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Abstract 

Résumé 

Obiekezic A.I., K. Anders, R. Lick, H. Mollcr, H. Palm. Aquut. Liring Resour., 1992, 5, 173-183. 

Commercial fish species from the east Nigerian Coast were cxamined for extcrnal lesions and flcsh 
parasitic infections that may affect thcir consumahility. Altogether, 2 886 specimens from 43 species 
representing 34 genera werc sampled. The occurrence of lymphocystis disease in the pleuronectiform 
Cynoglossus senegalensis is here rcported for thc first time from an African marinc teleost. Other 
external lesions of fishcs cncountered were fin rot, granulomas, pseudotumours and ulcers with total 
prevalences not exceeding 1 %. The following commercial fish spccics were infectcd by muscle parasites 
at thc given prevalcnces: Cynoglossus brouni (mctaccrcariae, 18%, Capilluriu b pino osa cggs, 27%; 
Echinocephalus sinensis L3 larvae, 9%; Philomerru beninensis, 27%); C. senegulensis (Kudou sp., 10%; 
metacercariac, 87%); Pseudotolirhus bruchygnuthus (Hysterothylucium sp. larvae, 2%); P. srnegulensis 
(Poeciluncistrum cf caryophyllum plerocercoid, 1 %; Philometru beninensis, 1 %); P. typus (Kudou sp., 
3%); Synapturu cadenati (Echinocephalus sinensis, 12%); Stromuteus jÏutola (trypanorhynch plcrocer- 
coid, 44%); Epinephelus aeneus (didymozoid trematode, 44%; Hy~terothyluciunz sp. larvae, 6%). Cupillrr- 
ria and Echinocephalus, representing helminths with zoonotic potential, present low risks to public 
health due to their low prcvalences and the local methods of preparing fish for consumption. Apart 
from C. spinosa eggs in soles and trypanorhynch plerocercoids in S. fiutola, none of the other flcsh 
parasites are likely to affect the market value of thcir hosts a t  the rccorded levels of occurrence. 
Carcharhinid sharks influence the occurrence in the locality of most flesh-parasitic helminths for 
which they serve as definitive hosts. The absence of the third stage larvae of zoonotic Anisakidac 
common in marine fishes from many other parts of the world is related to the unavailability of 
suitable hosts. Compared to the results from most temperate locations whcre similar studics have 
been earried out, the present study shows remarkably low prevalences and diversity for external lesions 
and flesh parasites in West African marine fishes. 
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Lésions externes et parasites de la chair des poissons commerciuu.~ des eaux c8ti2res du Nigéria. 

Des poissons commerciaux de la côte est du Nigéria ont été cxaminés pour les lésions extcrncs et 
les infections parasitaires de la chair qui pourraient rendre leur consommation impropre. Au total, 
2 886 spécimens de 43 espéccs représentant 34 genres ont été échantillonnés. La fréquence de la maladie 
de la lymphocystis chez le pleuroncctiforme Cynoglossus srnegulerzsis est ici rapportLe pour la prcmiére 
fois chez un téléostéen marin africain. D'autres lésions externes des poissons ont éti: rencontrécs, 
décomposition de la nageoire, granulomats, pseudotumcurs et ulcères avec une fréqucnce totale 
n'excédant pas 1 %. Les espèces de poissons commerciaux suivantes étaient infectées par des parasites 
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flesh parasites. An additional 1 766 fish from 3 species 
were inspected for external lesions only. Parasites of 
the body cavity were collected irregulary. Al1 fish 
were caught by commercial bottom trawlers operating 
between 8"10' and Z025'E; 4"25' and 4"35'N in and 

Figure 1. - Map sliowing part of Nigerian coast and trawling 
grounds Tor commercial fish samplcs (stiplcd arca). 

off the mouth of the Cross River, east Nigeria ( J g .  1). 
They were landed at the Federal Fisheries Terminal 
in Ebughu. The fish were stored on ice upon capture 
and kept in this condition on board the trawlers for 
up to 10 days, before landing. Fish were identified to 
species level with the help of the F A 0  identification 
sheets for fishes of the Eastern Central Atlantic 
(Fisher et al., 1981). Al1 fishes were measured to the 
nearest mm total length and wcight was recorded to 
the nearest g before and after evisceration. Macro- 
seopically visible external lesions, such as fin rot, 
ulcerations, swellings, and ectoparasites were 
recorded. The mouth cavity (excluding gills) was sear- 
ched for parasites and lesions using a x 50 stereo 
microscope. The fish was thcn filleted (including belly 
flaps) and skinned, thick fillets being sliced length- 
wise. Fillets, or  slices thereof were pressed bctween 
two glass platcs of 20 x 30 cm in size and placed on 
a candling table over a fluorescent light source. Flesh 
parasites were easily discernible against the white 
muscle background. In some cases, especially cestode 
larvae were still alive. Parasites were removed, 
counted and preserved in formaldehyde-solution or a 
mixture of 70% ethanol and 5% glycerol. Were neces- 
sary for further elueidation, parasite specimens and 

sections of abnormal and ulccrative tissue were appro- 
priatcly fixed for histopathological studies as wcll as 
for scanning (SEM) and transmission clcctron micro- 
scopy (TEM). 

RESULTS 

External lesions 

7'uhle 1 summarises the extcrnal lesions encoun- 
tered during the prcscnt investigation and their preva- 
lences in thc affccted fish species. They are furthcr 

Table 1. - Extcrnal lcsions in marine commercial fishes l'rom thc 
Nigerian coast. 

Prcvalence 
in % 

(Number 
Typc of lesion ASSected fis11 specics cxamined) 

-. -- 

Pscudotumours Erhnitrlo.sri j711ihriarci 0.2 (1 210) 

Lymphocystis ~r~oglo,s.sii,s ,\c,nc,gul~,~~.\i.\ 0. O (342) 

Fin rot Ariu.~ /ieur/eioti 0.5 (214) 
C~~loglo.\.\u.s sc,nc~gcrlc,n\i.\ 0.6 (142) 
P~1rru11oi1ir.s cluii~yucii-iu.5 16.7 ( 0 )  

Thickening of dorsal 
fin rays Tricliiuru.< 1c~ptu1.11~ 33.3 (3) 

Skin nodules due 10 
metacercariac Cynogb.s.su.s .trnegulrn.\is 87.0 (342) 

Skin levions C'hrjsichthy.~ nigrodigitutu.~ 13.3 (1 5) 

documented in jïg. 2 A-F. Lcss than 1 % of the fishes 
examined suffered from any external lesion. No case 
of skin ulceration, or tumours, were recorded in the 
purely marine species examined. 

In 2 out of 15 freshly caught Clz-sichtl7y.s nigrodigi- 
tutus, severe destruction of the skin was noted. The 
lesions were of conspicuous yellow colouration and 
covered most of the body surface (fïg. 2 C). Progres- 
sive degeneration of collagenous tissue down to the 
musculature was observed histologieally. Light micro- 
scopy revealed no evidence of the involvement of 
pathogenie agents. 

Lymphocystis pseudotumours consisting of clumps 
of enlarged connective tissue cells ( J g .  2A) were 
found in two out of 342 specimens of Cynoglossus 
senegulensis examined but not in any other species. 
Typical lymphocystis iridovirus particles could be 
demonstrated by TEM. This represents the first report 
of lymphocystis from the genus Cynoglossus and from 
an African marine fish. 

A further case of pseudotumour was recorded in 
two out of 1210 of the pelagic clupeid Ethnzalosa 
jhhriutu examined for external lesions. The abnormal 
tissue mass was located on both lateral sides of the 
caudal peduncle at about the point of bifurcation of 
the caudal fin ( J g .  2 0). Histological examination 
revealed numerous spore-like particles embedded in a 
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Figure 2. - Conld. 

Lesions and parasites in skin and îlesh: A. Lymphocystis disease of tongue sole, Cynog1o.s.~~~ 
hrowni - large pseudotumours on tail and on dorsal fin (insct) ( x  1); B. Didymozoid trcmatode 
under skin of Epinephelus aeneus ( x 1); C. Degenerative skin lesions on Chrysichthys nigrodigitutus 
( x 0.75); D. Pseudotumour in caudal region of Ethmulo.sa.fimhriatu; E. Spore-like particles within 
pseudotumorous tissue in Ethmalo.rufimhriuta. (H&E x 700); F. Fin rot in Pentanemus quinquurius. 
( x 0.5); G. Pseudocysts of Kudoa sp. on lateral sides of the tongue sole, Cynoglossus .senegulen.si.s; 
H. SEM of Kudou sp. spores. 

meshwork of abnormal tissue (,fig. 2 E). Similar cases 
of abnormal tissue growth suggestive of spontaneous 
neoplasms but actually caused by protozoans have 
been found to lead to external protrusions on the 
head of the sheepshead minnow due to the presence 
of Myxoholus Iin~towi (Overstreet and Howse, 1977). 

Protozoa 

Two species of flesh-parasitic myxosporeans of the 
genus Kudou were found in fish of the families Cyno- 
glossidae and Sciaenidae. Ten of the Cynoglo.ssus sene- 
gu1en.si.s examined were infected by a Kudou species 
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Figure 2. - ('onctl. 

1. Section through iiter~is of  didymozoid trematodc iii  skin of k;pinc,phclu.\ ~rent,u.\ - notc cellular reacticiii :iround treniatodc (H&E .- 160): 
J .  Scolex of Poccrlirncir/r~rr77 from musculature 01' the croakcr, Ptc~rtlo1olitl71r.c .\c,nc.~crl<,tl\i.\ ( /  2 5 ) ;  K .  O/oho~l~r. i ioi i  \p. plcroccrcoid\ in 
musculat~ire between vci-tebral spincs of .Stron~cr/e~r.\,/icr/olcr ( x  1): L. S f M  of the head rcgion of Ecl~inoc~c~pl~ul~r,  \i~ic,n\i\ third \tape I;rrva in 
musculature); M=ta i l  rcgion; N. ('crpilk~ri~r .spi~~o\(r cg& rriass in fillct 01' toriguc solc. C~i.nci~lo\ . \~r. \  h r o i ~ t ~ ~ :  O. C'.  \pitlotrr c g \  ut Iwo 
magnifications to show their spiny natiire. 

whicli forins elongate spindlc-shaped pseudocysts 
near the fin edges on the blind side of the host 
( f ïg .  2G). Cysts occasionally occur in the ventral but 
never in the dorsal musculature. SEM of the spores 
showed features of the valvcs not hitherto observed 
in species of the gcnus ( f ïg .  2 H). N o  host tissue 
reaction was elicited around the pscudocyst and the 
plasmalemma of the dcveloping plasmodium abuts 
directly on host cells without any evidencc of post- 
mortem jellification of host musculature. The specific 

chürüctcri;.:ition of' the present spccimcn will form the 
subject of a scpnrate co~nmunication. 

Kudou cysts in the sciaenid Pscudotolitht~s typu.r, on 
thc othcr hand, are embedded deeply in thc muscula- 
ture of the host and are only evident on fillcting. The 
prevalence was very low, occurring in only 2 out of 
78 specimens. There is not connective tissue delimita- 
tion of the spore mass, and host musculature directly 
abutting the pseudocysts shows signs of disintegra- 
tion. The fcatures of the spore valvcs and the unequal 



TnEe 2. - Occurrencc of parasiles in flesh of marine commercial fishcs from the Nigeria11 coaît (%). 

.- - 
Protozoa Diyenea Ccstoda Nernatoda 

-- 

Lcngth Number Echitlu- Hj:ste~.o- 
Host specicï (cm) cxamined Kirdou Didymozoidae Plerocercoids Cupilluriu ce~~hulu.~ ~ ~ I U C ~ L I I I I  P I I ~ I O I ~ I C ~ ~ L I  

- - 

Ari:?:e 
Ariu.7 heudrlofi 21-63 49 O O O O O O O 
A. Iciti.\cutcrtu.s 23-35 38 O O O O O O O 
CZl.i".. ,. -2 

Chry.vichihy.s nigrodigitu1u.Y 18-29 15 O O O O O O O 

Es:rec:.z:::iae 
Cutruchoi~1e.s liherirn.ti< 13-20 13 O O O O O O O 

CrrziaS2ze 
Curunx .srnegullu.s 18-40 11 O O O O O O O 
C. hippo.s 17-34 28 O O O O O O O 
C/~lc~ro.~coml~ru.r thrq:suru.s 22-24 5 0 O O O O O O 
Selene dor.suli.\ 19-28 5 O O O O O 0 O 
Clr-..:-'*r , *A..- 
Efhma1o.s~ fimhriuiu 2 1-23 8 O O O O O O O 
Ili.shu uJricunu 10-18 8 O O O O O O O 
CYC- '̂I -""-,. ,.-. , ...- xe 
Cyno,q/o.s.\ us hro m i  32-6 1 1 1 O O O 3 (27.3) 1 (9.1) O 3 (27.3) 
C. .scnr~ulrn.\i.s 23-52 80 8 (10) O O O O O O 
11 7e;..- . - B . .  , -...-Al 

Drrpcrne ofrirunu 14-2 1 6 O O O O O O O 

l:::;.::%t 
E1op.v luccrtu 25-37 8 O O O O O O O 

Lc:;:;lze 
Lohote.~ .surinurnrn.vi.s 
nr ---- yr:.'.-2 . -. . -. . - - 
Prtrocephu1u.s hune 

J$(--~::::C? 

Mugi1 sp. 

hC:z~lrçty::li2 
P,rerrias srhue 

KkIc:X:i- 
Pseudopenueu.~ pruyensis 

Pi:y:.z::.:c2 2 

Polyd~lcrylus yuadrifilis 
Galeoides deradacly1u.s 
Penrunemus guinquarius 

Pc::: :zq:,;z2 
Erachydeurerus aurita 
Pornadasy.r juhelini 
P. peroteti 
Plecrorhynchus mucrolepis 
F--"- " '<. . 

..-L.-J-'--" 

Psettodes helchrri 
CrtlTi'-*2 
Pseudotolirhu.~ e1ongutu.s 
P. rpipercus 
P. hrachy~nurhus 
P. moorii 
P. senegalensis 
P. rypus 
Ptcro.rcion peli 
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Table 2. - Contd. - - - . - .. . . . - -. . . - -- --- - 
Protozoa Digenea Cestoda Nematoda .- - - .  .- 

Length Number E(/iho- Ifi.tirro- 
Host specics (cm) examined Kudou Didymoloidae Pleroccrcoid5 Cirpillur.iri copl~ulus t l ~ ~ / u ~ . i ~ i n ~  I'hi101~i~~i~~i -. . . . -- --- -- 

Scomhridae 
Scornherorncrus tritor 33-39 5 O O O O O O O 

Soleidae 
Synupturu rudrnrrti 23-38 16 O O O O 2 (12.5) O O 

Sparidae 
I)entex filo.~u.c 18-34 5 O O O O O O O 
Pugr1lu.s hcllotiii 18-3 1 4 O O O O O O O 

Sphyraenidae 
Sphyrucnu ~uuchuncho 32-41 8 O O O O O O O 

Stramateidae 
Sirornuieus JiuioIu 21-36 9 O O 4 (44.4) O O O O 

Serranidae 
Epinephelus ueneu.s 25-40 16 O 7 (43.8) O O O 1 (6.3) O 
Trichiuridae 
Trichiurus lrpiuru.~ 60-66 3 O O O O O O O 

. -- --. . 

Total 1120 10 7 5 3 3 
---- .. . 

2 4 

sizes of the polar capsules permit identification of thc 
species as Kudou thyrsites Gilchrist, 1924. This para- 
site is known to causc "pap" condition in the Cape 
John Dory (Zeus cupen.si.s) and the hake Merluccius 
cupensis in South Africa (Davics and Beyers, 1947; 
Gilchrist, 1924). Anecdotal evidencc from the local 
people points to the pappiness and off-taste condition 
of some large croakers when prepared several hours 
after capture. 

Occasionally, isolated cysts of Myxobolus sp. were 
found within the intcgumcnt of the lower jaw in 
Cynogfossus senegu1en.ri.s. 

Digenea 

In the grouper Epinephelus ueneus, conspicuous 
light to dark brown labyrinth-like ducts beneath the 
skin become visible after skinning of the fillets 
( j ïg .  2 B). The ducts were occupied by an unidentified 
species of didymozoid trematode. Prevalence reached 
43.8%. Histological sections (f ïg.  2 1) show egg-filled 
utcri and some cellular reaction around the Worms. 
Three species of the didymozoid trematode Gonupo- 
dusmius have been described from the gills of Epine- 
phelus (Reimer, 1980) but none so far have been 
rccorded from the flesh or skin. 

An unusually high prevalence of metaccrcarial 
infestation was observed in the fins of Cynoglo,s,sus 
senegulen.si.~. 87% of the 342 individuals sampled were 
affected. 

Cestoda 

Plcrocercoids of two different trypanorhynch 
cestode spccics occur in the flesh of two species of 

fish. Seven other different species wcrc found encapsu- 
lated on the mesentcries and visceral organs of various 
fish hosts. 

In the sciaenid Pseucloto1itl1u.s st~nrgrrlensi.~ two pler- 
occrcoids of Poeciluncistrunz were found in the dorsal 
musculature, below thc first dorsal fin. The plerocer- 
coids were coiled up in blastocysts within muscle 
tissue. The scoliccs ( f l g ,  2 4  (without the long appcn- 
dix) measured 3 mm. Thc morphology of the speci- 
ments, including the relative lcngths of the pars 
bothridialis, pars vaginalis and pars bulbosa, place 
them in the genus Poeciluncistrun~ Dollfus, 1929. 
Although species identification could not be con- 
firmed, duc to the invaginated tentacles, they bclong 
most probably to P. curyopl~~llun? (Diesing, 1850) 
Dollfus, 1929 which is the only rccognized valid spe- 
cics in this monotypic genus. The spccics is a wide- 
spread muscle parasite of sciaenid fishes which serve 
as its principal sccond intermediate hosts. Thc gcog- 
raphic range spans the western Atlantic Ocean, the 
Gulf of Mexico, and the Indian Occan (Goldstein, 
1963). The prcscnt finding is an additional host and 
locality record for the parasite. 

A diffcrcnt trypanorhynch larva was encountcrcd 
frequently in Stromutcu.sfiutolu. All 4 host specimens 
sampled during the dry season in November 1988 
harbourcd more than 100 larvae each in the dorsal 
musculature and between the vertebral spincs 
( j ïg .  2 9 .  Five juvenilc fish sampled during the rainy 
season were uninfected. A similar type of cestode 
larvae was found in high numbers in the flesh of 
Stromateus flutolu in Senegal and was identified as 
belonging to the gcnus Orohothriunz (Reimer, 1984). 
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Nematoda 

Three species of nematodes to be dealt with bclow 
were encountered in the musculature of thc fish exam- 
ined. In addition, Hysterothylacium sp. larvae were 
found in the body cavities of 21 of the 43 fish species 
sampled. This was the most prevalent nematode spc- 
cies in this locality with intensities reaching 600 per 
fish in some sciaenid hosts. Muscle invasion by these 
larvae was, however, not common and could be 
detected only in one species, Pseudoto1ithu.s hruchyg- 
nuthus. 

Echinocephalus sinensis larvae 

The larval stages of this gnathostomid nematode 
were found in the fillets of the two flatfishes, Cyno- 
glossus browni (9%) and Synaptura cu&nuti (12%), as 
well as in the body cavity and visceral organs of the 
four species Psettias sehae (9%), Pornudasys peroteti 
(5%), Pseudotolithus moori (6%), and Pseudotolithus 
elongatus (2%). In the flatfish hosts, the larvae were 
located in the musculature close to the anterior part 
of the abdominal cavity. The intensity of infection 
was gcnerally low with no more than 2 worms per 
infected fish. Nine species of Echinocephalus Molin, 
1858 are considercd valid (Beveridge, 1985). The pre- 
sent larvae were identified as E. sinensis Ko, 1975 
based on the characters of the head bulb, the cephalic 
papillae, pseudolabia, and tail as demonstrated by 
SEM ( f ig .  2 L, M). Adult Echinocephalus sin en si.^ are 
known from the ray Aetohafisflagellum from Hong 
Kong and southern China, with early larval stages in 
the oyster (Ko, 1975). The present finding represents 
a new locality record for this nematode which prc- 
viously was unknown from any African coasts, and 
further extends the range of intermediate hosts. Lar- 
val echinocephalids have been reported previously 
mainly from the mesentery and ornentum of hosts in 
South Australia (Johnston and Mawson, 1945). Our 
finding seems to be the first report of active larval 
penetration of fish flesh for the genus. 

Capillaria spinosa eggs 

Elongate dark stripes and scattered black spots 
visible macroscopically in fillets of Cynoglossus browni 
were found in 27% of the fish examined. Microscopie 
examination confirmed that the spots consisted of 
masses of nematode eggs ( f lg .  2 N ,  O). On account 
of the spined shell and plugs at both poles, they 
are identified as Capillaria spinosa Read, 1948 eggs 
reported earlier by Banning (1980) in fillets of the 
same fish species imported into the Netherlands from 
Senegal and also described from the shark Curcharch- 
inus milberti by McCallum (1925). 80 specimens of 
Cynoglos.sus senegalensis examined from the same gen- 
eral locality were not infected. 

Philometra beninensis adults 

Non-gravid fernales of Philometra beninensis were 
found in the fillets of CynogIossus browni (27%) and 

Pseudotolithu.s senega1ensi.s ( 1  %). Only one worm was 
present in the musculature of each infcctcd fish. The 
ncmatode is common in the body cavity and pectoral 
fins of Polynemidae in the Cross River estuary (Obie- 
kezie, 1987). Its occurrence in the flesh of the two fish 
species rccorded in this study represents accidental 
infections as the worms do not attain thc gravid stage 
in these locations. 

DISCUSSION 

The present study, which rcprcsents the first scrccn- 
ing of Nigerian coastal fish, has revealcd the presence 
of five diffcrent types of external lesions and seven 
species of flesh parasites. The generally low preva- 
lences of cxternal lesions, which affected only 6 of 
the 43 species, or 0.4% of the 2 886 specimens investi- 
gated, is remarkable. These figures do not include the 
estuarine catfish Chrj~sichthys niguodigitutus which is 
the only non-marine spccies included in this survey. 
Tt was affected by a previously unknown peculiar type 
of skin lesion of unknown origin. Earlicr this species 
had been found to suffer heavily from fin rot during 
the rainy season (Obickezie el al., 1988). 

The absence of true tumours, ulcerations, and skel- 
etal anomalies stands in contrast to findings from 
surveys in boreal waters. Particularly in the northeast 
Atlantic, where most studies of this type have been 
carried out, prevalences of such lcsions above 5% are 
common for a number of fish species (Dethlefsen, 
1990; Moller, 1979; Moller and Anders, 1992; McVi- 
car et al., 1988; Vethaak, 1985). Along the coasts of 
North America, high disease prevalences have also 
been reported (McCain et al., 1978; Murchelano, 
1982; Overstreet and Howse, 1977; Sherwood and 
Mearns, 1977). The low diversity and prevalenccs 
of such lesions in Nigerian waters conforms with 
observations made in other tropical coastal areas, 
such as the Great Barrier Reef, northeastern Brazil 
and the southern Philippines (Moller and Anders, 
1992; unpublished data). The reasons for this situa- 
tion are not known, but among the possible explana- 
tions are: 1) the relatively stable aquaclimate, particu- 
larly the constant water temperatures, 2) the low 
levels of chemical pollutants in the water, and 3) a 
relatively natural predator-prey system which leaves 
no possibility of survival for an individual which has 
been disabled by disease or by parasites. The last 
explanation might be seen in the context that in 
the North Atlantic, predatory fish species have been 
largely depleted by intensive fisheries. 

The prevalence of muscle parasites in Nigerian 
inshore fish communities is also comparatively low 
and not as diverse as has been reported from some 
other coastal areas. The absence of anisakid nemato- 
des such as Anisukis sp. and Pseudoterranova decipiens 
removes the risk of human infection by these, other- 
wise widespread, zoonotic parasites. Low densities of 
suitable intermediate hosts and absence of final hosts 
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in the shallow Nigerian shelf areas  might be respon- 
sible for this situation. W o r t h y  o f  notc, howcvcr, a r e  
larvae o f  the gnathostomid nematode Echirzocephcr1u.r 
sinensis, encountered in the  musculature o f  Cyno- 
g1os.su.s hrokvni a n d  P.seudoto1ithu.r hruclz~~g~zutl?u.s. 
Transmission t o  mammals  could be achieved exper- 
imentally (Ko,  1976), s o  that  a potential risk t o  
humans  does exist. T h e  myxosporeans a n d  try- 
panorhynch cestodes found  in this survey represent 
n o  risk t o  h u m a n  health according t o  the present 
state of knowledge. 

There a re  major  problems d u e  t o  flcsh parasites in 
the sciaenid, P.seudotolithu.~ typus, the grouper, Epine- 
phe1u.s ueneus, a n d  in flatfish o f  the  genus Cynoglo.~.su.r. 
T h e  presence o f  Kzdrlou in t h e  sciacnid leads t o  deterio- 
ration o f  the flesh, in b o t h  texture a n d  taste, a few 
hours  post-mortem. Kudou cysts were found in 10% 
o f  this species although higher prevalences can no t  
b e  ruled o u t  since only macroscopically visible cysts 
were recorded. Although found  in only one  indivi- 
dual ,  the presence in the  sciaenid fish community o f  
Poecilanci.strum sp. pleroccrcoids deserves attention 
in view of  the  commercial losses which could be 
caused by this cestode (Collins et ul., 1984; Overstreet, 
1977). 

Infection o f  the grouper  with large didymozoid 
t rematodes m a y  remain undetcctcd in m a n y  cases if 
the fish is prcparcd whole, a s  is traditional in m a n y  
tropical countries. Filleting, howcvcr, a s  practiced in 
most  western cultures, will make  the parasites visible 
a n d  thus reduce the  value o f  affccted fish, particularly 
for  the  export  markct .  Similarly, the high intensity 
of  infection with cestode plerocercoids in Stronztrtcir.~ 
fiurolu m a y  lead t o  rejcction by  consumers. 

T h e  hygienic significancc o f  metacercarial infection 
in C)noglo.s.su.s .sene~alen.~i.s canno  t be cval uatcd a s  
the parasite species could not  bc idcntified. Mass  
infection, however, is visible externally a n d  m a y  
discourage consumers a n d  present marketing pro-  
blems particularly in view o f  the high prevalences 
(87%). Macroscopically visible egg masses o f  C'upillu- 
ria  pino. o. su in the  fillets o f  C.  hrolini, which were 
found in u p  t o  27% o f  individuals sampled, present 
further market ing problems. T h e  presence o f  ncmato-  
des o r  their eggs m a k c  fish flcsh unacceptable t o  
many  forcign markets. This  situation is particularly 
problematic a s  West African tongue soles, d u e  t o  
their s i x  a n d  tastc, provide a possible alternative t o  
the highly-prized Dover  sole a n d  might constitute a n  
important  cxport  item for  the region. 
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