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Rcsults of studics of hclminthofauna t'rom thc mid-Dalmatian a rea in lhc 1982-1989 period are 
pn:scnl<:d. A lola! of 34 cndohclminth spccies wcrc rccordcd: 16 Trcmatoda'Digcnca , 5 Cestoda , 
11 Ncmatoda (some dctcrmincd only up lo thc Icvcl of gcnus) and 2 Acanthoccphala. Sevcral new 
spccics wcrc cstablishcd for lhc stu<ly an:a an<l thc Adrialic, as wcll as lhe new hosts of many 
cndohelminlh spccics. A lota! of 97 cndohclminth spccics havc becn cslablishcd by the earlier 
sludics in lhis a rca (sincc 1938) : 62 Trcmatoda Digcnca, 7 Ccstoda, 23 Ncmatoda (some 
<lctcrminc<l only up lo thc lcvcl of gcnus), 5 Acanthoccphala. Trcmatoda Monogenea have not 
bccn studicd. 

INTRODUCTION 

This review of endohelminths of fishes from the mid-Dalmatian area was made on 
the basis of the results of our ex tensive research in the 1982-1989 period. Some results 
of this research have already been published (H r i s t o v s k i and J a r d a s , 1982; 
J a r da s and H r i sto v s k i , 1985) or are under preparation. This review is 
intended to give a summary of the results of realized studies of fish helminthofauna in 
the mid-Dalmatian area in the mentioned period, to present some general observations 
in this respect and to stress the need of future investigations. 

Some earlier authors studied the endohelminth fauna of fish from this area, as well. 
They were mainly strangers. So J a n i s z e w s k a ( 1949) reported the results of 
studies of nematodes of some fishes from the area of Split , and later (J a n i s z e w s 
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k a , 1953) those of digeneous trematodes in fishes from the same area and probably 
from the same material (collected in 1938). This authoress gave the list of found 
helminths, their hosts and descriptions of some less known species along with the report 
of the new species for the Adriatic and European seas. Further on, helminths were 
studied in the same area by Se y in 1966, the results being published in several papers 
(Se y , 1968, 1970, 1970a, 1970b). The first three papers present a list of recorded 
endohelminths (Trematoda, 1968; Trematoda and Cestoda, 1970, and Nematoda and 
Acanthocephala, 1970a), their hosts and descriptions of some species. The fourth paper 
(1970b) reports on the new genus and species for the science (Collarina triglae). The 
same author also recorded a number of species of Trematoda, Cestoda and Nematoda 
new for the Adriatic. 

STUDY AREA 

Fish for studies of helminthofauna were caught from the channels of the middle 
Adriatic, that is mid-Dalmatian channels, Split Channel, Brač Channel, Hvar Channel, 
Korčula Channel and Neretva Channel as well as from the Bay of mali Ston and close 
to the Vis Island (Fig. 1). 

~ 11, ..... 
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f'ii; . I. Study a rea 

MATERIAL 

A total of 71 fish species were analyzed (466 specimens); 60 species (432 specimens) 
of the class Osteichthyes and 11 species (34 specimens) of the class Selachii 
(Chondrichthyes). The sample contained mainly the benthic and benthopelagic species 
of the continental shelf, characteristic of smooth trawling grounds and coastal areas. 

The review of analyzed fish species, their presence in the material, length ranges and 
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stu<ly <lynamics was given in Table I . 

RESULTS 

673 

The cm<lohdminths were recorcle<l in 55 (77.5%) anctlyze<l fish species . Tremcttocl ct 
Digenect were foun<l in 19 (26 .8%) , Cestoda in 9 (12.7%), Nenrnto<la in 42 (59.2%) an<l 
Acanthocephala in 2 fish species (2.8%) . A lota! of 34 en<lohdminth species were 
recor<lecl: 16 Tremato<la Digenea . 5 Cesto<la, 11 Nematoclct (some were <leterminecl up 
to the levd of genus) an<l 2 Acanthocc:phala (Tahle 2). 

Trematocla: 

Trematocla were foun<l in a large numher of fish species. However, some species 
were foun<l in a smgle or at maximum several hosts such as Helicol/letra fasciata, 
A11isocoeliw11 capitellatum, Mo11orchi.1· 111011orchis (Table 2) . Five species were for the 
first time recor<lecl from this area (Aca11thochas111us i11en11e, He111iurus co111111u11is, 
Lecithaster co11.fi1sus, Sterrhuru.,· 11111srnlu.1·, Li111011iu111 ,·ihex) of which Li11to11ium vihex 
was new for the A<lricttic . New hosts were eslcthlishe<l for some Trematoda from the 
m1d-Dalmatian area. 

Cesto<la: 

Cesto<la were foun<l mainly in cartilaginous fishes. Only Aca11thobothriu111 floridensis 
was found in a lctrger numher of hosts (Table 2) . The species Calliohothriu111 filicolle 
1s new for the A<lriatic . New hosts were establishecl for some species from the stu<ly 
area. 

Nematodct: 

Nemato<la are the most frequent fish pctrasites even though thc:ir numher of spc:cies 
is snrnller than in some other hdminth groups. They were particularly frequently foun<l 
in the species of genus Hysterothylaci11111 . The species H. fnhri was recorclecl from 23 
fis h species, an<l H. ad1111rn111 from 5 species , or both species from a total of 25 species . 

Apart from these two species, only the larvae of Ani.rnkis an<l Collfmcaecum clavarum 

(Table 2) were rather frequent. Two spec ićs werć for the first time recor<lecl from the 
mi<l<lle Dalmatia (A11i.rnki.1· si111plex, Echi110Cl'p!wlus u11ci11aru.,·) an<l new hosts were 
estahlishe<l for almost ali the species from this area. 

Acanthocephala: 
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Of Acanthocephala two species were recon.b.l, both in two species of cartilaginous 
fishes (Table 2) . 

* * * 

Taking into account ali earlier puhlished results for the mid-Dalmatian area, a lota! 
of97 endohelminth species bave been recorded. Some (Nematoda) were <letermine<l only 
up to the level of genus. A total of 62 Tremato<la Digenea species were established, 7 
Cesto<la, 23 Nemato<la (6 were determined up to the level of genus) and 5 
Acanthocephala. 

Trematoda Monogenea have not yet heen stu<lied in this area. 
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KRATKI SADRŽAJ 

Iznose se rezultati helmintoloških istraživanja na podru~ju srednje Dalmacije u 
periodu 1982-1989. Ustanovljene su 34 vrste endohelminata Trematoda Digenea 16 
vrsta, Cestoda 5 vrsta, Nematoda 11 vrsta (neke određene samo do roda) i 
Acanthocephala 2 vrste. Ustanovljeno je nekoliko novih vrsta za istraživano područje 
i Jadran , te novi domaćini mnogih vrsta endohelminata . U dosaJašnjim helmintološkim 
istraživanjima na tom području (oJ 1938) ustanovljeno je 97 vrsta endohelminata : 
Trematoda Digenea 62 vrste, Cestoda 7 vrsta , Nematoda 23 vrste (neke određene samo 
do roda), Acanthocephala5vrsta . Trematoda Monogenea nisu istraživani . 
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T IH.: numbcr of 

analyzcd spccimrns 

1982 1983 1989 

I 
A11/onogud11s 111 egulokync1don 2 

Argenlina .1ph,.,-ue1w 6 4 
A m ug lo.ws luterna 6 
8/ennius oce l/aris 2 

Boups hoops 3 
Buglossidiu111 {111 e11111 3 

Calfio 11_y111us 111 acufa111s 10 2 

Cepola ruhescens 8 3 
Chro111is chromis 1 3 

Ci1/wrus ling1w1ula 8 10 10 
C'ungn co11ger I 

Coris j11/i.1· I 
Da.,Yal is pasti11ucu 2 

Dentex denlex 2 

Denl~x gihusus 14 
Diplodus w111ularis 6 I 2 

Di11lod11s p11nta::.::.o I 2 

Dit>lodu.,· 1·11/guri.1 6 H 
,., 
-

Engumlis e11crasicolu.1· I 
Gohiu., cohitis I 
Gohius niger 2 

Lahrus lllt'rula 2 4 
Lepido11us et111du111s I 

Lt'.,11e11rigc1hi11s .fi-iesii H 
Lithug11u1hus 111o r111_,·r11s 2 

l.ophius lmdegassa 2 
L(lphius pi.ffalurius 3 

Mrluccius 111er/11ccius s 10 
Mia(lc/,irus ,·uriegutus H 

Mnnochirus hi.,pidus 2 I 
Mul/11s harhatus 8 s 

M11/lus .rnn1111/etus I 2 2 

ivlllstelus aslerias 3 
Mus1e/11s 11111slt'l11s I 
!vfr liuhatis w1uila 2 
Pagellus acame 3 I 

Pagellus ,,,-y1hri1111s -' 
Parahll'1111i11s gatlorug i11 l' 3 I 

P/11·_,·nu1-/w111IJ1cs l"<'gi 11s I 
Rriia darnta 2 

Raia 111irail'I/Cs -' 
Sardina pilc/1cm /11s 2 .., 

-
Smpu salpa 3 

Scial'11a 11111hra 8 5 
Su,111her .1-cu111hncs J 
Scu1ptlt'IICI nula/a 7 5 
Sco1pt11' na p (l r cus 35 I 10 

Lrngth rangc 
(cm) 

T otal 

I 24.5 
2 I 1.0- 13 .5 

10 14.0-18.0 
6 8.0- 14.0 

2 15 .5 
3 17.5-24.0 

3 11 .0-12 .0 
12 8.5- 10.0 

11 25 0-38 O 
4 I O 5- 12.5 

28 8.5- 19 .5 
I 57.0 
I 20 .5 

2 49.0-58 .0 
2 69 .0-72 .0 
14 11 .0 -16.5 
9 9 .3- 16.5 
3 16 0- 18 .0 
16 15 .0-23.0 
I 12.0 

I 12 .9 

2 12.0-1 4 .0 
6 19 .5-30 .5 
I 54 .5 
8 6 .5-7.5 
.., 

32 .5-33 .0 -
2 22 .5-24 .5 

3 13 .5-24 .5 
15 22 .5-34 .5 
8 11.5- 15 .5 

3 10.0- 13.5 
13 14.5-20.0 

5 16 0-26 .5 

3 77 .0- 125.0 

I 130.0 
2 65 .0-80 .0 
4 13 0- 18 O 
4 18 0-23 5 

4 18 .5-20 .5 
I 9 .0 
2 580-750 
4 30 0-33 5 

4 I 5 .5- I 6.5 

3 23 0-27 5 

13 190-425 

J 30.0-33.0 

12 12.5-17 .0 
46 14.0-20.5 



Tahk I . c·nntinu<.:d 

Scorpacna scrnla 
Scy liorhinus canicula 
Sc.:yliorhinus st..:llaris 

Scrranus hc:patus 
Scrranus scriba 
Snlca vulgaris 
Sparus aurata 

Spic.:ara lkxuosa 
Spic.:ara mac:na 

Spond y liosoma canlharus 
Squalus acanthias 
Squalus hlainvillci 

Symplmdus mc:dit<.:rrancus 
Symphndus nc.:cllalus 

Symplwdus tync.:a 
Tnrpc:dn marnl<lrala 

Tral'l1i1111s drac.:n 
Trac.:hurus mcdill.:rrancus 

Trac.:hurus tral'l111rus 
Triglnpurus lasto vi1.a 
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21 I 
4 

2 
8 
2 3 4 

4 
I 
8 3 2 
I 2 

3 
4 

5 

3 
I I 

13 I I 
2 2 I 

I I 
7 9 

I 
4 

Trisnptcrus minutus capclanus 6 
U ranosc.:opus sc.:ahcr I:' 3 5 

Zcus l:1hcr 2 2 4 

677 

,,,., 
I 6 .0-35 .5 --

4 37.5-41 .0 

2 57 .0-71 .0 

8 8.0-9 .5 

9 12 0- 19 5 
4 30.5-34 .5 

I 39 .0 

13 14.0- 18.0 

3 17.5-21.0 

3 15 0- 15 .5 

4 

5 38 0-52 .0 
3 10.0- 14.5 

2 9.0-10.5 

15 I 8.0-3 I.O 

5 I 8 .0-39 .5 

2 20 .0-21 .5 
16 10.0-26 .0 

I 24 .0 

4 I 5 .5-21.0 

6 17.0-22 .0 

20 12 .5-:'9 .0 

8 I 1.0-41 .O 
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Table :?. . List or f"ound ~ndohclminths anti thcir hosts in thc rnid -Dalmal ian a rea ( 198:?. - I 989) 

TREMATODA DIGENEA: 
Anisocladi11111 .falla,· 

Anisococliw11 capirellatum 

Aphal/11s 111hari11111 

Haploclad11s l_l'f'ic11s 

lielico111t'lru fasciata 

**Hemiun,s co111111 1111is 

**lecithaster cm~(t,sus 
Lepidopedon e/ongaw111 

**Lintrmi11111 vi/Jcx 

Lt11110.wn11a 11·arch 

1',,fonorchis monorchis 

Opechnna hacillaris 

011ec.·oc.·I, ii,/ es ./it J'C(t / 11., 

Podocotyle 010111011 

Stepl1,11 1ost(111111111 cc.·stic.:i/l11s 

+•.)·1e1·,l1111·11s 11111s(·11/11s 

CESTODA: 

+ + Acan1hoho1hri11111 ./101idt.:11sis 

Bothrit1ceplwlus andresii 
801hri,1cepha/11s scrllpii 

(** )Ca//iohorhri11111 jilico/11: 

c.·teistt1hr!lhri11111 crassiceps 

NEMATODA 

Anisa/.:.is si111p/r\ 

Anisa/.:.is sp. { larva~) 

Cm11racaccum cla,,m11111 (larva-.!) 

Cm11racaecrn11 :,;p. ( ]arval.! ) 

Uranoscopus scaher 

M11/lm s11111111/ei11s 

Uranoscopus scaber 
Dente.r cle11 re.r 

Cepola r11hesce11s 

Sco1paena 110/ata 

+ Scorpaena porcus 

Serranus sc,iba 
Pagellus el}'thri1111s 

.\'crm1he1· sco111 /n·11s 

*Spicara maena 

B11glossidi11111 lute11111 

Nficrochirus wtriegatus 

Diplod11s 1·11/garis 

Pa,·a/)/e1111i11s gaIt<J1·11gi,1l· 

Scomher s(·omhrus 

+ St:1Tanus hepa!us 
+(;ohius niger 

+ Lcs11c.·111 ·ig1 ,/,i I1s .friesi; 

Lriphi11s pis<.·a101·i11s 

.\\11111hod11.11i11ca 

M11s1elt1s asterias 

Myliohatis a411ila 

Rt(fa c/arnta 

Sc_,·lir,,·J,i1111s srella,·is 

Citlwrns /i11g11a111/a 

"'An1t1g/rJss11s lt1/e1·11a 

*M11st,: l11s 11111s1cl11s 

S411a/11s acw11l1ias 

!vl<.•r/11ct·i11s llltTluccius 

Trm ·h11n1s 111 edi1c1n111e11s 

"'Ca//iony11ws macu/aru.,· 

"'Cepola r11he,1.:cc11s 

+Serra1111s hepat11s 

Traclwrus 111editt'l'Un1e11s 

+Trig/oporus /asltn:i:a 

+Lophius hude.~assa 

Lr1phi11s pis(·atr11·i11s 

M11//11s harha111s 

*Mullus s11111111/e1t1s 

*Pogdlus acr111It' 

•scitll'll(l 11111/JJ'(/ 

+R,~ja 111irale111s 
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Table 1. continurd 

c.·uc,d/w111s l,n1gicollis 

C11c11/lu1111s sp. (la1'-'H\!) 

Echi1uicep/rolus uncinotus 

Hys1er01hy laciw11 ad1111c11111 (/an·ae) 

Hys1em1hylaci11111 fobri (larvac) 

Proleprus oh1u.,·11s 

Rapl,idascuris sp. (larva.::) 

ACANTHOCEPHALUS: 

Ac·a,11/111c.·epl1,1/r,illl.'s i11c1·,1sst111,., 

,·lcw1thr,ceplwloides propi11qt11{s 

* Nl.!\V hns\ ~ li.H li11.! a rea of' middk Adriali1,,.· 

Mu/111.1· harha111s 

M11ll11s s11111111/e111s 

*Diplodus vulgaris 

•Coris )11/is 

""Sciacna umhra 

"'Dt1syatis pas1i11a<.·a 

•Mylioha1is a,111ila 

•Ci1harns li11g11a11da 

Diplti,/11s a111111/a1·is 

Diplod11s \'/1/garis 

*Scorpaena porcus 
Zt11s.J<1hn 

*Anronogudus mcgaloJ...J·1u>dom 

"'A1·gc111i11a sphyraenu 
"'A1·11ng/,,ss11s l,11,,,·,,a 

*811glossidiw11 hill' 11111 

*Chron,is chrnmi.,· 
Cirharu:;,,- linglfmula 

Conger congt:'J" 

*De11tt.:.r de111ex 

*Diplodus annulari., 

*Lepidopus carula111s 

*1\,/c1·/11ct·i11s 11/t:l'lllt"CillS 

*Phrynorhomh11s u -·g i11s 

*Scim:110 11111hra 

*Sc01pm:11a pon·11s 

"'Sc01pae11u scnfa 

.)·en·anus StTiha 

•.\,,icarn .flc.rnosa 

Spicara 111ae11a 

*Symphodus meditt:rraneus 

*.))·mphodus tinca 

Trad1i1111s draco 
Tracl11trus tnu:lw ,us 

Uranoscorms scahcr 

.)'cylio1-hi1111s n111ic11/o 

*Dente.r gihhosus 

So/ea v11/garis 

•sq11a/11s hlai11vilfri 

*M11s1c/11s asrerias 

** Nl.!w l.!nduhclmin!h sp~i..:ics ror lhl.! middll! Adriatii..: tir fur lhc Adriatii..: (** ) 

679 
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Table 3 . Lisl o f hosls aml iheir paras i1e s in 1h e 111id - Dal111a1ian a rea ( I 9X2 - I 9X9) 

Hosl 

A11I011<igad11s 1111'gai<iky11/Jd1,11 

Argl'nlina sph1Ta1'11a 

A m /Jg los.rns laI,,,-11a 

811gl/Jssidi11111 l11I e11111 

Calli /J ll_\ 'IIIIIS 111ac11/aI11s 

Cepola r11b 1'sc e11s 

Chr/J111is chro111is 

Citlwrus li11g 11aI11/a 

Conger co11ier 

C/Jris j11/is 

Dasw11is paslinaca 

De11Ie.r dt'nll'x 

Denlex iibbo.1·11.1· 

Diplod11s a111111/aris 

Dipl/Jd11s 1·11/garis 

Gobi11s nige r 

L ep idopus ca11daI11.1 

Le.rne11rigobi11.1· friesii 

L/Jphius h11cfrgassa 

Lophius pisrnto rius 

Mer /11cci11s 111 er /11cci11s 

Microchirus 1·ariegaI11s 

M11l/11s barhatus 

M11ll11.1· .rnn11 11l/,-111s 

M11.1ul/11s a.,taias 

M11ste/11s 11111sIe/11s 

Parasih.: 

Hy.,·I,,,-0Ihrlaci11111 .fi1hri (!a r v a..: ) 

H\'.1·Ierothrlaci11111 .fi1hri ( larva.:) 

Hrstt'l"oth_\'lac i11111 .Ji1bri ( la r va ..:) 

Bothri/Jceplw/11s sc/Jrpii 

H\'st,,,-0I/n·lac i11111 ji ,hri (la r va.:) 

Li11I011i111111·ih,-x 

A nisakis sp. (larva.:) 

Ani.rnkis sp . (larva.:) 

Haploclw/11s Iypic11s 

Hrsteroth\'lac i11111 ji,hri ( larva..:) 

H_,·sI,,,-0Ih_\'lac i11111 ad1111c 11111 (larva.:) 

H rsteroth, ·lac i1111!fi1 hri (larva.:) 

811thriocrpha/11s a111/1·l'si 

H_,·s/e rothy/oc i11111 ji1hri (larvat.:) 

C11rnlla1111s sp . (larvat.:) 

Ec/1i111icep/l(J /11s 1111 c i11at11s 

Aca11th /Jclw.1·11111s i11l!1m e 

H_,·steruthylaci11111 .Ji1hri (larva.:) 

Raphidascaris sp. (larva.:) 

H_, ·sterothrlaciw11 ad1111c11111 ( larvat.: ) 

Hy.1Ierothrlaciw11 fa hri ( la rva.: ) 

Hysterothrlaci11111 ad1111c11111 (larva.:) 

M/Jnorchis nwnorchis 

Podoc/Jf\'/1' a/0111I//1 

Hrslt'r /Jlhylac i11111 fahri (larvat.:) 

P/JdocoI_,·le a/011w 11 

Co11tracal'C 11111 cla, •a //1111 (larvac) 

Co11Iracan11111 c/a\'(/ 1/1111 (larvac) 

Steplw11osI011111111 cestici l/11s 

C leist /Jh/J thri11111 crass ict>p.1· 

Hysterothrlac i11111 fahri ( larva .:) 

Lo1110.1·0111a ,vardi 

Cu111racaec11111 cla \'(// 11111 (larva..:) 

C 11c11/la1111s long iw lli.,· 

A 11isocot> li11111 copiIel/aI11111 (larvac) 

Ac11111h1,bothriw11.fl<1ride11sis 

Aca111huceplwll/Jides propi11q1111.,· 

8/Jthrioceplw/11s scorpii 



Table 3 . continucd 

Myliohati.1· aq11ila 

Pagel111.1· acame 

Pagcllus crythrinus 

Parabknnius galloruginc 
Phrynorhornbus regius 

Raja clavata 

Raja 111iralet11.1· 

Sciaena 11111hra 

Sco111ber sco111br11s 

Scorpaena 110/c//a 

Scorpaena porc11.I· 

Scorpaena seru.Ji, 

Scyfiorhi1111.1· canirnla 

Scyliorhi1111.1 stellari.,· 

Sl!/'/'(//1/1.\' !11.'pOl/l.\' 

Serr111111.1· scriba 

So/ea 1·11/gari.,· 

Spicarn .fle.\'llo.rn 

Spicara 111ae11a 

Sq11a/11.,· acanthias 

Sq11a/11s hlai111·illei 

s_,,111phcll fll.\' 111 edilel'/'{l/lt'/I.\' 

Sy111p/u,,/11s 1i11ca 

Trachi1111.1· draco 

Trach11r11.1· 111editerrn11e11s 

Trac/111rn.,· trach11ms 

Trig fopom.,· lastm·i:a 

Urc111oscop11s scaber 

N. Hristovski & I. Janlas 

Endohdminths ol' Adriatic (ish~s 

Aca11I/wborhri11111 jloride11.1·is 

Ec/1inoceplw/11.1· 1111ci11aI11s 

Comracaec11111 cfal'a/11111 (larvac) 

Hcmiurus communis 

Monorchis monorchis 
Hysterothylaci11111 fabri (larvac) 

Aca11I/whoIhri11m Jloridensis 

Co11Iracaec11111 .1p. (larvac) 

Contracaec11111 clal'{J/11111 (larvac) 

Contracaec11111 sp. (larvac) 

Hvsterothylaci11111 /ahri(larvac) 

Lecirhaster conf11.1·11s 

Opeclwna bac:illaris 

Hefico111etra fascialll 

He/ico111elra fasciara 

H1·s1erothvlaci11111 ad1111c111n (larvac) 

H_1·sreroIhylaci11111 fahri (larvac) 

Hr.\'lerothylaci11111 fahri (]a rvac) 

Prolepl11s opr11s11.I· 

Aca11IJu1/u1Ihri11111 .floridensi.1· 

Anisakis sp. (larvac) 

Opecoeloides ji1rcaI11s 

Helico111etra fasciara 

Hy.1·Ierntln-faci11111 fabri (larvac) 

Raphidascari.1· sp . (larvac) 

Hysrerothylaci11111 fahri (larvac) 

H_rsIerothylaci11111 Jabri (larvac) 

Lepidopedo11 elo11gat11111 

Calliohothri11111 .filicolle 

Acanlhocepha/loides i11uass11I11s 

Hysterothylaci11111 fahri (larvac) 

Hys1erothyfac11i111 .fhhri (larvac) 

Sterr/111r11s lll/1.\'Cllfll.\' 

J-l_\'sterothyfaci11111 fahri (larvac) 

A11i.rnki.1· si111plex 

Anisaki.1· sp. (larvac) 

Hy.11emlh\'laci11111.fc1hri (larvac) 

Anisakis sp. (larvac) 

A11i.wcla,li11111 jc11l(LY 

A11i.1·ocot'!i11111 capitella/11111 

Hy.,·terotl,_\'lac i11111 fahri (larvac) 

Hysrerothylac i11111 jr,hri (larvac) 
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