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Abstract: Studies on the parasitic fauna of landed fish from Qua Iboe River Estuary, South- South Nigeria was
conducted for 5 months (May — September, 2016) with the aim of Understanding the current status of the Estuary
using fish as bio-indicator organism and also provide a model which allows policy-makers and local actors to design
programs and policies to improve the existing practices and mitigate future problems. Fish samples were collected
monthly in three stations along the estuary and analyzed using standard procedures. Four hundred and forty two
(442) fishes belonging to 12 species (Sarotherodon melanotheron, Tilapia guineensis, Chrysichthys nigrodigitatus,
Ethmalosa fimbriata, L. falcipinnis, Mugil curema, Polydactylus quadrifilis, Pomadasys jubelini, P. peroteti,
Pseudotolithus elongatus, Trachinotus goreensis and T. teraia) were collected from 3 landing sites along the upper
reaches of the Qua Iboe River Estuary in Nigeria and were examined for parasites. Parasites isolated were mainly
endoparasites throughout the study duration. Endoparasites isolated were nematode, cestode, protozoa and trematode
respectively. Total prevalence for all parasites was 34.4%. High numerical abundance was observed in Sarotherodon
melanotheron and Tilapia guineensis. The parasite species were found in the intestine and stomach of the examined
fish species. However, the series of human induced activities in and around the study area, coupled with the findings
of this study further vindicate the need for proper monitoring and management of our indigenous water bodies.
Therefore, it is recommended that fishes from the river system should be properly cooked or smoked before
consumption to avoid health risk due to parasitic infestation.
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1. Introduction knowledge of fish disease to be very fundamental
Like humans and other livestock, which are held (Ugwuzor, 1987). Fishes have been widely used in
in captivity at unnaturally high densities, fish suffer recent times as bio indicators of pollution and
from diseases and parasites. All fish carry pathogens contaminations of the environment. However, several
and parasites. Usually this is at some cost to the fish. authors opines that parasites (especially the macro
If the cost is sufficiently high, then the impacts can be parasites) could be better indicators of pollution
characterised as a disease. Disease is a prime agent making parasites of fin fish a potential valuable
affecting fish mortality, especially when fish are indicator of ecological impacts (Lafferty, 1997). As a
young. Fish can limit the impacts of pathogens and result, they inferred that pollutants might promote
parasites with behavioural or biochemical means, and increased parasitism in aquatic animals, especially
such fish have reproductive advantages. fish, by impairing the hosts’ immune response or
Due to poor knowledge of fish parasites, fish favouring the survival and reproduction of
industries suffer huge financial calamities each year to intermediate hosts. Studies conducted by (Sures,
parasites and diseases of fishes, which are largely 2004) observed that the number of ectoparasites such
accountable for the deaths of fish and hatcheries as trichodinid ciliates and monogeneans increased
(Johnson, 1976; Mamer, 1978). Therefore on a daily significantly in the gills following exposure to
basis, the problems of parasites both in the cultured pollutants. Therefore, the incidence or prevalence of a
and wild species of fishes are encountered. particular parasite on a given fish in a known area
Knowledge of fish parasites is necessary for could indicate environmental contamination.
ecological studies, economic health of our people, in Fish farming or aquaculture and fishing has
aqua studies and as database for future environmental remained a major economic activity of many
management studies. communities in riverine regions of Nigeria where over
The use of aquatic fauna in bio-monitoring and 35 million people depend wholly or partly on the
the economic importance of fishing as a source of fisheries sector for their livelihood (FAO, 1996).
employment and sports has made information on the Recent researchers in the Niger delta of Nigeria such
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as (Ekanem, 2010; Obiekiezie, 1995; Ekanem and
Obiekiezie, 2000; Onwuliri and Mgbemena, 1987
Anosike et al., 1992; Ezenwaji and Ilozumba, 1992;
Aken'ova, 1999; Auta et al., 1999; Okaka, 1999;
Emere, 2000; Ibiwoye et al., 2000, 2006; Olurin and
Somorin, 2006; Akinsanya ef al., 2007) have made
tremendous advances in the study of fish parasites,
mainly in Nigerian water bodies.

However, there remains a large vacuum in the
knowledge of fish diseases and pathology in Nigerian
waters. Epidemiology of fish diseases is therefore
necessary to provide effective control in wild and
cultured fish. Due to incessant crude oil spills and
blow outs in the Niger Delta areas, and concomitant
dredging activities, many researchers believe that
fisheries and biodiversity of aquatic animals are
adversely affected (Nwilo and Badejo, 2001). Thus, a
study of fish and their parasites in the area will
provide data on the fish species adversely affected,
degrees of infection and interaction of the organisms
within polluted and non- polluted waters. The idea is
to promote the possible use of fish parasites as
indicators of water pollution. Therefore, this study is

aim at investigating the current status of the Estuary
using fish as bio-indicator organism and also provides
a model which allows policy-makers and local actors
to design programs and policies to improve the
existing practices and mitigate future problems.

2.0 Materials And Methods
2.1 Study area

Qua Iboe River estuary (Fig. 1) is located on the
South Eastern coast in the Niger Delta region of
Nigeria where it empties into the Atlantic Ocean. It
lies within latitude 4° 40°30'N and longitude 7°
57°0"’E on the south Eastern Nigeria Coastline. The
geomorphology of the lower reaches of Qua Iboe
River Estuary consist of sandy coastal beach, small
mixohaline lagoons, wetlands, tidal creeks; notable
among them is Stubbs creek and Douglas creek, and
tributaries fringed with mangrove vegetation made up
of species of Avicennia, Rhizophora and Nypa. The
coastal vegetation of the area is mainly thick
mangrove swamp. The Estuary is also rich with
abundance of edible aquatic biota (fin and shell
fishes).
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2.2 Field sampling

A total of 442 fish specimen belonging to 8
families were collected from the study area for a
period of five months (May — September, 2016). The
fish were purchased from artisanal fishermen
operating around the landing sites using gill and cast
nets, as well as wire and basket traps of various mesh
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Figl: Map of Study Area

sizes. The sampled fishes were collected and
transported in ice chest to Devine Concept Integrated
Laboratory, Port Harcourt, for identification and
examination.
2.3 Identification / Examination of samples for
ectoparasites
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The sampled fishes were separated in to groups
and identified wusing identification sheets by
(Schneider, 1990) using morphometric and meristics
characters. The identified fishes were measured to the
nearest mm and checked for macro ectoparasites in
the skin and gills of the fish specimen. The scrape
portion on each of the organs were smeared on clean
glass slides, covered with cover slides and examined
under light microscopes for ectoparasites. The isolated
parasites were collected and fixed in 4% phosphate
buffered formalin (PBF) for further processing and
species identification (Paperna, 1980; 1996). Each
sample was examined independently for parasites
according to the protocol outlined in Obiekizie and
Ekanem (1995). Skin scrapings and wet mounts from
skin and gills were examined for abundance and
distribution of ectoparasites. Identification of parasites
was carried out according to Obiekezie and Enyenihi
(1988), Obiekezie and Ekanem (1995) and Roberts
(2000).

2.4 Examination of samples for endoparasites

The cavity of each fish was cut opened ventrally
with a pair of scissors and the internal organs removed
for examination. Organ squash of some organs (liver,
spleen, heart, kidney) were made and examined as wet
mounts under the microscope while other parts were
fixed in phosphate buffered formalin (PBF) for
isolation, and identification of parasites ((Paperna,
1980, 1996).

2.5 Determination of percentage incidence of fish
parasites

The percent incidence of both ectoparasites and
endoparasite were calculated according to Tombi and
Bilong (2004).

Percentage incidence (%) = (n/N) x 100

Where;

n = the number of individual parasites species
isolated,

N = the total numbers of parasites isolated from
individual fish.

3.0 Results

The fish species identified were Cichlidae
(Sarotherodon melanotheron, Tilapia guineensis),
Clarotidae (Chrysichthys nigrodigitatus), Clupeidae
(Ethmalosa fimbriata), Mugilidae (L. falcipinnis,
Mugil  curema),  Polynemidae, (Polydactylus
quadrifilis), Pomadasidae (Pomadasys jubelini, P.
peroteti), Sciaenidae (Pseudotolithus elongatus) and
Trachinidae (Trachinotus goreensis, T. teraia). The
endoparasites were found in Cichlidae, Clarotidae,
Clupeidae, Mugilidae, Sciaenidae and Trachinidae.
No parasite was isolated from the Polynemidae and
the Pomadasidae. A total of four hundred and forty
two (442) fishes were examined, one hundred and
fifty-two (152) of the fishes were infected with a
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prevalence of 34.4%. The parasites isolated were
mainly endoparasites found on the intestine and
stomach of the fish species throughout the period of
study. The fish species were evenly distributed in all
the stations during the period of sampling (Table 1)

The percentage prevalence of parasites in the
families Cichlidae was 48.3%, Clarotidac 37.5%,
Clupeidae 32.2%, Mugilidae, 22.1%, Sciaenidae
26.7% and Trachinida 21.4% respectively. The family
Polynemidae and Pomadasidae had zero prevalence.
The overall parasite prevalence of examined fishes
was 34.4% (Table 1).

Percentage incidence of parasites of fish families
examined shows that Cichlidae had (55.26%),
Clarotidae (5.92%), Clupeidae (24.34%), Mugilidae
(9.87%), Sciaenidae (2.63%) and Trachinidae (1.97%)
respectively (Table 2).

Table 3 depicts the parasites species isolated for
the duration of study. The endoparasites recovered
were mostly nematodes, cestodes, protozoa and
trematodes. Numerical abundance of parasites showed
that a total of 152 endoparasites occurred in the
landed fish examined. Nematodes had 70 (46.05%),
cestodes 48 (31.58%), protozoa 20 (13.16%) and
trematodes 14 (9.21%). Nematoda had the highest
number of abundance while trematoda had the least
(Table 3).

Numerical abundance of parasites revealed that a
total of 152 parasites belonging to four families were
encountered in the landed fishes examined. A total of
42 parasites counts belonging to the families’
nematodes, cestodes, protozoa and trematodes were
isolated in the intestine and stomach of Sarotherodon
melanotheron during the study period. Similar results
were obtained for Tilapia guineensis. Chrysichthys
nigrodigitatus had 9 parasites count, Ethmalosa
fimbriata had 37 counts, L. falcipinnis and Mugil
curema had 10 and 5 parasites counts respectively.
Pseudotolithus elongatus had 4 parasite counts while
Trachinotus goreensis had 2 and T. teraia had only 1
parasite isolated during the study. No parasites were
isolated in the species Polydactylus quadrifilis,
Pomadasys jubelini and P. peroteti throughout the
study duration (Table 4). All the parasites isolated
were endoparasites observed in the intestine and
stomach of the studied species has no ectoparasites
was observed throughout the duration of study (Table
4).

4.0 Discussion

This preliminary investigation of the parasite of
fauna of landed fishes obtained from Qua Iboe River
Estuary presents 34.38% infection rate. This is a bit
lower as compared to similar works such as those of
Awharitoma and Okaka (1999) that recorded 60.8%
infection rate for cichlid fishes from Okhuaihe River



New York Science Journal 2018;11(3)

http://www.sciencepub.net/newyork

in Edo State and Onwuliri and Mgbemena (1987) who
recorded 60.4% infection rate for freshwater fishes
from Jos Plateau, Nigeria. In general the prevalence of
parasites (34.4%) as observe during the study was low
when compared to 59.2% reported by (Oyedineke et
al., 2010) during their studies for fishes in the Niger
River at Illushi, Edo State. Nevertheless, It was higher
when compared with reports by other investigators in
the rivers from the same region who reported overall
parasite prevalence of 17.1% in the Osse River, 6.9%
in the Okhuo River, (7.7%) in the fishes examined
from Imo River and 3.3% in the Great Kwa River
(Okaka and Akhigbe, 1999; Edema et al., 2008;
Ugwuzor (1987); Ekanem et al., 2011). This shows
that parasitic infection rates vary greatly from one
area to another and this depends on a number of

factors. These variations in the rate of parasitism
could be attributed to abiotic and biotic conditions of
the environments where the studies were carried out
(Koskivaara, 1992; Thompson and Larsen, 2004).
Unfavourable environment may counteract fish
physiology favouring parasitic infestation and
invasion. Rohlenova et al. (2011) has reported that
unfavourable temperature may alter fish physiology
including immune function favouring parasite
invasion. Pollution of the fish environment also
contributes to parasitizing of fish significantly (Kelly
et al., 2010). Comparatively, the high prevalence of
parasites observed in the examined fish during the
study duration could be credited to the elevated level
of pollution in Qua Iboe River Estuary, Nigeria.

Table 1. Fish Species Examine and the Number Infected for the period of study (May — September, 2016).

Fish family/species Number of Fish Range of fish Number of fish Prevalence (%) NFI/ Location in/on Place of Collection
Examined (NFE) size (cm) infected (NFI) NFE x 100 (P) host (LO) POC)
Cichlidae
Sarotherodon melanotheron Intestine, Iwuopkom,
(Ruppell) Stomach, Mkpanak,
Tilapia guineensis (Bleeker, 174 7-14 84 483 Iwuochang
1862)
Clarotidae Intestine, Iwuopkom,
Chrysichthys nigrodigitatus Stomach Mkpanak,
(Lacepede, 1803) 24 7-21 ? 373 Iwuochang
Clupeidae Intestine, Iwuopkom,
Ethmalosa fimbriata Stomach Mkpanak,
(Bowdich, 1825) 15 7-16 37 322 Iwuochang
Mugilidae
L. alcipinnis . Iwuopkom,
(Valenciennes 18f36) v Intestine, Mkpfnak ,
; ’ : 68 7-14 15 22.1 Stomach §
Mugil curema (Linnaeus, Iwuochang
1758)
Polynemidae Iwuopkom,
Polydactylus quadrifilis Mkpanak,
(Cuvier, 1830) 1 7-20 0 0 B Iwuochang
Pomadasidae
Pomadasys Jubelini Iwuopkom,
(Cuvier, 1830) 21 5-14 0 0 - Iwuochang
P. peroteti (Cuvier, 1830)
Sciaenidae Iwuopkom,
Pseudotolithus  elongatus . Mkpanak,
(Bowdich, 1825) 8 15 6-15 4 26.7 Intestine Iwuf(’)chang
Trachinidae
Trachinotus goreensis Mkpanak,
(Cuvier, 1832) 14 5-10 3 21.4 Intestine Iwuochang
T. teraia (Cuvier, 1832)
Total 442 152 344

Table 2: Percentage Incidence of Parasites for the Period of Study (May — September, 2016).

Fish Families Number Infected

% Incidence

Cichlidae 84 55.26
Clarotidae 9 5.92
Clupeidae 37 24.34
Mugilidae 15 9.87
Sciaenidae 4 2.63
Trachinidae 3 1.97
Total 152 100

For the duration of study all recovered parasites
of the examined fish species were endoparasites, there
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was no manifestation of ectoparasites observed
throughout the study. Endoparasites isolated in this
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study include nematode, cestode, protozoa and
trematode which is similar to earlier assertion reported
by Ekanem et al, (2011). The number of parasitic
fauna isolated during the study followed the pattern
nematodes > cestodes > protozoa > trematodes. This
observation is similar to Okaka and Omoigberale
(2002), Onyedineke et al., (2010) and Ekanem ef al.,

(2011) who reported higher number of nematodes
than other parasites. According to Ekanem et al.,
(2011), nematodes are known to occur in body
cavities and subcutaneous tissues. This finding also
supports the work of Rosas-Valdez and de Leon
(2011) who reported that parasites show some level of
preference for the host they parasitize.

Table 3: Numerical Abundance of Parasite Species Isolated From Landed Fishes Obtained From Qua Iboe

River Estuary (May — September, 2016).

Parasite Species

Number of Parasites Isolated

Percentage (%)

Nematodes

Cucullanus barbi 6 8.57
Dujardinascaris sp 8 11.43
Cammallanus sp 14 20.00
Capillaria sp 16 22.86
Spinitectus allaeri 12 17.14
Contracaecium micropapillatum 14 20.00
Total 70 46.05
Cestodes

Bothriocephalus acheilognathi 14 29.17
Amphillina sp 6 12.50
Ligula intestinalis 12 25.00
Lystocestos marcusseni 10 20.83
Protocephalus cargoproglotis 6 12.50
Total 48 31.58
Protozoa

Hexamita sp 12 60.00
Trypasomes sp 8 40.00
Total 20 13.16
Trematodes

Pygidopsis metacercariae 8 57.14
Sporocyst of diplomatids 6 42.86
Total 14 9.21
Overall Total 152 100

Table 4: Numerical Abundance of Endoparasite Encountered in Landed Fishes Obtained From Qua Iboe
River Estuary for the Period of Study (May — September, 2016).

Fish Species Nematode Cestoda Protozoa Trematoda Total

SKGI STSKGI STSKGI STSKGI ST
Sarotherodon melanotheron (Ruppell) 0 013100 07 6 O 021 0 021 42
Tilapia guineensis (Bleeker, 1862) 0 011120 06 6 0 03 2 0 011 42
féz(%/;zchthys nigrodigitatus  (Lacepede, O 03 2 0 021 0 0100 000 9
Ethmalosa fimbriata (Bowdich, 1825) o 075 0 075 0 04 3 0 042 37
L. falcipinnis (Valenciennes, 1836) 0 021 0 022 0 011 0 010 10
Mugil curema (Linnaeus, 1758) o 601 0 0 011 0 O01O0 O OO1 S5
Polydactylus quadrifilis (Cuvier, 1830) o 00 0 0 0O O O OOO O OOO O
Pomadasys jubelini (Cuvier, 1830) O 00 0 O OO0OO O OOUO O OOO0OTO
P. peroteti (Cuvier, 1830) 0O 00 0 0 00O O OOO O OCOO O
Pseudotolithus elongatus (Bowdich,1825) 0 0 1 06 0 00 1 0 01 0 O O0O01 4
Trachinotus goreensis (Cuvier, 1832) 0O 010 0 O0O0O0T1T O OOO O OOO0C 2
T. teraia (Cuvier, 1832) 0 01 0 0 0O O O OO O O ODO0OO0 1
Total 0 0 4030 0 0 2523 0 0 137 0 0 86 152
Where: (Sk =Skin, G = Gills, I = Intestine, ST = Stomach)
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In the present study a high rate of parasite were
encountered in the intestines of the examined fishes
than other organs. This result corroborate the findings
of Ekanem et al., (2011) who credited the high rate of
parasites in the intestine to the fact that most digestive
activities take place in the intestine resulting in the
release of parasite ova/cysts in food particles.

No parasite was found on the gills and skin and
this observation could be credited to the constant
movement of water current over the gills skin which
may not support anchoring and continued existence of
parasites on such locations. This assertion agrees with
the findings of Ekanem et al., (2011) who reported a
similar occurrence.

All the fish species examined were infected with
parasites of the taxa nematodes, cestodes, protozoa
and trematodes exception of Polydactylus quadrifili,
Pomadasys jubelini, P. peroteti which had no
evidence of disease manifestation. This may be
attributed to the low number of the species collected
during the period of study.

Upon the basis of findings it could be concluded
that fishes obtained from Qua Iboe River Estuary are
infected with intestinal and stomach parasites that
might possibly pose public health concern to fish
consumers. Therefore it is recommended that fishes
from the river system should be properly cooked or
smoked before consumption to avoid health risk due
to parasitic infestation.
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