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ABSTRACT 

The present study deals with a problem oj great economic Importance. the crusta· 

cean d(sease ArguLosLs fn cultured MugU cephalus . Samples were coUecl.ed from pri­

uateflshJarms in Dakahlla and. Ko.jr El-Sheih Provinces. The causative parasite Ls Lso­

la1edJrom the external body surface as {l f ound attached u.n.der rhe gilt cover and at 

the base offins. The parasite is Identifted paras/tlogLcally as a branchiuran cru.stacean 

that belonged to JamUy AryuUdae {/Ish lice} ArguLus Jollaceus. The total preoolence of 

Argulosis UXLS 8% where the preualence in Dakahlfa was 20% with no In.jes tatfon fn 

Kajr-EL-Sheikh Proutnce. lrifectton is found to predorn.ln.a.te i11 s ummer JoUowed by 

spring . The c/{nfcal signs and postmortem lesions oj such affection were recorded. In 

adduton. the histopathological alterations of the lnJestedflsh were described . 

INTRODUCTION 

37 

Both external and internal parasitic diseases cause a severe economical losses 1n piscicuiture 

In EgypLHowever. there are long periods of opUmum wann weather. that en:lble external para­

sItes for more reproduction (Eissa. 2002). Crustaccan parasi tes are Inc,cas lngly serious prob· 

lems in cultured fish an,i can also lnlpact wild populations (Noga , 1996). Most parasitic copep­

ods are external 'out oOlers have colonized more sheltered mIcrohabitat on lhelr hosts such as 

gills and mouth (Kabata . 19815) and few penetrate deep In host ti ssues (Noga. 1996). Many sPt' ­

cles are paraSIUc on fish whUe others are associated wiUl martne Invertebrales (Xabata . 1992 &. 

Gotto, 1993)_ From tile most paraslUc crustaceans . Argulus speCies Is considered as an endem­

Ic adapted crustacean parasite that lead to high eeonomlc losses In African cultured fishes (Pa­

~~Illa. 199B). Therefore. the present invesUgaUon was undertaken to provide more InfonnaUon 

about such problem tn our cultured mullet fish Mugll cephalus . 
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ABSTRACT 

The pr<.:sent study deals with a problem oj greal economLC importance. [he crUS[Q' 

cean dISease Argulosls In cultured MugU cephalus . Samples were coUecl.ed Jrom pn 

IJQ.teflshJarms in Dokahlia and. Kajr El-She/h. Provinces. The causative paraslle I.S l.So­

lated from the external body swjace as It Jound attached under the gilt cover and at 

the base oj firts. The parasU2 ls Identified parasltlogLcaUy as a branchi.wun crustacean 

that: belonged to family Argulld.ae (fish lice) Argwus Joltcu:eus. The total prevalence of 

Argulosls was 8% where tJte prevalence In Oakahlln. was 20% wW1 no lnjesla.ti.lJn In 

Kajr-EI-S/"lelkh Provtnce. lrifectlon Ls Joll1l.d. to predam.l.rw1e I.n summer followed by 

spring. The cHnlcal signs and postnwrt.em lesions oj such affection UJere recorded. In 

addltWn. the hlstopathologl.cal alteraliDns oj the lnJestedjtsh were described, 

INTRODUCTION 

37 

Both extemal and internal parasitic dIseases cause a severe economical losses tn plscicuiture 

1r1 EgypLHowever. there are long periods of opUrnum wann weather. that enable external para­

slles for more reproduction (Elssa. 2002). Crustacean parasites are Incycaslngly sertous prob­

lems 1r1 cultured fish and can also LOl)act wtld populaUons (Naga. 1998). Most parasitic copep­

ods are u1.ernaJ but oU1ers have colonized more sheltered mIcrohabitat on lhelr hosls such as 

gills and mouth (Kabata. 1965) and few penetrate deep In host tissues (Noga, 1996). Many spt'­

cle$ are paraslUc on fish while oLhers are assoclaL~d with marine Invertebrales (Kabata. 1992 & 

CMtto, 1(93). From the most paraslUc crustaceans, Argulus speCies Is considered as an endem­

Ic a.dapted crustacean parasHe that lead to high economlc losses In African cultured flshes (Plt­

{J~a. 1996). Therefore. Ute prescnt lnvesugaUon was undertaken Lo provide more InformaUon 

aboul such problem. In our cultured mullet fish Mugll cephalus. 
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MATERIAL AND METHODS 

A total numder of 100 cultured Mug.1l cephalus with an average body weight of 200 i 20 gm 
were randomly collected In three dIfferent seasons (cultured period) from a private fish rarms In 

DakahUa and Kafr EI-Shelkh Provences . They were transported alNe to the wel laboratory where 

they were examined. 

Cllnica1 examlnatioo: 

The cl1?lcal slgns and postmortem les ions of naturally Infested live M. cephalus were recorded 

lmmedlately after collecUon to InvesUr,nte any abnormailUes IndlcaUng Argulosls uSing the meth­

ods described by Lucky (1977) . 

Parasitological eu.mlnation : 

The external body surfaces were dissected and examIned grossly with a hand lens. The detect­

ed parasites were coUeeled from the base or fins and under the gill cover, They were washed in 

warm saline solution and fixed In 70% alcohol-glycerin. The Isolated parasites were examined 

microscopically using the guideline of Lucky (1977). The prevalence of s uch paraalles were re­

corded. 

Hletopathologica1 examination: 

The affected tissues of fish specimens were fixed In 10% phosphate buffered fannalln. then 

dehydrated In ascendJng grades of alcohol and cleaned In xylol. embedded In paraffin wax and 

secUoned as (5um) thlckness and floated on warm water Uust below the meltJng paint of the par· 

amn). The secUons were taken from the wa ter bath on a glass sUdes, coated with a minimal 

amount of Myer's albumin. The sUdes dried. hydrated in alcohol absolute. 90, 70 and 40% alco­

hol and distilled water and stained w:Ith Delafield's haematoxylln ( 2 - 3 mJnutes I and washed In 

dlsUlled water and staIned with 1% aqueous eosin (30 seconds) then washed in dlstJlled waler 

and cleaned In xylol and finally mounted In Canada balsam (Robert I 1989) . 

RESULTS 

Clinical picture : 

The first SignS of the lnfestaUon In the affected mullet nsh were Immbalanced Swimming be-
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Oakahua and Kafr E.1-She1kh PTovences . They were transported alive La the wet laboratory where 
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The external body surfaces were dIssected and ex.am1ned grossly w1t.h a hand lens . The detect­

ed parasItes were coUected from the base of fins aod under the glU cover. They were washed in 

~ saline solution and fixed [n 70% alcohol-glycerin . The Isolated parasites were examined 

m.JCToscoplCaJly uslng the guideline of Lucky (1977) . The prevalence of such parasites were rr.­

corded . 

H1etopathologlcal examinAtion: 

The affected Ussues of fish spetlmens were fixed In 10% phosphate buffered formalin. then 

dehydrated In ascendJng grades of alcohol and cJeaJ1ed In xylol. embedded In parnffirl wax and 

sectioned as (5um) lliIcknes9 and floated on warm water Uust below the melUng pOInt of the par­

affin). The secUons were taken from Ule water bath on a glass sUdes, coated wtth a mlnimaJ 

arnounl of Myer's albumin. The slides d£1ed, hydrated in alcohol absolute. 90. 70 and 40% a1co­

hal and distilled water and stained with Delafield's haematoxylln ( 2 - 3 minutes J and washed In 

dJsUlled water and stalned wHh 1 % aqueous eosln ( 30 seconds) then washed In dlsUlled water 

and cleaned In xylol and finally moun ted in Canada balsam (Robert, 1989) . 

RESULTS 

Clinical picture : 

The tlrst sJgns of the lnfestaUon In the afIecled mullet fish were Immbalanced sw1mmlng be-

Mansoura., Vet. Med. J. Vol. LX, No.2, 2007 



Eissa. I. A M .• et (d ... 39 

havtour. They revealed sluggish movement. try to rub thelr bodies agalnst hard obJects . Most of 

these Osh showed dark dtscolourtion of the skln. loss of appetite and eventually loss of escape 

reflex . The postmortem examinations showed presence of adult female branchlura attached un­

der' the gill cover at near the base of fins . Abraded areas and ulcerations appeared on the exter· 

nal body surface. loosened scales willi skin sJ:llts and Ossures . haemorrhaglc and erythemlr 

surface wtth ring-shaped wall [OIlTlS arou nd Ute parasites and circular red depressions on th e . 
manner of linear haemorrhages Plat I (A·B-C) . . . 

Morphological description: 
• 

The paraSite has a dorsoventrally Oattened body. disc-shaped. Ole body length of adults 

r,ged from 5 to 15 mm . The antertor part consUtutes the cephalothorax that was covered wtth 

a broad dorsal carapace which extends laterally and postertoly from the head forming a shallow­

shield. The lateral flaps of carapace can moved up and down a little like wings . The abdomen 
I 
~ fin-shaped and medially notched which act as an accessory heart. On the underside of the 

carapace. there were two laterally s ituated areas to which the four paJrs Jointed swimming ap­

pendages . 

The first Pair of maxillae was modified into a pair of large suckJng discs, used in the attach­

ment of paraSites to the flsh. As well. the basal part of first and second antennae ends In a 

strong hook and the second max1llae carnes spines: all were used for suasldlary attachment. 

The feeding apparatus of Argulus ~pecles consists of two parts united at the base. The paste · 

nor part was a proboscls-Uke Il' Juth tube. The anterior part was a tube that fonns a sheath 

around a long. sharp pierCing organ. named as Lhe pre· oral s ung or s tyleL. There was a p~ur Hf 

movable black faceted compound eyes and a single naupllus eye on the center of the dorsal sur­

face. 

Based on the morphological and parasitological examinaUons . these crustaceans were be­

longed to famtly ArguUdae. (fish Uce) Argulus fOUaceus Plate 1 (D-E-F) 

Prevalence and inte.nsity: 

ExaminaUon of the tnvesttgated samples revealed naturalinfestaUon with Argulus foUaceus In 

8 out of 40 (20%) exa.mtned cultured M. cephalus In Dakahlla provmce. On the ollier hand. sam­

ples examined from Kafr El- Sheth provmce are found free from Arg~Jus 1rUestatlon (0 .00%). Ta· 

ble (1). 
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havtour. They revealed sluggish movement. try to rub their bodies against hard obJects. Most of 
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der the gill cover at near the base of fins. Abraded areas and ulcerations appeared on the exter­

nal body surface. loosened scales with skJn s~llts and assures. haemorrhaglc and eryihemlr 

surface with ring-shaped waH forms around the parasites and circular red depressions on the 

manner of linear haemorrhages Plat I (A-B-C). 

~rphological description: 

The parasite has a dorsoventrally flattened body. disc-shaped, the body length of adults 

r~ged from 5 to 15 mm. The anter10r part constitutes the cephalothorax that was covered with 

a b~road dorsal carapace which extends laterally and postertoly from the head forming a shallow­

shield. The lateral flaps of carapace can moved up and down a llttie \Ike wlngs. The abdomen 
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~ fin-shaped and medlally notched which act as an accessory heart. On the underside of the 

carapace. there were two laterally situated areas to which the four pairs jointed swlmmlng ap­

pendages . 

The first pa..1r of max1llae was modlfled into a pair of large suckIng discs, used in the attach­

ment of parasites to the fish. As well. the bas.a.l part of flrat and second antennae ends In a 

strong hook and the second m.ax1llae carr1e.s spines; all were used for su~sldiary attachment. 

The ,feedtng apparatus of ArgulU8 Jpecles consists of two parts unIted at the base. The posle­

nor part was a proboscls-Ilke IT"Juth lube. The aoterior part was a tube that fonns a sheath 

around a long. sharp pIercing organ. named as the pre-oral sUng or stylet. There was a pCllr or 
movable black faceted compound eyes and a .stogie naupllus eye on the center of the dorsal sur­

face. 

Based on the morphological and paraSitological examinations. these crustaceans were be­

longed to family ArguUdae. (fish Uce) Argulus fOUaceus Plale 1 (D-E.-F) 

Preva1ance and intensity: 

~atJon of the investigated samples revealed natural tnfestaUon wtlh Argulus follaceus In 

8 out of 40 (20%) examined cullured M. cephalus 10. DakahUa prOvince. On the other hand. sam­

ples examined from Kafr EI- Sheth province are found free from Argl+-lus infestation (0.00%). Ta­

ble II). 
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Oata displayed In table (2) showes thallhe parasitic prevalence, of the revealed Argulus folia­

ceus. Is increased dunng spring season (I2%) toward summer (20%) whlle disappeared during 

cold months (Autumn and winter) . 

w.topathological picture: 

MJcroscoplcal exam.1natlon of MugU cephalus infested with Argulus foHaceus revea\e4 that 

the les ions were confined to epldennls. They were represented as Infi1tra~on with macrophages. 

lymphocytes and few eoslnophlls In addition to hyperplasia and hydropic degeneraUon of epider­

mal epltlteUal cells as well as fibroblastic proliferation Plate 1 IC-HI. 

DISCUSSION 

The overexploltaUon of nsh has greaUy Increased tile demand for Intensive and seml-Inlensive 

pisciculture systems as an excellent source of high quality proteins. Unfortunately. In addition to 

the relatively hJgh water temperature, the more human Interference (hIgh densities. feeding, fer-

tilization ... ... 1 , Ule more pathogens in water are existing. dlUS, external paraSItes flourish espe-

cially crustacean copepoda, from which Argulus species attack many cultured and wild freshwa­

ter fishes (Bowcn et aI., 2000, Rad et aI., 2000 and El8sa, 20021. 

Based,on the morphologtcal and parasitological exami.nations the detected female argulus was 

found to be morphologically s imilar to the previous descrepUon given by Lucky, (1977) and Ole 

et aI., (2007) as Argulus follaceus . 

$ranchlurans are eCloparasltlc attached to Osh hosts by their highly modlJled mouthparts, 

but the relationship Is not pennanenL F1sh lice (ArgulusJ are in fact a small crustacean that at­

taches Itseifto Its host and then proceeds to feed on Its blood. 

The direct effects of thIs parasite on Its host depend on the number of paraSites and the size 

of the host. One or two paraSItes on a small fish cause the local damage on tile epithelia. Sever­

al parasJtes have a very s igntOcant effect. F'ish Wlth heavy infestaUons become lethargic. ("aTl 

cease feeding and show a general deterioration in their condition as reduced plgmentaUon. nns 

drooping (Lester and Roubal 1995). 

Ih this study, It 1s shown that skJn , base of fins and under gill cover appeared with hemor­

rhagtc areas, abrasions and ulceration on the body surface which may attrlbuted to 1rrllaUon 

cau~ed by Argulus foUaceus Also. general deterioration in their condlUon as reduced pigmenta­

tion, these nearly agreed with Richard. (1977); Al-Hamdanne and Taec (1995) ; Lester and 

Ro~a1 (lQ9!S1 and A1cUDdrlno ct &1 •• (2000) . 

Jlansoura. Vet, lied, J . Vol. IX. No, 2, 2007 

Eissa.. I. A. M., et .-.:1... 40 

Data. displayed In table (2) showes that the parasJUc prevalence, of the revealed Argulus folia­

ceus, Is increased during spring season (12%) toward summer (20%) while disappeared durtng 

cold months (Autumn and winter) . 

Hutopatholog1cal picture: 

M1croscoplca1 exam.tnaUon of MugU cephalus infested wHi1 Argulus (ol1aceus revealed that 

the lesions were confined to epldennls. They were represented as InOltra:Jon with macrophages. 

lymphocytes and few eoslnqphlls In addition to hyperplasia and hydropic degeneration or eplder· 

mal epttheUal cells as well as fibroblastic proliferation Plate I (O-H). 

DISCUSSION 

The overexploltat1on of fish has greaUy Increased the demand for Intensive and semi-Inlensive 

p1sc1culture systems as an excellent source of high quality proteins. Unfortunately. In addition to 

the relatively high water temperature. the more human Interference (high densities. feeding. fer­

t:lliz.aUon, ..... ) . the more pathogens to water are existing d1US, external parasJtes flourish espe­

c1ally crustacean copepods , from which Argulus species attack many cultured and wild freshwa­

ter Oshes (Bowers et aJ., 2000. Rae( et aI .• 2000 and Eissa, 2002). 

Based on the morphological and parasitological exam..lnatlons the detected female argulus was 

found to be morphologically similar to the previous descreption given by Lucky. (1977) and Ole 

et at., (2007) as Argulu8 follaceus . 

eranchlurans are ectoparasitic attached to fish hosts by thelr highly modified moutbparts. 
! 

but the relationship Is not pennanent. Fish lice (ArgulusJ are in fact a small crUstacean that at-

taches Itself to Its host and then proceeds to feed on Its blood. 

The d.\reCt effects of thls parasite on Its host depend on the number of parasites and tbe slze 

of the host. One or two parasites on a small fish cause the local damage on the epithelia. Sever­

a] parasites have a very slgnlflcant effect. F'tsh wtth heavy !nfestaUons become lelharglc, elf) 

cease feedtng and show a general detertoratJon In lhelr condlUon as reduced plgmentaUon. {los 

drooping (Lcater and Roubal 1006). 

In this study. It is shown that skin, base of fins and under gill cover appeared w1th hemor­

rhagtc areas, abrasions and ulceration on tbe body surface whlch may attrtbuled to lniLaUon 
I 

caused by Argulus foUaceus Also. general deterioration in their condiUon as reduced plgmenta-

Uon. these nearly agreed with Richards (1977): Al-Hamdanne and Taee (1995); Lester and 

RoUbal (IQ91S) and Aleundrlno et at .. (2000) . 
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Argul1ds InfestaUons cause the skJn lrritaUon manifested by nickIng or Iht' fins (Richards 

1977and Bauer 1991). This Is often accompanied by Increased mucus producUon over the skin 

surface and the appearance of small haemorrhages (Richards, 19771- In thi s study. abnorm<ll 

sw:Immlng. rubbing themselves agaJnst the wan of tank and lack of a ppeute were observed In 

diseased mullet fish. The skin and Ons have numerous brownish grey points and hemorrhagic 

areas. 

ArguUds Lnfecting the skin of nsh induce severe local damage to tile integument. Damage Is 

caused by the piercing proboscis stylet whIch enters deep Into the skJn's dennaJ layer and se­

cretes lytic and toxic substances ~sulting In acute haemorrhaglc. Innamed wounds. Attachment 

to and crawllng on the skin also causes Irritation and abrasions leading first to proliferaUon and 

later to desquamation and erosion of the epithelium. (Kabata. 1970, 1985; Paperna & Zwerncr. 

19(6). This behavtour explalns the clLnlcalslgns found by the present study. 

The total prevalence of Argulosls In MugU cephalus was recorded as 20% in Dal<ahlla prov­

ince, Several authors Manahar and Omprakasam (1992) recorded the infes taUon of Argulus 

species as 12 % In Labeo rohHa and 2% In Catla caUa 'md OztW'k (2002) who !dentifled Argu­

Ius foUaceus on the gills orllnch fish with prevalence or '1.5%. 

Regarding the prevalence of such crustacC':m parasites In relaUon to loca llUes. the result rl ' · 

vea1ed that, the highest level of InfestaUon was In Dakahlla prOvince (20%) . While there was no 

Argulus sp , Isolated from Kafer EI-5hieh. This may be attributed to the hygienic status of the 

fish fanns and the high expertence in fish culture In Kafr EI-Shlekh provtnce. 

Regarding the seasonal prevalence of Argulus sp. In MugU cephal us It was hJghly prevaUed In 

Summer (20 %) followed by Spring (12 %). These results nearly agree with OztW'k (2002) . 

Concemlng the hJs topathologtcal vlew,the skIn of MugU cephalus lnfes ted with Argulus app. 

showed lesions confined to epidermis and were represented as inhJlraUon with macrophages 

lymphocytes and few eosinophUs with hyperplasia and hydropiC degeneration of epldennal epl­

thelial cells and fibroblastic proliferation. These results are In agreement willi that obtained by 

Al-Ramdaoofl and Taee (1995) • Lester and Roubals 1995) and Oprean and Vulpe (2002) 

who described the hlstopathoioglca1 lesions of ulcerative dennaUUs. haemorrhaglc-necrotic der­

matitis, suppurative dermatitis and hyperplastic dennaUtis ' 
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ArguUds InfestaUons cause the skJn 1rr1t..aUon manifested by nicking o( Iht' 11l1s (RJcharrls 

1977and Bauer 1991). This Is often accompanied by Increased mucus producUon over the skin 

8urface and the appearance of small haemorrhages (RJchards. 19771- In lhls Sludy. abnorrno.l 

swlmmlng. rubbing themselves against the wall oC lank and Jack of appelile were observed In 

diseased mullet fish. The skin and fins have numerous brownish grey points and hemorrhagic 

areas. 

ArguUds Lnfecting the akin of fish induce severe local damage to tile integumenl. Damage Is 

caused by the piercing proboscls stylet which enters deep into the skin's dermal layer and se­

cretes lytle and toxic substances resulUng in acute haemorrhaglc. Inflamed wounds. Attachment 

to and crawllng on the skin also causes Imtation and abrasions leading first to proUferaUon and 

latlr to desquamaUon and erosion of the epithelium. (Kabata. 1970, 1985; Paperna &: Zwerner. 

19(6). This behaviour explalns the cUnlcal signs found by the present study. 

The total prevalence of Argulosls In MugU cephalus was recorded as 20% In Dakal11la prov­

ince. Several authors Manahar and Omprakasam (1992) recorded the InfestaUon of Argulus 

species as 12 % In Labeo rohita and 2% In Catla caUa ::md Ozturk (2002) who IdenUfled Argu­

Ius foUaceus on the glUs orTlneh fish wiLh prevalence o( 1J .5%. 

Regarding the prevalence or such crustac(';)n parasites In reJaUon Lo locallUes. the result rl" 

vealed that. the highest level of InfeslaUon was In Dakahlla province (200Al). While there was no 

Argulus sp. Isolated from Kafer El-Shleh. This may be altributed to the hygienic status of the 

fish fann8 and llie high expertence In fish culture In Kafr El-Shlekh prOvince. 

Regarding the seasonal prevalence of Argulus sp. In Mugll cephalus It was hJghJy preVailed In 

Summer (20 %) foUowed by Spring (12 %). These results nearly agree with Ozturk (2002) . 

Concerning the histopathologlcal view.the skin of MugU cephalus infested with Argulus spp. 

showed lesions confined to epldennls and were represented as tnhJlraUon with macrophages 

lymphocytes and few eostnophUs with hyperplasia and hydropic degeneraUon of epidermal epl­

thel1al cel.Is and fibroblasUc proUferaUon. These results are in agreement with that obtained by 

A1-BamdaDne and TRee (1995) • Lester and Rouba1s 1995) and Oprean and VuJpe (2002) 

who described the hlstopalliologlca1 lesions of ulceraUve dermatitis. haemorrhagic-necrouc der­

matitis, suppuraUve dermatiUs and hYJ)erplasUc dennaUUs . 
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Table (1) Prevalence and intensity of ArgulusJoliaceus in the examined Mcephalus 

% of 
No. of No. of 

Location parasitic Intensity 
examined fish infested fish 

infestation 

Dakahlia province 40 8 20% 1-3 

Kafr EI-Sheikh province 60 0 0.00% 0 

, 

Table (2) Seasonal prevalence of ArgullisJoliaceus in M.cephalus. 

Season 
Number of examined fish No. of infested 

% 
M. cepltalliS fish 

Spring 2S 3 12 

Summer 25 5 20 

Autumn 2S 0 0 

Winter 25 0 0 

Total 100 8 8 
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Table (1) Prevalence and intensity of A rgulus foliaceus in the examined M.cepltalus 

No. of No. of 
% of 

Location parasitic Intensity 
examined fish infcsted fish 

infestation 

Dakahlia province , 40 8 20% 1-3 

Kafr EI-Sheikh province 60 0 0.00% 0 

, '. 

Table (2) Seasonal prevalcnce of Arguilisfoliaceus in M.cephalus . 

Number of examined fish No. of infested 
Season 0/0 

M. cep/wlus fish 

Spring 2S 3 12 

Summer 2S 5 20 

Autumn 2S 0 0 

Winter 2S 0 0 

Total 100 8 8 
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Plate(l) (A-a ·C) Photogr'lph showing M. cephalus attaked by A. follaccus on the base of nn nnd 

under tile gill cover. 

ID·E) Argulus fol1acell s (Ven lral ~urracl; ) . 

(F) Argulus foliaccus (Dorsa l surraceJ 

(G.H) skin of Mugil ccphalus Infes ted with Argulus foliaceus .showing ul (;(!ra­

Uon. hyd ropic d cgcneraUon of cpldennal epIthelIum cells and severe Inll1 · 

traUon of epldennls hy macrophages and lymphocytes. H&G. 
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Plate(l) tA·B·CI Pl1olograph showing M. cepha)us attaked by A. follaccus on the base of (\('1 LlI1d 

under the gill cover. 

(D-EJ Argulus fol1aceus (Venlral sudace) . 

(F) Argulus foHaccus (Dorsal surface) , 

(G,H) skin of Mugll ccphalus Infesled with Argulus foll<Jceus .showillg ulcera­

Uon. hydropic dcgcneraUon of eplde[lnal cpllh~lIum cells and severe inJll· 

IraUon of epldennls hy macrophages and lymphocytes. H&~. 
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