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Introduction 
• 

The extension and improvement of inland fishing, 

as well as the development of fish culture, is now 

becoming an iIDportfu~t item in development programs 

designed for African countries.£xtensive development 

of water resources has resulted in the formation of 

large numbers of small and large water reservoirs, 

which have also become available for fish culture. 

Parasites, particularly ectoparasites, are 

an important limiting factor in the development of 

intensified fish culture. Under over-stocking 

conditions and in nurseries, parasite populations 

quickly build up and may cause heavy mortality in 

the stocked fish. 

The study of fish parasites and diseases in 

Africa is still in its preliminary stage and has 

mainly been concerned with the parasites of fish in 

natural lakes and rivers. There is a great deal of 

information on par~sitic crustacea (Capart, 1944, 1956, 

, Fryer, 1956, /1959, 1960,1964,1965 a e~ b, and others,) 

and lately also on nonogenetic r.rematoQes (Paperna, 

1965 & in press, a, b, Paperna ~ ~hurston, in press 

a, b, c,). ~ore meterial on ectoparasitic protozoa 

and Cnidosporidia is now being collected and processed. 

.. In natural waters, some balance is usually 

achieved between the fish-host ffild t~e parasite, and 

• it is difficult to predict the potential pathogenic 

;; effect of the parasites under conditions of intensive 

culture. Pish culture in Africa is still at an early 

phase of development, b~eeding is still far from being 

intensive, and often, particularly in dam reservoirs, 

the fish population is still' under-stocked. It is 

*Paper cubmitted to the Office International des 
Epizooties llld Symposium on disease of fish. 

1\ Ct,· ~ 1() & 
Stokholm. 20-24 September, 1968. 
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therefore difficult to attempt to predict and eV3.luate 

the potential pathogenic parasite species in the 

African !m:ma. It.:oreover, the est3blisD...lIlent and 

adaptation of parasites to pond environment may be 

a long process. 

30me of the information c:md experience availo.ble 

in Israel c~~ be applied. African Cichlidae are 

common in Israel, ~~d they are cultivated in fish 

ponds. Fish culture is highly intensified ~~d both 

Cichlids and carD are bred under the 10CQl w~rm 

climare cond~tions. 

A. Parasitic Protozoa 

The available data on parasitic protozoa are 

limited and fragmentary. Recently, a survey of 

ectoparasites was carried out in fresh watcr fish in 

Ghana. Infections of skin and gills with ~nidosporidia 

were very common in fish in the ·ilolta .Lalce as well as 

in the coastal plain streams. Cysts of X~~obolus 

< -----

were found on the gills as well as in the skin and 

the superficial muscular tissue. Infection occurred 

in Cyprinidae, Cichlidae, Characidae and ;Jiluroidea. 

Cysts containing genne~ (in Cyprinidae) and 

Thelohane~~~ (in Ci tharinidae), were also collected 

from the gills. 

_T_r_i_c_l_l_o_d~E_a_spp., occurred frequontly on the 

studied fish and a feV! individual fis~l vwre found 

with extremely hecvy infections. ,Juch fish, Cichlide.8, 

lnd Alestes leuciscus, were collected from stagnant 

]ools in drying river-beds. !ilapia slip., Hemich~mis 

bimaculatus, £arbu~ spp. and species of Cyprinodontidae 

were found to become heavily infested "7hen introduced 

into l&bor'ltory :J.CJl1c~ria and maintnin.::;Q there, crowded, 

for some weeks. In such fish, in ad~ition to Trichodina, 

a species of Castia was found, which ~us possibly 

different from p. necatrix. The ~nrbus (E. 0ublineatus) 

maintained in the laboratory aquaria ((lso developed 

large subcutaneous foci of Bl~obolus. All these 

infections were pathogenic, and tho affected fish died. 

In :.:ast Africa., B<:-L"ter (1960) found. some l\:yxosporidi~ns 

in internal orEans of cichlids: Fryer (1961) found 

microsporidian cysts on fins and other superficial 

tissues of Tilapia va~iabilis in Llli(e Victoria . 

. . /3. 
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~_.__~onoge~~tic_Trematodes 

:2arly surveys and collections, carried out by 

several workers in different parts of .b.frica, failed 

to recover wonogenetic trematodes from the gills and 

the skin of tho studied fish. Ro monogenetic 

trematodes were found in fish collected at the future 

Kainji dam site on the Niger (Ukoli, 1960a), only 

one species from the Volta river fish (fhomas, 1957), 

and none later in the newly formed Volta Lake (Prah 

~t al., 1966). 30me four species were described 

from African fish, collected from casual checks of 

fish in museums, aquaria or fish markets (I.:alberg 1957, 

l)rudhoe, 1957, Gussiev, 1960, and Fischthal &, Kuntz, 

1963) • 

Our recent studies of fish, simultaneously in 

Uganda and Ghwla, quite suprisingly in view of the 

existing information, resulted in the recovery of 

over 50 endemic species belonging to 13 genera, 

of which 9 are endemic
(Dactylogyridd0 and ~iplozoon)?
 

to this continent, (:Faperna, 1965, in })reos a, b,
 

Paperna and '.fhurston, in press a, b, c,) of these,
 

2 genera occur also in fish of Africln origin
 

(Cichlidae and Clari~~~era) in Isrdel (~aperna, 1964a).
 

Only a few fish species were found free from 

any gill j,onogcneo.: species of i:ormyrido.e, Cyprinodontidae, 

some species of Bar~ and the fresh water clupeid 

Cyno~rissa mento. 

In the Volta lake as well o.s Lake Victoria the 

/:;hat other speci8s of fj.stJLwere examined, VJi th the exception 

of Cichlidae and the pelagic populations of Barbus 

macrops and juvenile Felo~'lulla afzelius in the 'Iolta, 

were usually found all infected. rhe parasite load 

in the fish in these lakes W8.S also found. to be very 

high, usually more than 20 per fish, a.nd more than 

200 per fish on Dagrus docmac in Lill{G 1ictoria.* In 

some of the other habitats studied, t~~ infection 

rate in the collected fish was very low (in certain 

dam reservoirs, streams etc.). In Cichlidae, the 

prevalence of infection varied from 1cy',-9a}~" ..vi th 

Thethe different babitats and parasite species. 

*Accor'ding to Greenvvood (1966), those parasites may 

be a contributing factor in the periodic mass 

mortalities of f"j8.[2ru..§.-i!:0cmac in J~akG -\/ictoria . 

• . II+. 
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worm load per fish was usually only in the range of 
5-10. '~urli(':r observat.Lons on the irlfection of 

Oichlids in ~:sr9.81 stowed thJt ti1 er':J is a certain 

mechanism \:JhlC~l cOiltrols the growth of t~:.e monogenean 

population even unQer over-crowding conditions 

(unpublished data). 

.....
Gvrodactvlus4 _J......._~ and . genera
allied vivioarous were 

found on the s.\in of Jic hliclae ,~JpriniJ.D.e, (;har&cidae? 

and Cyprinodontidc.'.e &S Tilell ::lS on C:~~io~_~;;?ha~~us, 

Clarias spp and :;.- olypterus (in the 1,:, ttcr specie ,:, 

~._ • 

----- ---- ~-"'-"----

of the C;:::YlUS ~i~cr06'yroda.ct.;yl,us ]o.lcerG;, 1957). .Another 

skin ~ar8.site is ~'ncho~d~lla pteri~~~~~ receutly 

described from. ~em?-~.l::~?-s sDp. (l:<..'-~.Jll..na, in press b.). 
~hese skin parasites, with or without the association 

of skin protozoa, often c:t1J.se severe dc.,m... tS8 and death 

to fry and fingerlings under eXp'erlm8~1tcll c and] ti OD3 

of over-crowdinG; these parasites Bay be a potential 

pest of hatcheries Gnd nurseries. 

Carp IF'.ve been introduced to ,some parts of 

the continent. ,hen first introd.uced into Uganda, 

there were heavy losses in carp f:cy'}t ;.·ajansl, due 

to Dactylog:yrus infection (Iruginiu'j 1965). Parasite 

specimens collected from carp in those ponds, at a 

later date were identified by Dr. A.V. Gusseiv as 

Dac tyl_C.?.sYF~S .JIll-.nutu §. • 

C. ~::et.~ce_£Ca_~iae. of l)igene~ic ;.2rem,:to(es 

Infections wlth metacercariae in fish are 

comm.on. l'igmentcd cysts on the skin? known as :1 l'he 

Dlack SpotuiSeaG8 11 (most cOilllI:only causod by 

Di'plostoruati J. metac ercariae), are co!~]mon, particularly 

on fingerlings of Cichlidae in many lc:uces in _.:ast 

Africa (Fryer, 1961 b, and 'I1hurston, /1967). rrhese 

metacercariae are occasionally found also in young 

Cichlids in Ghana. 

Other metc'.cercariae, formill~~ ~.:on-pigmented 

cysts on the sl~Ll and the gllls (ifetrerophyidae, 

'Jiplostomatidae llilcl .~chnostomatidae)? are CO';'illon too 

in=ast _~fricL.n fish (Thurston, 19:::=:,7) :_.ncl Volere 

occasionally found in our surveys in. C-:lw'l8. 

In ~ast ..Srica, Str igeiid and :UiplostomatiJ. 

metacercariae frequently penetrate ti~e eyes of cichlid 

fish C'i'hursto:a J 1967). ;~uch infections 8.re potentially 

dangerous if fish cultures become affected. 

Ie, 



5 

Cysts of Clinostomum and .~uclinostumum are

COIllif~on in flsl=. in _~ast
 ~\frica (~I~TUrston, 1967) as

well D.S
 in ~ic hlid::: and Barbu3 .sp:;). in ~. t_a..."Yla and
Hi~eri3. (l.:i1';.oli, 19(:>G b, c,). ~'·et&c::rc2riae were
10c.Jted in t[~0 su}erficial c:nd. .)i~: rJrngeal muscles of
tr_e host. Ir_fectic·ns with ;jl~nostonum t:hlapi~~, TTkoli,
1966, were )drticularly high in .:.>l..:~Qia ~illi
 

(preva12:':lce rate of 635,:)
 and /_:.. h"]l~c~~lot~ (p.r. 37.55~)
re sred irl . \;mgua farm fish ponds ~l(;·T . ,ccra ("Skoli,

1966 b?).
 

D. Pa~asitic Crustacea 

In t~1.e AfricEn continent, tlw fa.una of Crustacea
parasitizing fresh water fish is extremely rich in
species G..,.YJ.cl genera. Gener~:l such as I.ernaE§:, Ersasi.1us,
a~d Arg1.!:.lus, species of which o..re comlf,on pests of
fish i:2 countriea of long estdblished fishl~ries, are

very prev~lent in African fish<
~ 

Lernaea cy£riLacea and Lernaea b~~miniana occur

in many IOorphologicE_l varieties; different popul8.tions

show marked va.riability in hos"':; sp8cifity, or t_ost

preference, as well 0.3
 in ~he slte of attachment on

the i:lfected. host. Also thG separ,::.:.ti.on betvJeen these

two allie1 species is occasion&lly difficult, in view

of t~e above mentionec morphological and phyaiological

vB.riability (li'ryer, /'S61 ac).
 

\~hereas in Israel, Cypri:2i<la.e C:arbus ane.
Varicorhir:us: and particularly {)arr, in ponds are the
most prefere<i host, and Cichlidc'.e ;-:LCO found cnly rarely
heavily infected (J:-ape~na, 196L1- 2.), ill Lfrica hes.vy
infections are cow~on ~n Cichlicts. 

~cy~!rinacea CE..uses severe ,1..mage to Ti~!::.pia spp.
in Lake Victo:::-i8. while anchoring on the lips of the
host (Fryer, 1961 t, c,). In Ghaaa, heavy infections
were observed in Tilapi~ galilaea, T. zilli c~~Ld

T. nilotica, stocked in small dams (of 4-50 acres).
The yarasi tec~ were anc:tored on the skin, and badly
affected 0~e fish. Jignificjnt d~~age was also caused
to fi:J.geriiI:e;s of ~..:.-Jlalil8.ea (from 20mm. long) ir..fected,
each \'Ji th 3. sir:gle m.ature female ]?J..r8s:Lte. The parasite
proli::'ero.ted deep ir_to t'he host tissue and Vias anchored
into the intestine, liver or even ",:;h~ brain. 

. . /6. 
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L. barminiana appareiltly causes severe damage 

to Barbus sp£. in the.; TJictor:i.a :ci1e, \":."l11e infesting 

their buccal c2vity walls. The parasite on the other 

hand is rare amonG, the same fish s)~ci8s i.n I.lake 

Victoria. 

~rgasi1u§. is very common on ma.ny inland water 

African fish, and TIl<:lny species are known. In the 

newly formed Vol t.::'c Lake, infection ',;:i th this copepod 

is highly prevalent. They are particul~rly common 

(over 5~b) with frequently more than 10 specimens per 

fish in ~~9-0~tis spp., Pellonula (~crotris.saJ 

~fzelius and ~lS~st9s spp. In Cichlidae, infestation 

is far less cornman, wtth on~y a few specimens on 

each infested fis~L ..J'xceptionally he.::tvy infec-vtons 

were found in Clari83 lr:t~;(Ha locked in a smal:i- pool 

in a dryins river. ,~;xt:L'eJlGly he:::tvy infectJ.ons v7i th 

LEunprogleg~.t!P. '.i'J(')I'e ,:llso found oCCCLS~LO!l&l2.y in the 

Lake on individu21 :f:Ls~l (IIy,J:Locyon sp.); in such_I ~...-

infections th(~ gills became sLgnificcJ.r:Ltly dGf'ormccl. 

O·bservations aD Cill~ infect';et \lith ~rg8sil.u~ 
T,ampronQ"18~"1.w~Cl.. :=.Q <C1 ,Jc:'110···-,,1 t'r,r,t....'-"'. ·;··h ..' ~_.J-l.JJ 0.0 

...:.:::.:: SE'V""·" -1--.,_ ..L +-h (.:>~,vU U':"J.I_••. u.i..~·~"and 
histopathologic~l chanscs in tho affected hills varies 

in infections ~ith diif~~cnt species of ~arasitcs. 

In severe tYl?GS or infGct.~OLj, t~e C;=~ll ti SS1:.8 turns 

into an .JJllOl'phm.ls L:a:~3 of bYP8j~plastic ·l;issuc i.n which 

the rara:nte L, C.'~(;pJ'y- cn:00G.cl8d. 

In E8.fj·~ ~d:;,'ic~" 12.\.. '.AV"'T infes GJtions of :::;rf2;asilusv ~.-..- ...---..--...-.. 

L' ., -:-<:1"·0<' ,11--. '~ .. ':l '1<" '."1 T,.,1 .• 'lb"'"- F-~-'"are 1. oun\.- 0::1 ::::.~-=-~--.-.'':......~~'_,~.-:...-: lL~ j_kU1...G~",- to r u • J. Yv r 

( ~965 b~ c~r~~ll~·~~a' +~l~~' t h0 ~~llc ru¥f·0~e~ l]·t+'eI / v ............. ...I-. '_-_.J u_ av __ ~ c·· -~ u -- _v..1- \....0.. - ...,..J.
 

d O'.' .:-'amaae Wlur.L ·'-h·",'u ~.L~' ·,r-,CiC" "'-"l-,.,-,-c. ..:,lu.;,~ ly·'!·.... Uu G~· ,y'~r· ('TJ.C'';L'.CI,JOQ (196'~'.' ,)) 

suggests th"ct J!<,;.reJ::--i-t:;::i.za·uion of +:;tJ.J g~.lls i;J one ef 

the factors cOi1tribu"cir.[5' to an ObS()]:ITCd .per:Lodic 

mass IT: rtality of L~t~~ in thIs l~(e. 

(Gxper:L(')nso i:1 I c;:e,:,; 1 :-1:10':18 ·;:;b. 'C vJh~;n fi S~l a::::,c; 

a '~cl~rn",t:l' z"'·ri -;v; l)f,·., ..'1 c ' ·:.hp T:··,:~:,,,~i !,.;- no ....·.",-,l·, T 

\' as",,(:·j a·t'~d v _..:.uL.~V e.- ........ _'- 1 .... ..L: \.. ...... .....L.u V1.~..J :::~_::_;, ""__~_-:...:::). __ .. .Lc ... .J... v :- >::.>l. -"- ......
 

wi t~1 the 2:'::i.f.'ll iE nt:\.t,'-l:·a~. Y':<"~J0r ill'ly J. eprotlucs :'ntensiV0-:"-;/ 

j_:l the 11ev,'" e~\J:l_~G[,.21\:-:lC rJ..rlcL ~~.~i-~~l~_rl C~ i'cr~7 :122.r(3 IDa~{ 

become a ss:cioc.ls p:;c-'-:;. I:2J.~2LJ~.§. b3c-'Ln 0 ::erious 

pest of EulloG C~l~;~.l ~I2.P.) int-roc!.uc3d i:':ltO ca:..'p p02'.US. 

~:;:orcov8r, this pal·mj.:.te 2,lso 1)::;CaL'.8 adoptee. to Carp? 

thoug~ ~t present infec~ion3 apparently ore not 

pathogenic =.Il the latter l10~Jt (Lahav ane'. ,.)&rig 1967) . 

. . /7 .
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~. ether Darasites 

Leeches were reported to attack the eyes and 
nostrils of Co..rp maintained in :Tuncua farm fish 

ponds. The fish died as a result of this infection 
(Ghana, 1964). 

, Importation and introduction of fish 

From YGQr to year there is ill} increase in the 
rate of tr::msporting live fish into anc outside tho 
Afr-Lcan continent. Commercial fish are introduced 

to AfricQn fisheries, while small aquarium fish are 

exported tOwuTope and :;~orth l.meric.a. It is already 

evident th,·t some Jactylogyrus species 'liJere introduced 

into local cultures with importod carp (iruginin 1965). 
It was ShOvTIl earlier that ectoparasites of fish of 

temperate or even cold climates may become adayted 

to environments of subtropicCtl waters (Faperna, 1964 b). 

Cn the other h}nQ ectoparasites usually successfully 

survive thnir introduction to aquariums, and some of 

the introduced afri can specie s, pcrticularly -~ricbodina, 

Qosti~, Cnidosporidia, and ~~od~c~ylus, may 

apparently also reach local comill)rciul fisheries Gnd 
bec omo acia;tod to the now envirol1--lil,"xrc s. 

As most of the transport~tions of fish into 

and insiQe tbe continent are carried out by professional 

international agencies (F.~.O. etc), n~tional scientific 

and bile.teral technical aid orgO-llis::-,cions, the imposinG 
of sanitary measures is feasible, providing the 
importance of such measures is QJoreciated. 



----
sUJ';:~fu1 y

An account is given of our present knoHledge 

of ectoparasites of fresh water fish in Africa. 

Parasitic Protozoa such as Trich~_~~gQ, Costia and 

Cnidosporidia, monogenetic trem~todes, and 

metacercariae as gell as parasitic crustacea are 
•	 cOQ~on in local fish, and are potentially dangerous 

to fish cwltures, now expru~dinc in the continent. 

"	 There is already evidence of serio~s epizootics due 

to Lernaea Q£2., some species of sLi~ and eye 

metacerc~ria, Gnidosporidia lli~d Leeches. Such 

epizootics occured in fish ponds, small dams and 

also in larGe lllices and rivers.~ecGnt introduction 

and transportation of fish into a~d outside l~frica 

may accelerate pathogenic infest2tions in fish. 

!~pecies of ~actyl~yrus have already boen imported 

into the continent with carp, the fingerlings of 

which suffe~od heavy mortalities due to infection 
with the parasite. 
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