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Abstract

It has long been posited that the Fosu Lagoontddcim Cape Coast in the Central Region of Ghanamong
polluted lagoons in the West African Coastal Zorihe lagoon is a habitat of many aquatic fishes, tfost
popular among is tilapia with zoological name dagetdon melanotheron of the chiclid family. Tilapi
continues to be fished from this polluted lagoorspite of the fact that the fishesare polluted viéthd and
cadmium.This paper looks at the perception of fistem who fish in the lagoon with regards to effeots
consumption of the tilapia on their health.

The purposive and snowball sampling techniques weesl in selecting the sample population. Intervie
schedule and observation tools were applied ircitiolj data from the fishermen. Both open and edbsnded
guestions were posed in the schedule.SPSS 13 wddarsthe analysis. The descriptive method of ysigwas
employed.

Results gathered showed that fishermen did not hayedea on translocation of toxic heavy metatenfrvater
through the food chain to humans. On the averag® fgércent of the fishermendid not perceive tHapié
consumption had negative health implications. Hawewer 90 percent of the subjects consumed bet®@gn
and 500g of tilapia per week.

The paper recommends that medical personnel, pkatig, doctors must be involved in educating tisédrmen
on the health implications that may arise in thastomption of tilapia from the Fosu lagoon. Verdagu
particularly the local dialect, would be the mgspeopriate medium of communication in the educagicocess.
Keywords: cadmium, health, lead, perception, pollution.

1. Introduction

Many lagoons on the globe are polluted as a reduttnthropological activities (Essumang, Dodoo&Kiend
2006). Lagoon ecosystems are habitats to aquiatitspand animals, used for agriculture, sportsranteation;
salt mining, medicinal purposes, genetic reseanchfar religious purposes among others (Cunning&&aigo,
1997). Though these natural bodies are of greabitapce, they continue to face degradation to #tardent of
their existence.

The Fosu lagoon, located in the Central Region loér@ is of no exception. The fresh water resouircése
lagoon continue to be polluted with various indiastvaste including lead and cadmium (Essumange2@06).
The delicacy of fish caught from the lagoon is gapamong residents in Cape Coast. The most nbtajeatic
animal caught by fishermen is tilapia of zoologinamesaratherodonmelanotheroof the chiclid family. It is
also referred to as the blackchin tilapia but lgcak “mpatowa”. This tilapia specie is the commsinfish
caught from the lagoon. It is highly esteemed shehany indigenous person staying outside CajesiGeould
want to have a diet of ‘mpatowa’ when he/she vi€igpe Coast before leaving (Blay, Jnr. &Asabere-yane
2007). Tilapia is also a source of food and protei the fishermen. It is believed that some fisten rely
solely on tilapia from the lagoon as their majourse of protein.

The pattern of human settlement planning has a&ftette lagoon. Geographical sites surroundingageon
include the Cape Coast Metropolitan Hospital, Stigéstine’s College, a second cycle institution, dgiw
automobile workshops and garages,Bakaano townahih,most recently, Metro Mass Transport termina an
workshop (former Omnibus Services Authority). Allese contribute to pollution of the lagoon (Mohardme
1993).

The Nkanfoa waste disposal site, Adisadel villagieise dump (Essumanget.Al. 2006), Robert Mensaht$Spo
Stadium, all constitute in one way or another ttiytion of the lagoon through leaching and surfage-offs.
Garbage, night soil, metal scraps and oily discba@sofind their way into the lagoon through thastvities
(Ahuahey, 2007;, Essumang et al, 2006; Adjei, 1991)

It has been established by planners, academiciaheegearchers that sediments, water and fiskeifatioon are
heavily infected with different pollutants due tollption caused by the activities in its sphereirdfuence.
Heavy metals such as lead and cadmium are amogg gridlutants. Thus through the food chain fishermbao
consume tilapia from the lagoon could ingest lead @admium in their body organs and tissues (Akahns
Gilbert 2007;Dadson, 1996; Adjei 1991; Hagan, 1988, 1986).
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1.1Statement of the Problem

The disposal of solid waste into drains is anuattital problem in Ghana and Cape Coast cannotftirereun
away from that (Kendie, 1999). The low-lying terravhich the lagoon occupies has rendered it a gietin to
pollution as a result of inappropriate waste digpasethods. Both solid and liquid wastes from destial,
commercial and industrial activities are directhjrdirectly discharged into the lagoon (Essumatng,€2006).
Polycyclic aromatic hydrocarbons, benthic substanoérates and heavy metals are among the pottuthat
find their way into the lagoon (Akwansah-Gilber)0Z; Dadson, 1996; Adjei 1991; Tay, 1986). Lead an
cadmium are some of the heavy metals that find thay into the lagoonas solid waste products fratidny
cells, paints, oils, fuel among others (Essumarad, 2006; Abekah, 1993).

These metals could either be part of lagoon sedsrandissolve in lagoon water as metallic solutidn either

of these conditions, the metals are translocatexuigh plant tissues which are in turn fed by fisaed thereby
becoming part of fish tissues. There is no dolbét ishermen who fish in the lagoon will consurnens of this
aquatic zoological biota including tilapia (Akwahs@ilbert, 2007; Dadson, 1996, Adjei, 1991; Tay889
Hagan, 1986). Tilapia constitutes 90% of fishesgtd, according to interviews conducted with trehdirmen
(Aban, Asante & Falk, 2000). Through tilapia comgtion therefore cadmium and lead pollutants céuially
end up in body tissues of the fishermen.

Various researchers have concluded that heavy snatalpresent in the sediments, algae, water ahéhfuscle

in tilapia from the Fosulagoon (Obodai, Okyere,aBponsem, Mireku, Aheto, &Senu, 2011; Akwansah-
Gilbert, 2007;Ahuahey, 2007; Dadson, 1996; Hag®86j).Some of these heavy metals, including leatl an
cadmium could be harmful to humans when accumulatethe human body. This brings to the fore some
questionable issues. Firstly, what is the tilapimsumption rate among fishermen? Secondly, deriisan
know that toxic metals exist in the lagoon? Anditlyi, do fishermen know that consuming tilapia fraine
lagoon can give rise to health problems? This saaiyght to address these issues.

1.2Aim and objectives
The aim of this study was to investigate the pefoapof Fosu lagoon fishermen on the consumptioteatl-
and cadmium-ingested tilapia caught from the lagobime specific objectives, however, were as folow
1. Estimate tilapia consumption rate among fishermba fishedin the lagoon
2. Investigate the perception of fishermen on exigesfdead and cadmium in tilapia in the lagoon.
3. Find out the perception of fishermen on negatifeat$ of tilapia consumption as a result of lead an
cadmium ingestion.

1.3Research Questions
The following research questions therefore guidhedstudy:
1. What is the average rate at which fishermen congiapéa from the lagoon?
2. Do fishermen perceive that tilapia in the lagoopafiuted with lead and cadmium?
3. Cantilapia from the lagoon have negative healtplitations on the fishermen who consume it?

1.4Scope of Study

Various studies have indicated that the Fosu lageg@olluted with heavy metals such as cadmiumlaad. It
is also evidenced that tilapia in the lagoon contead and cadmium (Obodai et al, 2011; Dadson§19%his
study concentrated on fishermen who fished in dgodn. It considered those who had been consurntépigat
for the last ten years or more. Health condititadeen into consideration include infertility, cancpainful
bones and wrist drop. Other conditions considesede bluish line gum (Barton’s disease) and meptall
challenged child-birth (Pearce, 2007; Trevor, Kag Basters, 2007).

1.5Study Area

This study looked at the perception of fishermerm iehed in the Fosulagoon in relation to lead eadmium
pollution of tilapia in the lagoon and its healtfieets. These fishermen werelocated in Cape Civatie
Central Region of Ghana.

Cape Coast is situated in the Cape Coast Metropdilse metropolis is among the seventeen distiicthe
Central Region, Cape Coast being the capital.s idunded to the north by Twifu-Hemang-Lower Derekyi
District, south by Gulf of Guinea, east by Aburaehs-Kwamankese District and west by Komenda-Edina-
Eguafo-Abrem District.

The main economic activities in the metropolis seevices and industry. Agricultural activities indé food
crop cultivation.Cash crops such as orange, acaoid-lot, teak wood lot, oil palm and coconut atsoa
cultivated. Activities involving services are tariessing, sewing, barbering and public services.

The major industrial activities include the Ameen@ari factory which produces soap brands and bioalkels.
Othersare small scale enterprises such as soamgndtod oil extraction (coconut, palm fruit andméeernel),
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quarrying, lumberpito brewing and automobile garages and workshops lace lacated in the metropolis.
Fishing activities are mainly in the sea, rivetseams, ponds and the Fosu lagoon. Figure 1 shwpsof the
lagoon.

Figurel: Map of Cape Coast showing Fosu Lagoon
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Figure 1. Map of Cape Coast showing the Fosu Lag8ource: Arthur &Eshun, 2012)
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2.Aquatic Pollution

Pollution may be defined as the introduction byhampogenic or natural means into the environmena of
substance or energy liable to cause hazards to min@alth, harm to living resources and ecologigateams
(Tripathy& Panda, 2003). Pollution can cause damagstructures or amenities. It may also interfeith
legitimate uses of the environment by effectingnges in energy patterns and radiation levels; ghysir
chemical constitution or the abundance of organisrtsoccurs through natural and human activitibed,
2007).In summary, pollution is the release of ptgisichemical and biological material or wave fdanto the
environment at such magnitude that its harmfula@ftan affect the healthy or comfortable existeotéving
organisms or the quality of non-living matter noktloe future.

Basically, there are three types of pollution, &nd and water. Water pollution, also referrecagoaquatic
pollution, affects water bodies. But water is vamportant for the very survival of humanity. It ised for
manifold of purposes. The human body is compogeaver 70% of weight by water. It is known that abo
75% of the earth’s surface is also covered by wai@sses, including ice. This quantity of waterttws earth’s
surface is vital in the maintenance of ecosystebdtance necessary for man’s survival. For thisora
disturbance of this equilibrium such as the physigi@logical and chemical composition and purifyn@ter on
the surface of the earth, will uncompromisinglyeaffliving matter (Utz, 2000).

Any addition of any substance to water that charigeghysical, biological and chemical constitutionsuch a
way that its useful legitimate purposes are afficienstitute aquatic pollution. Aquatic pollutiarciudes water
and its living and non-living organisms. Pollutedter is non-potable. It may be unpleasant famkiinig, have
bad odor, may be turbid, and unfit for bathing, g and/or any other beneficial purposes. Sirmpgatc
pollution therefore affects both plants and animatater pollution can be related to health and avelfof
mankind.Chemical, physical or biological pollutatiiat enter rivers, lakes and lagoons can alsoecaesous
health hazards to other living organisms (Sinhak&h &Shukla, 2005).

The causes of aquatic pollution are many. It magdused by discharges of organic waste from eldvateas.
Toxic wastes from urban areas also contribute ¢opthllution of lakes and lagoons. In some casestatity
rates of living organisms in water bodies may iase2by 25% per annum. Toxic organic and inorgamistes
from sewage treatment plants may be dischargedaigimtic bodies. Toxic and hazardous effluent soll
wastes from factories and industries such as aulideacelated workshops may also find their way imtater
bodies (Ahuahey, 2007;Sinha et al, 2005).

Dumping of tailings and metal scraps and waste gduftom automobile-related factories, workshops and
industries can make significant contribution to atipipollution. Silting could be caused by pagghenerated
from heavy metals from automobile related workshagmrages and activities. Discharges and leacladtes
municipal wastes and industrial effluents may caily worsen water quality. These could eventufiig their
way into lagoon environments (Ahuahey, 2007; Essune al, 2006; Sinha et al, 2005).
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Inorganic and organic matter may also be transgddem industrial sites by streams, rivulets andae run-
offs into lakes and lagoons. Such effluents armatHates contain large volume of nitrates, phosphate
(Essumang et. al.,2006) and heavy metals whichdeampt the entire water body (Hagan, 1996). Lateh
from dumping sites could also pollute aquatic emwnents (Akwansah-Gilbert, 2007) and the Fosu lagsof

no exception.

2.1 Heavy metal pollution in the Fosu Lagoon

The Fosu lagoon has not been sparred of the coesegsi of negative human behavior with various seédte
and leachates being transported through naturahanthn means into it (Essumang et. al., 2006).e&eh has
proven that the lagoon, located in Cape Coast listpd. Pollutants that find their way into it inde heavy
metals among others. For example, high valuesopper concentrations ranging from 90 — 102 ppm were
present in the lagoon (Hagan, 1986). The tolerdiphi is 1ppm (Toth, Andreji, Toth, Slavic, Arvay,
&Stanovic, 2012). Tay (1989) also found that coppmrcentrations in algae ranging from 0.19 to 1pddpvere
present in the lagoon.

As at 1986, mercury pollution stood at a maximum0df08 ppm (Hagan, 1986) whereas by 1989, mercury
concentration in algae in the lagoon stood betvze887 and 1.039 ppm (Tay, 1989). The average toletanit

of mercury in fish muscle and sediments are 0.0p0b@mnd0.001respectively (Toth et. al., 2012). Zinc
concentrations in the sediments of the lagoon mrfigem 61.26 ppm to 276.96 ppm dry weight (Adje391)
whiles the tolerable limit is 2.5ppm (Toth et. 2012).

Akwansah-Gilbert (2007) indicated cadmium, nickdihc, manganese and iron concentrations of 0.78g83m
0.31-0.12mg/kg, 2.66-0.24mg/kg and 0.36g/kg respmdgtthough these values were within the threshold
values of Canadian InterimMarine/Estuarine Sedisi@btiidelines for the protection of aquatic livesept
cadmium.The threshold for cadmiumis 0.7mg/kg.Thesavy metal pollutants were generated around ttee au
repair shops near the lagoon as a result of carelisposal of all kinds of waste (Ahuahey, 2007waksah-
Gilbert, 2007). Lead acid batteries were dispasédear these workshops (Abekah, 1993). Leadcadium
paints are extensively used in auto body sprayhups. Leaded fuels are also deposited by vehibbgsvisit
the garages for maintenance and repair. Used asteviuel and oils are also disposed of by thear$ and
craftsmen in this maintenance and repair busindtsis therefore of no doubt that high concentnagiof lead
also find their way into water, algae and tilapsfmuscle in the lagoon.

It has been recorded that higher concentratiotsanf and cadmium were in blackchin tilapia muscléhe Fosu
lagoon (Obodai et al, 2011). Lead— and cadmiurmmtacpinated tilapiafish—-muscle when consumed coaigeh
long term health effects.

2.2 Health effects of cadmium intake

A considerable amount of cadmium intake by humanmgested through the consumption of terrestma a
aguatic biota that feed on plants and animalss dtso well known that plants do absorb cadmiuti Wie same
biological set up as animals. However, humans dnseming these plants indirectlythrough animalshsas
fish also become affected with cadmium build-upr(ed &Lauwerys, 1997).

Various biological and chemical effects of cadmitimhumans have been identified (De Cort, 2000).r Fo
example, cadmium ingestion can give rise to satwatchocking attacks, persistent vomiting, abdahpains,
spasms of the anus, and loss of consciousnessughhmdmium ingestion can be eliminated later, eatgr
fraction is trapped in body organs. The excessndath is stored progressively with time, displaciigc in an
important enzymatic site consequently generatingesef disorders in metabolic activities (UNEP 120 De
Cort, 2000; Merian, 2000; Bernard &Lauwerys, 198@zantzis, 1987; Bernard &Lauwerys, 1986; Kjellgtto
1986; Marshal, 1978).

In Japan, the effects of long-term heavy metal pational exposures of cadmium on bones have bestified
(Kido, Nogawa, Honda, Tsuritany, Ishizaki,&Yamad®87). Cadmium can thus affect bone directly by it
effects on calcium and vitamin D metabolism. Timay cause painful, softening and bending of bogams
(Kido, Nogawa, Honda, Tsuritani, Ishizaki& Yamad&90).

Though cadmium in aquatic ecosystem can gather ussels, oysters, shrimps, lobsters and fish, the
susceptibility to cadmium can change to a largaafetween these aquatic organisms(Lenntech, 20083%e
organisms when consumed may therefore cause désakamans such as chronic painful bones, intgrtdnd
wrist drop among others, and therefore may be aication of cadmium presence in the human body
(Kjellstrom, 1986).

2.3 Health effects of Lead intake

Lead, as a non-essential heavy metal, has no iamgorble to play in the human body. It imitatefeut
biologically essential metals such as iron and .zift tends to inhibit enzymes’ capacity to catalythe
necessary enzymatic reactions (Kosnett, 2006; it&llBoyer-Hassen, 2004; Pearson &Schonfield, 2003).
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Lead poisoning, depending on the extent and duratieexposure, can give rise to various signs gntpoms.
Such symptoms include impotence, infertility andestreproductive disorders. Research has indichtgdead
can cause permanent reduction in cognitive (iigtefice) abilities in children. The peripheral arahtcal
nervous system may also be affected. The commexgegitom of peripheral neuropathy resulting fromocic
lead exposure is the weakness of the exterior muxdhe hand (wrist drop). This disorder occutsraseveral
weeks of lead exposure (Bellinger, 2008; Patri€d)& Landrigan, Schachter, Lipton, Fahs& Schwéf?2).
Generally, lead toxicity can lead to the formatodra bluish line along the gums commonly referieds Burton
Line or lead line (William, Berger &Elston, 2005).

2.4 Perception of fishermen on health implications

Perception is the way people think about or undetsta phenomenon using the senses. It is the aesz®f
these phenomena in the environment using the sepsgans. People react towards such phenomenadatgo
to the way they perceive them. Generally, peroepihcludes senses, feelings, ideas, thoughtsyidseand
experiences finally leading to concepts formed Hy individual in order to understand differencesrtfanov,
2013). Perception can be positive, negative ortraku It is a process by which sensory experienmes
organized and are made meaningful to the one p@mge{Lindgren, Byrne &Lindgren 1971). In other mis,
perception is an active process by which envirortaldmowledge is developed and choices made (Fnidge
1991; Mebratu, 1998).Perception may be defined has drganization, identification and interpretatioh
information received by the senses so that ther@mwientcanboth generally and specifically be represi and
understoodat the same time (Schachter, 2011). grhperception is based on partially incomplete angd and
unverifiable information received by the sensefs @xacted to true and actual life situations.

Perceptions of the fishermen were therefore detexthby asking about lagoon pollution and consumptide
of tilapia. This was followed by questions as toetiter eating tilapia from the lagoon could cauderiitity,
cancer, painful bones, Burton line, painful borvesakness of the wrist and cognitive deficient ateifd

3.Research Methodology

Anestimated population of 131fishermen was targétedhe study, based on the pilot study.Howevemg?e
identified to be ready to participate in the stwdth a response rate of 97%.A questionnaire wasl@yed in
gathering data. On few occasions the observatimmlwas used, particularly in the identificatioh Burton
line.The snowball and purposive sampling methodeevesmployed with open and closed ended questions to
collect data.The descriptive method of analysis usesl.

4.Results and discussion

The socio demographic parameters of fishermen dereil in the study include gender, age, highestattunal
attainment, and family size. All the respondentshi® schedule were male (figure 2); giving an iatan that
fishing in the lagoon is a predominantly male prese According to the fishermen who responded ® th
schedule, the current average fishermen populatam131. For those who responded (60), all pratfiching
as the primary occupation.
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M No formal education

M Basic education

1

Figure 2: Highest educational attainment of fishemnSource: Field data, 2012)

The age range was between 30 and 59 years wittaa ar@l modal age of 43 and 41.9 years respeciirafisr
figure 3). Figure 4 shows the distribution of higheducational attainment of the respondents. { pgtcent of
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the fishermen had no formal educational backgrowitd the highest being basic education; i.e. 7Cceet.
Over 96 percent had more than one child. The aedi@ily size was five children per fisherman (&ab).

35
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15 ® frequency
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0 L - | | : — —

10to 19 20-29 30-39 40-49 50-59 60-69 70-79
Figure 3: Age distribution of fishermen in years(&e: Field data, 2012)

Table 1: Family size distribution of fishermen (8= Field data, 2012)

Family size (number of children)  Frequency percent
1t03 8 13.333
4t06 34 56.667
7t09 18 30

Total 60 100

Figure 4 is a summary of tilapia consumption patteir Fosu lagoon fishermen. The study found thatr @0
percent of the fishermen consumed more than 15.84.44g of tilapia by weight per meal;, an averafe o
43.52g/meal The remaining (6.7%) consumed betwWeéby and 44.65g; an average of 27.2g/meal or legtwe
12 and 54 fingerlings of tilapia per meal (Obodakyere, Boamponsem, Aheto&Senu, 2011). Thus mae th
90 percent of the subjects consumed between 78%@0gl of tilapia per week and that tilapia was shegular
largest source of protein for the fishermen. Thesconption level of 80% of the fishermen who fistBarnegat
Bay, New Jersey, therefore falls within the constiomp rate ofFosu lagoon fishermen (Burger, Sanchez
&Gochfield, 1998)
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o/ wm [HH R | |

Twice Thrice Four times five times Everyday

Figure 4: Tilapia consumption rate among Fosu lagiishermen (in number of times per week(SourceldFi
data, 2012)

The study further revealed that majority of thepmslents, constituting 60 percent, did not perckivat the
lagoon was polluted with lead and cadmium thougb 46 this number confirmed that they had on oneasicn

or the other found scrap metals in the lagoon. §tbdy also revealed that 93.3 percent of the fiskerdid not
believe that tilapia caught from the lagoon, ing@ah could cause diseases in spite of the fatwtrious waste
materials found their way into it; though perceptievels changed when it came to specific disefsfsr

figure 4). Only 4 percent agreed to the contraty. comparison with Barnegat Bay, New Jersey fistesr

(anglers), 90% believed that fish caught were Bafmnsume (Burger et. al., 1998).
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Figure 4: Negative perception on health implicagi¢8ource: Field data, 2012)

Over 86 percent of the fishermen were of the vibat teating tilapia from the lagoon could not resalt
infertility in men (refer figure 4) since none dfetm was infertile. Majority (51.7 percent) of thismber
thought that infertility had nothing to do with igonsumption.

The study also showed that 90 percent of the frabarperceived that there was no relationship betwitpia
consumption and cancer infections (refer figure @n the other hand, 73 percent disagreed thaigetitapia
had something to do with painful bones. Sevenfgent disagreed that tilapia consumption cousdilten
Burton line condition while 66.7 percent perceivldt tilapia consumption could not result in widsbp. In
terms of cognitive — deficient condition majority the fishermen (76.6 percent) were of the view #wting
tilapia could not lead to cognitive — deficientldnén (refer figure 4).

Thus Fosu lagoon fishermen had low perception wheame to their risk perception of the fish theyught
from the aquatic environment (Burger et.al. 1998)e basis for this perception may be attributedutural
experience, lack of knowledge and cognition (Datk&&mardon, 2010). Low level of education could be a
factor for low risk perception in this regard. Thigh fertility rate among the fishermen and abseoicserious
negative medical conditions may also lead to Isk gerception, among the fishermen. Occasionabfiberbs
among majority of fishermen, as traditional cultysgactice even when there is no sickness or diseagy
contribute to absence of prevalent negative heatthditions. The absence of prevalent negative Inealt
conditions could consequently lead to low risk peton among the fishermen.

5.Conclusion and recommendations

The findings from the study indicate that all thehérmen who fished in the Fosu Lagoon consumegiéil
caught fromthe lagoon and that tilapia was a magurce of food and protein. This consumption gtkigh
enough to negatively affect the health of fishermém spite of lead and cadmium pollution of thgdan and
fish muscle, fishermen perceived that eating tdgpdm the lagoon could not have negative implaraion their
health.

In view of the conclusions of the study it is recoended that risk communication strategies thatlirvbealth
officers in general and doctors in particular skddu used to promote public health among the gepahdic in
general and fishermen in particular. In a conceerd holistic approach the Metropolitan Healthebiorate
and Metropolitan Assembly, the Environmental proteac Agency (EPA) and Non-governmental organization
(NGOs) such as Greenstar Foundation in Cape Cbastdstake the task in educating fishermen to askedge
and appreciate the food-chain dimensions of pufdialth; that consuming fish from a polluted enviremt
could have negative health consequences. Radiaraslium of communication should be used in thes@se.
It is further recommended that education, usingvtr@acular, should aim at fishermen appreciatirgpossible
effect of their activities and its negative heaitiplications on people who depend on tilapia frdm kagoon as
food as well as on the lagoon for their livelihcat sustenance.
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