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ABSTRACT: The present  paper  presents a collection and synthesis of d~ta found in numerous 
publications on Adriatic Sea nematofauna,  as well as unpubl ished  data ment ioned in annotations.  
For this purpose, a chronological order ol investigations and a general  survey of the species that 
occurred in the Adriatic Sea are given. In all, 281 free-living nematode species comprised in 133 
genera  and 34 families were discerned and listed in a taxonomic review, according to their spatial 
distribution. In special cases, descriptions at habitat  features were noted. The position of species 
character ized by high population densities, their importance, and contribution to the faunistic 
composition of certain parts of the Adriatic were also discussed. The summary of the results of pre- 
vailing research on free-living marine nematodes  serw.~s ds a tool for making distinctions concern- 
ing the research level and state of nemdtofaun~ knowledge in different parts of the Adriatic Sea. 
Northern Adriatic nemato{auna has been consi(terably more intensively inw.~stigated than that of 
the Central and South Adriatic. 

I N T R O D U C T I O N  

S u m m a r i z i n g  the  r e su l t s  of n e m a t o f o u n a  i n v e s t i g a t i o n s  (Duja rd in ,  1845; Ber l in ,  

1853; S c h n e i d e r ,  1866; G r u b e ,  1861; Daday,  1901; Mico le tzky ,  1922-1924)  p e r f o r m e d  in 

t he  M e d i t e r r a n e a n  by  the  m i d d l e  of th is  cen tury ,  A l l g e n  (1942) a n d  S c h u u r m a n s -  

S t e k h o v e n  (1950) l i s t ed  65 n e m a t o d e  s p e c i e s  n o t e d  in d i f f e r en t  pa r t s  of t he  Adr i a t i c  

Sea .  Mos t  of t he  t axa  w e r e  o b s e r v e d  in t he  N o r t h  Adr i a t i c  (Trieste,  Rovinj ,  Ri jeka,  

K v a r n e r  a rea) ,  a n d  on ly  few, i.e. 14 spec i e s ,  w e r e  f o u n d  in t he  S o u t h  A d r i a t i c  s e d i m e n t s  

(Bay of Boka  Koto r ska ,  D u b r o v n i k ,  Ml j e t  I s land ,  O m b l a  Bay).  

S e v e r a l  l a t e r  s t u d i e s  of p h y t a l  h a b i t a t s  in t he  s e n s e  of R e m a n e  (Wieser ,  1960; Ott,  

1967; Z a v o d n i k ,  1974), f aun i s t i c  i n v e s t i g a t i o n s  in t h e  Bay of P i r an  (Mat ja~ie  & Stirn,  

1975), o c c a s i o n a l  s t u d i e s  of n e m a t o f a u n a  in t h e  S o u t h e r n  Adr i a t i c  ( S e r g e e v a ,  1981), 

e c o l o g i c a l  s u r v e y  of m e i o f a u n a  c o m m u n i t i e s  in S a c c a  di S c a r d o v a r i  - t he  Po Del ta  (Cec-  

che re l l i  & Cev ida l l i ,  1981) - p r e c e d e d  t h e  r e c e n t  m o r e  i n t e n s i v e  r e s e a r c h .  

At  t he  b e g i n n i n g  of the  e igh t i e s ,  b i o g e o g r a p h i c a l  a n d  eco log i ca l  r e s e a r c h  in me io -  

a n d  n e m a t o f a u n a  w as  i n t r o d u c e d  at t he  C e n t e r  for M a r i n e  R e s e a r c h  a t  Rovinj .  S i n c e  

t h e n ,  i n v e s t i g a t i o n s  h a v e  b e e n  p e r f o r m e d  wi th  d i f f e r i n g  i n t e n s i t y  a n d  f r e q u e n c y  a t  35 

�9 Addressee fur all correspondence.  

�9 Biologische Anstalt  Helgoland, t-tamburg 
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Fig. 1. Spdtidl distribution ol North Adridtic regions, covered by quantitative nematotauna inves- 
tigations: 1. Bdkar Bay, 2. Ra.ga Bdy, 3. Rovinj area, 4. Lim Channel, 5. Nlirna Estuary, 6. Venice 
Lagoon, 7. Olfshore drea (stations along the Rovinl-PO River mouth transect and Poree-Venezia 

transect characterized by �9 silt, �9 silty-sand, and O sandy-silt sediment type) 

stations within seven North Adriatic areas (Figs 1 and 2): the Rovinj area, Lim Channel ,  
offshore area (the Rovinj-Po River Mouth and Pore~-Venezian transects), Rata Bay, 
Bakar Bay, the Mirna Estuary, and Venice Lagoon (Vidakovi~, 1983, 1984a, 1984b, 
1987, 1988; Vidakovid & Zavodnik, 1984; Travizi & Vidakovic, 1994; Travizi, 1996). In 
the Central  Adriatic, first investigations were performed in 1992 in the Makarska  Har- 
bour area (Travizi & Vidakovid, in press). Many results, especially those referring to 
faunistic composition, have, so far, remained unpubl ished.  Parasitic nematodes  were 
recently checked by H ristovski & Jardas (1983) and  Petter & Rad ujkovid (1986, 1989). 

Since the compilations of Allgen (1942) and Schuurmans-Stekhoven  (1950), the 
data on Adriatic sediment  and phytal free-living nematodes  increased significantly, but 
those publ ished at all appeared mainly in local journals  ignored by the broad scientific 
community, or lay forgotten in unpubl i shed  manuscripts,  lists, and notes. Consequently,  
it appeared  inevitable to collect existing data, with an aim to enable  and  promote 

further research. 



Nematofauna  in the Adriatic Sea: review and check-list  

i}iiiiill iiiii!i!iiiiiiiiiiiiiiiii}iiiiii)iiiii 
F)i:j}}))f)i::i).-:--~}ijfiiii(iiiiiiii: �9 )i)i ~ :i:E:E 

.., ii)))ili)iiiii)) 
1. BAKAR NAY 

 iiiii iiili! iiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

4. LIM CHANNEL 

505 

2. R A t A  BAY 

5. MIRNA ESTUARY 

I  i i'iiiiii!ii 
o R O~ iiii}iiiiiiiiil)i 

R O e  0 s :~:~:E:E:I:~:E:E:E: 

o ~ !::::r 
RO 8 :: : :  :::::::i: 

3. ROV|NJ AREA 

I i } ~ i i i i i i i i  ii} iili!i iiiiii!!i i}}i ~i!i} i } } ii} } }i}!}} 

6.VENICE LAGOON 

Fig. 2. Localization and sedimentological features of stations (m silt, �9 silty-sand, O sandy-silt, 
~ sand) in investigated areas of North Adriatic 

Earlier studies p resen ted  mainly qual i ta t ive data. Structure analyses  of nemato-  

fauna assemblages  enab led  the compilat ion of a prel iminary survey and brief account  
of the nematofauna  composit ion in recent ly  inves t iga ted  parts of the Adriatic Sea. Par- 
ticular regions recognized  as more or less separa ted  areas, i.e. mainly bays, were  

def ined as smaller  b iogeographica l  units. Within the f ramework of de tached  regions, 

differentiations in nematofauna  structure were  more or less establ ished under  consider-  

ation of the different types of sediment  at part icular  stations. These differentiations 
accord with those already presen ted  in the li terature. 

MATERIAL AND METHODS 

Results of previous research were  compi led  in the form of a faunistic check-l ist  
according to species occurrence,  geographica l  distribution, and - if avai lable  - accord- 

ing to habitat  features and role of abundant  species in regions studied. Taxonomic clas- 
sification follows Lorenzen (1981). The  gene ra  within families and species within gen-  

era are in a lphabet ical  order. Validity of scientific names was checked  according to the 
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"Bremerhaven  Checkl is t  of Aquat ic  Nema todes"  (Gerlach & Riemann, 1973, 1974) and 
recent  sys temat ic  l i terature.  Doubtful names  are marked  with an aster isk.  The  syn- 
onyms used in original  papers ,  supp l ied  by notes referr ing to a d e q u a t e  sources,  are 
l isted in the appendix .  Faunist ic  affinities be tween  inves t iga ted  regions were  calcu- 
la ted and expressed  according  to Serensen ' s  coefficient of similarity. The character is t ic  
habi ta ts  are  des igna ted  by symbols.  

RESULTS AND DISCUSSION 

More than 500 free-l iving nematode  spec ies  were  dis t inguished.  Only 281 species,  
comprised  in 133 gene ra  and 34 families, were  de te rmined  to species  level (Table 1). 

Cons ide rab le  differences in the number  of nematofauna  species  es tab l i shed  in dif- 
ferent  regions (Fig. 3) indica ted  pr imar i ly  unequa l ly  intensive and f requent  invest iga-  
tions, but  also dif ferences  in env i ronmenta l  conditions,  which influence spec ies  diver-  
sity. In the Kvarner  area,  Gulf of Trieste, and  Po Delta, free-living n e m a t o d e s  were  
noted only incidental ly  and occasional ly  in the frame of certain faunistic, ecological  
and  b iogeograph ica l  studies,  which results  in a low number  of identif ied taxa in these 
regions.  In the Bakar  Bay and Mirna Estuary, a fairly low number  of spec ies  were  noted 
desp i te  r epea ted  sampl ing  per formed seasonal ly  IMirna Estuary), or monthly  IBakar 
Bay) through the sp r ing - summer  period.  The  species  poverty in these regions  is most 
p robably  due to the grain size of the sediment ,  which is one of the main env i ronmenta l  
factors inf luencing species  richness, eveness ,  and  diversity. 

Fig. 3. Taxonomical composition of the Adriatic Sea nematofauna 
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Table  1. Check - l i s t  of Adriat ic  Sea  n e m a t o f a u n a .  I n v e s t i g a t e d  regions:  PO - Po Delta,  VE - Venice  
Lagoon,  OF - of fshore  a rea  (Rovinj-Po River m o u t h  t ransect ,  Pored-Venez ia  t ransect) ,  MI - Mirna  
Estuary,  LC - Lira C h a n n e l ,  RO - Rovinj area,  RA - Rage Bay, BB - Baker  Bay, GT  - Gulf  of Trieste,  
KA - Kvarne r  area,  MA - M a k a r s k a  h a r b o u r  area,  SA - Sou th  Adriatic,  UA - U n d e f i n e d  posit ions;  
hab i t a t  charac te r i s t i cs  (Ph - phytal ,  S - s and ,  Ss - sandy-s i l t ,  sS - s i l ty-sand,  s - silt, Eu - all 

t ype s  of s e d i m e n t )  

Fami ly  G e n u s  Spec ie s  (Area) H a b i t a t  

Subc lass i s :  E N O P L I A  
Ordo:  E N O P L I D A  
S u b o r d o :  E N O P L I N A  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Enopl idae  Enoplus 

T h o r d c o s t o m o -  Enoploides 
ps idae  

Epacan thion 
Mesaconthion 

Paramesa- 
cunthiun 

ThtlfocostoIDO 

Anoplostoma 
Crenopharynx 

At lap l0s lomdt ldde  
P h , m o d e r m d t i d d e  

tMicoletzkya 
Phanoderma 

A n t i c o m i d a e  Anlicoma 

I ronidae  Purironus 
Syringolaimus 

Thalossironus 
L e p t o s o m a t i d a e  Cylicolaimus 

Leptosomatum 
O x y s t o m i n i d a e  Halalaimus 

communis Bast ian,  1865 
maeoticus Filipjev, 1916 
meridionalis Steiner,  1921 
quadridentatus Berlin, 1853 
striotus Eberth ,  1863 
tridentatus Dujard in ,  1835 
brunetti Ger lach ,  1953 
italicus Steiner,  1921 
longispiculosus Vitiello, 1967 
buetschlii Southe rn ,  1914 
diplechma Sou the rn ,  1914 

hirsutum Warwick,  1970 
morel Warwick ,  1970 
lricuspis S t e k h o v e n ,  1950 
coronatum Eber th ,  1863 
steineri Micoletzky,  1922 
zoalae Marion,  1870 
viviporum Bastion,  1865 
mariotn Sou the rn ,  1914 
paralepturus S t e k h o v e n ,  1950 
magna Vitiello, 1970 
albidum Bast ian,  1865 
cocksi Bastion,  1865 
laticole Marion ,  1870 
tuherculotum Eber th ,  1863 
acuminate Eber th ,  1863 

eberthi Bast ian,  1865 
bicuspis Boucher ,  1971 
brevicuudalus /vlicoletzky, 1922 
filicaudatus Vitiello, 1970 
striaticuudatus De Man ,  I888 
britanicus De Man ,  1889 
magnus Villot, 1875 
elongatum Bast ian ,  1865 
alatus Timm,  1952 
delamorei Vitiello, 1970 
[ilicaudatus Allg~n,  1959 
gracilis De Man ,  1888 
lineatus Timm,  1961 
marri M a w s o n ,  1958 
relatus Ger lach ,  1967 

(RO) Ph 
(RO) Ph 
{RO, GT) 
IRO, GT, UA) 
IUA) 
(RO, GT) 
(OF] sS 
LUA) 
(VE) S 
(LC, RO, MA) 
(OF, VE, LK, RO, RA) 
Eu 
(RA) Ss 
IOF) 
iOF, SA) 
(RO) Ph 
(RO, GT) 
(RO, GT) 
(PO, VE) Eu 
(OF, RO) Ss 
(RO) Ss 
(OF, LC, RO) 
(LC, RO) 
(RO, GT, UA) 
(UAI 
(RO, UA) 
(OF, LC, RO, RA, GT, 
KA, MA) Eu 
(VE, RO) 
(OF, LC, RO, MA) Eu 
{UA) 
ISA) 
(RO, UA) 
(RO) s 
(OF) sS 
(RO) Ph 
(LC, RO, RA) 
(SA) 
[RO, BB) 
IRO, KA) 
(OF) Eu 
(LC, MA) 
(MA) S 
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Table 1 (continued) 

Family Genus Species (Area) Habi ta t  

Nuada filicorpus Vitietlo, 1970 {OF, SA, LC) 

Oncholaimidae 

monstrocaudatus Vitiello, 1970 (LC, RO, RA, SA, OF) 
pachydermatus Cobb, 1920 (OF, LC, RO, RA) 
pachydoroides Vitiello, 1970 (SA) 
filiiorme Filipjev, 1919 (RO) Ph 
asetosa Southern, 1914 (OF, RO) sS 
elongata Biitschli, 1874 (OF, LC, RO, RA) Eu 
pulchella Vitiello, 1970 (SA) 
asymmetrica Micoletzky, 1924 (RO, SA) 
aceratus Vitiello, 1970 (SA) 
brevicaudatus Vitiello, 1970 (LC, RA) 
mediterraneus Vitiello, 1970 (OF, LC, RA, SA) 
hispida Vitiello, 1972 (OF, RO) 
fuscus Bastian, 1865 (OF, MI} 
pristiurus Filipjev, 1918 (VE) 
scanicus Ailgen, 135 (LC, RO, RA) 
profundus Vitietlo, 1970 (SA) 
mediterraneus Stekhoven, 1942 (RO, MI, MA) 
aegypticus Steiner, 1921 (SA) 
campylocercoides De Conineck (PO, MI, RO) Ss 
et Stekhoven, 1933 
dujardini De Man, 1876 (VE, RO, KA, UA) 
paralangrunensis Allgen, 1947 (PO) 
obtusicauda Filipjev, 1918 (UA) 
simplex Cobb, 1894 (RO) 
parapapillfferum Mikoletzky, (RO, SA, UA) 
1924 
megastoma Eberth, 1863 
abyssorum Allgen, 1933 
elongata Filipjev, 1922 

glabra Bastian, 1865 

Enchelidiidae 

Nemanema 
Oxystomina 

Paroxystomina 
Thallasoalaim us 

Wieseria 
Adoncholaimus 
Metoncholaimus 

NIonocholaim us 
Oncholaimellus 
Oncholaimus 

Pelagonema 

Pontonema 

Prooncholuim us 
Viscosia 

Bolbellia 
Culyptronema 
Enchelidium 
Eurystomina 

Polygastrophora 
Symplocostoma 

viscosa Bastian, 1865 
assumplementata Juario, 1974 
acuminatum Eberth, 1863 
obtusum Grube, 1861 
assirnilis De Man, 1876 
filiforrnis De Man, 1888 
ornata Eberth, I863 
hexabulba Filipjev, 1918 
tenuicole Eberth, 1863 

(OF, LC, RO, SA, UA) 
(LC, RO) 
(OF) sS 
(OF, VE, MI, LC, RO, 
SA) Eu 
(MA) sS 
(LC, RO) 
(RO, SA, UA, KA) 
(RO, KA) 
(KA) 
(RO) Ph 
IRO, KA, SA) 
(RO, UA) 
(LC, RO, SA) 

Subclass i s :  ENOPLIA 
Ordo:  ENOPLIDA 
Subordo:  TRIPYLOIDINA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tripyloididae Bathylaimus australis Cobb, 1894 (VE) S 
Ionerna cobbi Steiner, i916 (RO, SA, KA) 
Tripyloides marinus Bfitschli, 1874 (UA) 

Rhabdode- Rhabdodemania rnediterranea Boucher, 1971 (OF, LC, RO, RA, BB) 
maniidae Eu 
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Family Genus Species (Area) Habitat 

Subclassis: ENOPLIA 
Ordo: TREFUSIIDA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Trefusiidae Rhabdocoma brevicauda Stekhoven, 1950 (SA) 
riemanni Jayasree et (RO, MA) S 
Warwick, 1977 

Trefusiu filicauda Allg6n, 1933 (SA) 

Subclassis.  CHROMADORIA 
Ordo: CHROMADORIDA 
Subordo: CHROMADORINA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Chromadorldae Acantholaimas 
Actinonema 

Atrochromadora 
Chromadoru 

Chromadorella 

Chromadorina 

Euchromudora 

lnnocuonema 
Hypodontolaimus 

Neochromadora 
Prochromadorella 

Ethmolaimidae 

Protochromadora 
Ptycholaimellus 

Spiliphera 
Spilophorella 

Steineridora 

Gomphionema 

setosus Vitiello, 1970 
fidatum Vitiello, 1970 
tongicaudatum Steiner, 1918 
pachydermatum Cobb, 1920 
parva De Man, 1893 
axi Gerlach, 1951 
nudicupitata Bastian, 1865 

duopapillata Warwick, 1973 
filiformis Bastian, 1865 
membranata Micoletzky, 1922 
parapoecilosoma Micoletzky, 
1922 
salicaniensis Bouche, 1976 
laeta De Man, 1876 
metulata Aisa et Vitiello, 1972 
striata Eberth, 1863 

tentabundum De Man, 1890 
inaequalis Bastian, 1865 
mediterraneus Brunetti, 1949 
poecilosoma De Man, 1893 
actuaria Vitiello, 1971 
ditlevseni De Man, 1922 
longicaudata Kreis, 1929 
mediterranea Micoletzky, 1922 
neapolitana De Man, 1876 

septernpapillata Platt, 1973 
mediterranea Allg6n, 1942 
ponticus Filipjev, 1922 

dolichura De Man, 1893 
e uxin a Filipj ev, 1918 
paradoxa De Man, 1988 

adriatica Daday, 1901 
loricata Steiner, 1916 
typieum Wieser et Hopper, 1966 

(SA) 
(SA) 
(OF, RO) 
(OF, RO, BB, RA, LC) Eu 
(RO, UA) 
(OF, RO, BB) 
(PO, OF, VE, RO, KA, 
UA) 
(VE) Eu 
(RO) Ph 
(PO, RO, UA) 
(RO, SA, UA) 

(VE) S 
(VE, RO, KA, SA) 
(LC, RO, MA) 
(OF, LC, RO, RA, BB, 
GT, KA, UA, MA) Eu 
(MA) S 
(RO) Ph 
(VE) 
(RO) 
(LC, RO, BB) Eu 
(VE, MA, LC, OF) 
(OF, VE, LC, RO, MA) 
(RO, SA, UA) 
[VE, LC, RO, RA, SA, 
UA) Eu 
(VE) s 
(RO) Ph 
(OF, LC, RO, RA, BB, 
MA) Eu 
(RO) Ph 
(OF, LC, RO, RA) 
(OF, LC, RO, BB, SA, 
UA, MA) 
(LC, RO) Ss 
(SA) 
(LC) 
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Table I (continued) 

Family Genus Species [Area) Habitat 

Neotonchoides cuanensis Gerlach, 1956 (OF, RO) 
pseudocorcundus Vitiello, 1971 (OF, MI, LC, BB, SA) 
vitius Warwick, 1971 (LC, RO) 

Neotonchus chamberlaini Wieser et (MA) S 
Hopper, 1966 
punctatus Cobb, 1933 (MA) S 

Draconematidae Drepanonema inarimense Panceri, 1876 (RO) Ph 
Selachinematidae Halichoanolaimus dolichurus Ssawellev, 1912 (OF, LC, RO, RA, BB) 

Eu 
(OF, SA) 
(RO} Ph 
(OF) sS 
(SA) 
(SA) 
(PO, RO, GT) 
(RO) Ph 
(RO) Ph 
(SA) 
(OF, MI, LC, RO, RA, 
BB, MA) Eu 
(LC) Ss 

Richtersia 
Synonchiella 

Cyatholaimidae Cyatholaimus 

Comesomatidae 

Longicyatholai- 
m u s  

Paralongicyatho- 
laim u s 
Marilynia 

Paracanthonchus 

Praeacanlhonchus 

Pomponerna 

Actarjania 
Cervonema 
Comesorna 

Dorylaimopsis 

Hopperia 
Laimella 
Paracomesorna 
Pierrickia 
Sabatieria 

lanceolatus VitieIlo, 1970 
robustus Bastian, 1865 
staresensis Soetaert et Vincx, 1987 
micramphis  Stekhoven, 1950 
minuta Vitiello, 1970 
gracilis Eberth, 1863 
microsetosus Wieser, 1954 
occelatus Bastian, 1865 
cervoides Vitiello, 1970 
longicaudatus De Man, 1876 

mastigoides Stekhoven, 1950 

annae Wieser et Hopper, 1967 
bellula Vitiello, 1970 

complexa Warwick, 1971 

angulatus Stekhoven, 1950 
micoletzky Stekhoven, 1950 
sunesoni  Allgdn, 1942 
steueri Micoletzky, 1922 
kreisi Allg6n, 1929 
quarneriensis Von Daday, 1901 * 
multipapil latum Filipjev, 1922 

lepida Vitiello, 1976 
tenuicaudoturn Stekhoven, 1950 
arenae Gerlach, 1956 
sipho Gerlach, 1956 
mediterranea Grimaldi- 

De Zio, 1968 
massiliensis Vitiello, 1969 
filipjevi Jensen, 1971 
dubiurn Filipjev, 1918 
decasetosa Vitiello, 1970 
abyssalis Filipjev, 1918 
breviseta Stekhoven, 1935 
elongate Jayasree 

et Warwick, 1977 
granifer Wieser, 1954 

(VE, RO, BB) Eu 
(OF, MI, LC, RO, RA, 
BB, MA) 
(OF, LC, RO, RA, BB, 
MA} Eu 
(RO) 
(OF, VE, MI, RO) 
(KA, GT) 
(PO, RO, UA, KA) 
(KA) 
(KA) 
(OF, LC, RO, RA, SA, 
MA) 
(OF, VE, MI, RO) Eu 
(SA) 
(MI, RO, MA} 
{RO, MA) 
(OF, MI, LC, RO, RA, 
BB, SA, MA) Eu 
(OF, LC, RO, BB) 
(OF, RA) Ss 
{VE, BB) 
(SA) 
(LC, RO, BB, SA} 
(RO) 
(RO) Ss 

(OF, LC, RA) 
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Table 1 (continued) 

Family Genus Species (Area) Habi ta t  

Desmodoridae 

Epsilonematidae 
Microlaimidae 

Monoposthfidae 
Leptolaimidae 

Haliplectidae 
Ceramonematidae 

Desmoscolecidae 

Setosabatieria 

Acantopharynx 

Desmodora 

Nletachromadora 

Molgolaimus 

Polysigma 
Spirinia 

Synonema 
Xenodesmodora 
Epsilonema 
Aponema 
Microlaim us 

Monoposthia 
Cam acolaim us 
Leptolaimoides 
Leptolaim us 
Halaphanolaim us 
Sectoplectus 
Pselionema 

Desmoscolex 

granulosa Vitiello et (OF, RO, BB) 
Boucher, 1971 

longicaudata Filipjev, 1922 (SA) 
ornata Ditlevsen, 1918 (OF, MI, LC, RO, RA, 

BB) Eu 
(VE, MI) 
(VE, LC) 
(PO, VE, MI, RA, MA) 
Eu 

(RO, LC, OF/ 
(SA) 
(VE) S 
(OF, VE, MI, LC, RO 
RA, BB, SA, MA) Eu 

micans Eberth, 1873 (RO) Ph 
perarmata Marion, 1870 (RO, GT) 
conica Vitiello, 1971 (LC, RO) 
deconicki  Inglis, 1967 (OF) sS 
ditlevseni Micoletzky, 1922 (RO, SA) 
longiseta Stekhoven, 1950 (LC, RO, MA) 
microchaeta Allgen, 1929 (OF, RO) sS 
ovigera Ott, 1976 (RO) S 
pontica Filipjev, 1922 (OF, MI, LC, RO, MA) 
tenuispiculum Allg6n, 1928 (OF, RO) sS 
Iongilaima Stekhoven, i950 (RO) 
pulvinata Wieser et Hopper, 1967 (RO) sS 
remanei  Gerlach, 1951 (MI) 
aflgeni Gerlach, 1950 (OF, VE) 
turgofrons Lorenzen, 1972 (RO, MA, OF) 
fuscum Gerlach, 1956 (MI) 
Hagellata Vitiello, 1971 (SA) 
hamata Inglis, 1967 (OF) sS 
parasitifera Bastian, 1865 (RO, MA) S 
obtusicaudatum De Man, 1899 (RO, SA, UA) 
varioaulata Kreis, 1928 (RO) 
cygnoides Metschnikikoff, 1867 (RO) 
torosus Lorenzen, 1973 (LC, RA) 
lazonus Vitiello, 1971 (LC, SA) 
texianus Chitwood, 1951 (RO) Ph 
undulatus Gerlach, 1953 (PO, LC, RA, BB) 
costata Bastian, 1865 (RO, GT) 
tardus De Man, 1889 (OF, LC, RO) 
tubulosus Vitiello, 1971 (LC) 
pumicosus Vitiello, 1971 (OF) sS 
harpaga Lorenzen, 1966 (OF, LC, RO, MA) 
gerlachi Vitiello, 1971 (SA) 
dissimilis Vitiello, i973 (LC, RO) 
parasimplex Vitiello, 1971 (RO) Ss 
adriaticus Schepotieff, 1907 (RO) 
laevis Kreis, 1928 (LC) 
minutus  Clapar6de, 1863 (OF, LC, RO, BB, SA) 

paradoxa Wieser et Hopper, 1967 
praedatrix De Man, 1907 
pulchra Schneider, 1906 

punctata Kreis, 1924 
s tekhoveni  Vitiello, 1970 
strigosa Lorenzen, 1972 
hilarula De Man, I922 
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Tdble 1 (continued) 

Family Genus Species {Area) Habitat  

Gree[fiella 
Monhysteridae Monhystera 
Xyalidae Cylindrotheristus 

Sphaerohmnidae 

Siphonolaimidae 

Daptonema 

Mesotheristus 
Metadesmolaimus 

Paramonhystera 

Pseudotheristus 
Steineria 
Theristus 

Sphaerolaimus 

Anguillulina 
As tomonema 
Siphonolaim us 

Linhomoeid,~e Anticyclus 

Didelta 
Disconema 
Linhomoeus 
Metal inhomoeus 

oxycaudato Greff, 1869 (ROI 
heteroparva Micoletzky, 1924 {UA) 
acidus Vitiello, 1971 (SA) 
calceolatus De Coninck et [PO) 

Stekhoven, 1933 
[ is tulatus Wieser et Hopper, 1967 (MA) S 
haeot icus  Filipjev, 1922 
normondicus De Man, 1890 

paralortus Vitiello, 1971 
pseudotortus Vitiello, 1971 
tenuispiculum Ditlevsen, 1958 
conicum Filipjev, I922 

furcatum Juario, 1974 
longissimecaudatum Kreis, 1935 
setosus Bfitschli, 1874 
caniculus Wieser et Hopper, 1967 
coronatus Stekhoven, 1950 
gelana Warwick et Platt, 1973 
varians Lorenzen, 1972 
paranormandica Micoletzky, 
1922 
circulus Vitiello, 1971 
aegyptica Andrassy, 1959 
bastiani Wieser, 1972 
f levensis Stekhoven, 1935 
inermis Gerlach, 1953 
papiHatus Murphy, 1965 
dispar Filipjev, 1918 

glaphyrus Vitiello, 1971 
gracilis De Man, 1876 
macrocirculus Filipj ev, 1918 

minutus  Vitiello, 1918 
ostreae Filipjev, 1918 
proiundus Vitiello, 1971 
mediterranea Micoletzky, 1923" 
otti Vidakovid et Boueher, 1987 
elongatus Stekhoven, 1950 
weism ani Steiner, 1916 
gigas Vitiello, 1969 
pachyamphis  Wieser, 1956 
scutelatum Vitiello, 1969 
minu turn Vitiello, 1969 
hirsutus Bastian, 1865 
biformis Juario, 1974 

biratus Vitiello, 1969 
breviseta Stekhoven, 1950 

(LC) 
(PO, MI, LC, RO, RA) 
Eu 
(LC, SA) 
[SA) 
(PO) 
(OF, MI, LC, RO, RA, 
MA) Eu 
(VE) 
(VE, NII, RO) Eu 
(PO, RO, UA) 
(VE) s 
(VE) Eu 
(RO) 
(MI, RO) 
(RO, SA, UA) 

(LC, SA) 
(RA) 
(OF, VE) 
(PO) 
(SA) 
(RO) 
(OF, MI, LC, RO, RA, 
BB, MA) Eu 
(OF, RA) 
(OF, RO) 
(PO, OF, VE, MI, LC, 
RO, RA, BB, SA) Eu 
(SA, LC, OF) 
(OF, LC, RO, RA, MA) 
(SA) 
{RO, SA) 
(OF, RA, BB) 
(OF, VE, LC, RA, BB) 
(OF, LC, RA) 
(OF, SA) 
(SA) 
(OF, RA) Ss 
(SA) 
(RO) Ph 
(OF, VE, MI, LC, RO, 
MA) 
(OF, MA) 
(LC) 
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Family Genus Species (Areal Habitat 

Axonolaimldae 

Dlplopeltulae 

Poralinhomoeus 

Terschellingia 

ell i lotus Stekhoven, t942 
setosus Chitwood, 1951 
typicus l)e Man, 1907 
anteporus Vitiello, 1971 
brevibucca Stekhoven, 1950 
caxinus Vitiello, 1969 
tenuicaudatus Btietschli. 1874 
communis  De Man, 1888 

gerlachi ]nglis. 1968 
longicoudata De Man, 1907 

Axonoluimus arcuatus Stekhoven, 1950 
paraponticus Hopper. 1963 
setosus Skwarra, 1921 

Odontophora armata Ditlevsen, 1918 
[atisca Vitiello, 1971 
rectangula Lorenzen, 1972 

Pnradontophora quadristicha Stekhoven, 1950 
Araeoloimoides caect~s Micoletzky, 1924 

micr,,)phthahnus De Man. 189"t 
Araeolaimus hioculatus De Man, 1876 

elegans l)e Man, 1888 
medilerraneu.,~ De Man. 1876 
punctatus Cobb, 1920 
supralitoralis Wieser, 1960 

Cympaloimus inoequalis Cobb, 1920 
rimntus VitieHo, 1974 

Diplopeltis cirrhatus Eberth, 1863 
Metaraeoluimoides oxystoma De Conic, 19"t6 
Soulherniello conicouda Stekhoven, 1950 

simplex Allgen, 1932 

[RO] fis 
(RO, RA. BB) Eu 
[VE, MI) 
(OE VE, RO) 
(OK RO, MA) 
(OF) sS 
(LC) 
(OF, PO, VE, Ml, LC, 
RO, RA, MA] Eu 
(OF, MA) 
[OF, PO, VE, MI, LC, 
RO, RA, SA, MA) Eu 
(LC) s 
(RO, MA) 
fOE SA) 
(PO} 
[SA) 
fVE) S 
(PO) 
[HAl 
(RO) Ph 
IRO, SA. I, JA) 
(LC} 
(RO. SA, UA) 
[SA) 
{RO) Ph 
(OF, SA) 
{MA) S 
(RO) Ph 
[RO) Ph 
(LC) 
It)F) 

According to Tietjen (1977), mud is the common name tor sediment  types charac- 

terized by a high (64-75%) share of silty-clay content,  and it is dis t inguished by high 
nematofauna  density and dominance,  but also by low species diversity and endemism 

in comparison to sandy and mixed types. All the stations invest igated in Bakar Bay and 
Mirna River Estuary are character ized by the muddy sediment  type. A sampl ing of sim- 
ilar intensity was carried out in Venice Lago(m (seasonally) and Rata Bay (monthly dur- 

ing the summer-au tumn period), but compared  to previous regions, tile number  of 
identified species was almost twice as high. In Venice Lagoon this could be the result of 

the relatively high number  of research stations, while in both cases, certain stations 
situated at locations with a higher diversity potential  (mixed and sandy sediment  types) 
probably play a more significant role. Relatively high taxonomic diversity in the 

Makarska harbour  area (one-fold sampling at four stations) also could be expla ined  by 
the sandy nature of the habitat. The relat ively high diversity in the North Adriatic 
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o f f sho re  a rea ,  h i g h e r  t h a n  m s i m d a r  f r e q u e n t l y  s a m p l e d  reg ions ,  m a y  b e  d u e  to differ-  

e n c e s  in the  h e t e r o g e n e i l v  of t he  e n v i r o n m e n t a l  p a r a m e t e r s .  In t h e  S o u t h  

Adr i a t i c ,  m e i o f a u n a  sampl inc j  p e r f o r m e d  d u r i n g  t h e  las t  d e c a d e s  of t h e  1.q"' a n d  first 

d e c a d e s  of t he  2() ~h c e n t u r i e s  r e s u l t e d  in t h e  d e t e c t i o n  of on ly  14 n e m a t o d e  s p e c i e s  in a 

fa i r ly  s c a t t e r e d  s e l e c t i o n  of local i t ies .  M o r e  r e c e n t  i n v e s t i g a t i o n s  at  d i f f e ren t ,  m a i n l y  

m i x e d  types  of s e d i m e n t  in this  pa r t  of t he  A d r i a t i c  s h o w e d  a d i s t inc t  i n c r e a s e  in the  

n u m b e r  of t axa  d e t e c t e d ,  in c o m p a r i s o n  to the  r e g i o n s  d i s t i n g u i s h e d  by  s i m i l a r  g r a n u -  

l o m e t r i c  cha r ac t e r i s t i c s .  T h e  Lim C h a n n e l  a r e a  s t a n d s  ou t  b e c a u s e  of t h e  h i g h  n u m b e r  

of t axa  n o t e d  t h e r e ;  th is  is mos t  p r o b a b l y  d u e  to t h e  h i g h  f r e q u e n c y  of s a m p l i n g  

[month ly ,  d u r i n g  a t w o - y e a r  per iod) ,  w h i c h  i n c r e a s e s  t h e  p r o b a b i l i t y  of d e t e c t i n g  ra re  

s p e c i e s  a n d  t h o s e  of low quan t i ty ,  a n d  e n a b l e s  t h e  r e g i s t r a t i o n  of s p e c i e s  w i th  sho r t  life 

cyc les .  N e m a t o f a u n a  s a m p l i n g s  in t he  Rovinj  a r e a  h a v e  b e e n  p e r f o r m e d  at  i r r e g u l a r  

i n t e r v a l s  f rom the  s tar t ,  hu t  c u n t i n u o u s ,  l o n g - t e r m  i n v e s t i g a t i o n s  h a v e  n e v e r  b e e n  car-  

r i ed  ou t  the re .  A l m o s t  60% of the  s p e c i e s  r e c o r d e d  f rom the  Adr ia t i c  h a v e  b e e n  f o u n d  

n e a r  t he  r e s e a r c h  s t a t i o n  in Rovin], a n  a r e a  of h e t e r o g e n e o u s  s e d i m e n t s  a n d  p h y t a l  

h a b i t a t s  t h a t  h a s  b e e n  s t u d i e d  for m o r e  t h a n  a h u n d r e d  years .  

Di f fer ing  i n t ens i t y  a n d  f r e q u e n c y  of s a m p l i n g  n e g a t i v e l y  i n f l u e n c e s  the  f aun i s t i c  

a f f in i ty  factor  b e t w e e n  ce r t a in  pa i rs  of i n v e s t i g a t e d  a r e a s .  E n v i r o n m e n t a l  cond i t i ons ,  

e s p e c i a l l y  s e d i m e n t  g r a i n  size, p l ay  t he  mos t  i m p o r t a n t  role in t he i r  leve l  of s imilari ty.  

Fable 2. Faunistic affinit.v be tween invest igated regions: PO - Po River Delta, VE - Venice 
Lagoon, OF - offshore area, MI - Mima River Estuary, LC - Lira Channel ,  RO - Rovinj drea. 
RA - Rata Bay. BB - Bakar Bay, GT - Gulf of Trieste, KA - Kvarner area, MA - Makarska harbour  

area, SA - South Adrxatic 
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Sorensen's  coefficient of similarity indicates widely differing rates of faunistic affin- 
ity in nematofauna  composition varying from 0 to 64% (Table 2}. A very low similarity is 
detected be tween  nematofauna assemblages  in the Gulf of Trieste and Kvarner area on 
the one hand, and all other regions on the other. This suggests the unsuitabil i ty of this 
method for application in insufficiently investigated regions in comparison with those 
that are much better known. In comparison to the areas dist inguished by a low number  
of species (mainly annotations),  other areas characterized by more frequent  and/or  
more systematic nematofauna  research showed a considerably high level of faunistic 
similarity. The greatest  affinity (64%) was established between the Lira Channe l  and 
Raga Bay nematofauna,  which could be explained by similarities in the main environ- 
mental  features, i.e. sediment  type, depth, exposure, abunclance of natural  microhabi- 
tats, number  of fresh water springs, etc. Fairly high faunistic affinity was noted 
be tween the offshore area and Raga Bay (61%). the of Ishore area and Lira Channel  
(54'Y,,), and be tween  Raga Bay and Bakar Bay (53"/,,}. If we ignored the poorly investi- 
gated Kvarner area, the Gulf of Trieste, and the Po River Delta, affinity calculated for 
other pairs of investigated regions mainly ranged be tween  12 and 39%. 

Despite the presence of all basic sediment  types, sampling during the course of all 
seasons, and numerous  research stations, the nematofauna  composition in Venice 
Lagoon showed a relatively low affinity to that of the majority of all other regions. An 
exception, to a certain degree, is the moderate level o! nematofauna  affinity {35%) to 
the Mirna Estuary. Considering the significant differences between these two regions, 
expressed by different sources of stress conditions, i.e. waste-water  overcharge in 
Venice Lagoon, and the specific brackish envi ronment  in the NIirna River Estuary, the 
relatively high similarity coefficient could probably be explained by the presence of 
many euryoecious species which are adapted to a great variance in envi ronmenta l  fac- 
tors, and by the very low depths (0.5-3 m) of the compared regions. The fairly low fau- 
nistic affinity be tween  the North and South Adriatic regions (12-27%) could be 
expected, considering the differing and specialized environmenta l  conditions in these 
parts ot the Adriatic Sea. 

The most recent  examinat ions show that the taxonomical structure of free-living 
marine nematodes  in the Adriatic Sea are characterized by the presence of 34 families, 
among which Chromadoridae {32 species, 16 genera) are the most diverse {Fig. 4). 
They are followed by Comesomatidae, Xalidae, Desmodoridae, Oxystominidae, Linho- 
moeidae, Oncholaimidae, and Cyatholaimidae, with the greatest richness and diversity 
in the lower taxa (Fig. 4). On the other hand, about  27% of the families are represented 
by only one genus,  and about 36% of the noted genera  comprise only one species. Less 
than 10% of genera  show somewhat  greater  diversity, comprising five (Araeolaimus, 
Chromadorella, and Metalinhomoeus), six (Enoplus and Prochrornadorella), seven 
(Halalaimus and Sphaerolairnus), eight (Cylindrotheristus), and nine  species (Desmo- 
dora), while only the genus  Sabatieria included more than ten species. 

It is well known that different types of sediment  are generally characterized by a 
predominance  of specific families and  particular nematofauna  composition. According 
to Help et al. (1982), the prevail ing families in silty sediment  are Comesomatidae 
and Linhomoeidae; in silty-sand sediments  and fine sands Comesomatidae, Monhys- 
teridae, Desmodoridae, and Axonolaimidae; and in medium sands usually Monhysteri- 
dae, Desmodoridae, and Chromadoridae. Consider ing the granulometr ic  leatures of 
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Fig. 4. Composition o! nematofauna in the research areas. Farmlies are listed in order of dom- 
nance 

the separate  stations, a correlation with this s t a t ement  could be es tabl ished in most 

c a s e s .  

With regard  to the impor tance  of par t icular  species  in nemato fauna  composi t ion,  in 
all areas  s tudied,  only few species  (3-6} were  d is t inguished  by their  re la t ively high per-  
cent a b u n d a n c e  {5-38%}. All other  species  toge ther  summed  up to about  80-95% of the 
total nematofauna ,  a l though r ep resen t ing  only 22-58% of the total density, which 
reflects very low abundanc , :  va lues  for each  spec ies  concerned  {Fig. 5}. Similar  charac-  
teristics of n e m a t o t a u n a  spat ial  distr ibution,  especia l ly  in m u d d y  sediments ,  were  also 
noted in other  Med i t e r r anean  regions  (Vitiello, 1974}. Based on the preva i l ing  data,  the 
following spec ies  could be d i s t ingu i shed  as the main componen t s  of nemdtofauna  
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BAKAR BAY RAtA BAY 

% 49% 

7% ~ " " ' - ~ ' ~ 1 2  % 
8% 9% 6% 

ROVINJ AREA 

12% 

�9 ~ ~ 11 o/= 

LIM CHANNEL 

16% 

13% 

6% 6% 

MIRNA ESTUARY VENICE LAGOON 

14% 14% 6% 9% 20% 

Fig 5. Spat ial  d is t r ibut ion of Nin th  Adriat ic  n e m a t o f a u n a .  Speczes  composi t ion:  I. Doryloimopsis 
mediterronea, 2. Astomonema otti. .3. Marflynio complexa, 4. Sohotierio ornata, 5. Actinonemo 
pachydermatum, 6. Hala!aimus [iliceudatus, 7. Sabatieria granaloso, 8. Terschellingia longi- 
coudata, 9. Metacyatholaimus sp., 10. Ptycholaimellus ponticus, 11. Hopperiu massiliensis, 
12. Sabatieria abyssalis, 13. S. pulchra, 14. S. paradoxa, 15. Polysigmo [uscum, 16. Actarjania 
lepida, 17. Sphaerolaimus macrocirculus, 18. Molgolaimus ullgeni. 19. Setosabatieria hilarula, 

20. Terschellingia communis, 21. Metalinhomoeus biformis, V - o the r  spec ies  ( a b u n d a n c e  <5%) 
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a s s e m b l a g e s  in ce r t a in  a r eas  of the  Nor th  Adriat ic :  Actarflmiu lepida, Aclinonema 
pachydermalum, Astomonema otlio Chromudorella salicuniensis, Dorylaimopsis medi- 
terranea, Halalaimus Iilicaudatus, Hopperia massiliensis, Murilynia complexa, Metalin- 
homoeus biformis, Molgolaimus allgeni, Ptycholairnellus ponticu.s, Polysigma iuscum, 
Prochromadorella longicaudutu, Sabotierio abyssQlis, S. granulosa, S. parudo• S. 
ornatu, S. pulchra, Setosabatieria hilarula, Sphaeroluimus macrocirculus, Terschellingia 
communis, a n d  T. longicaudata. 

E x c e p t i n g  Chromadorella salicaniensis, w h i c h  w a s  n o t e d  only  in s a n d y  s e d i m e n t .  

all s p e c i e s  c i t ied  a b o v e  w e r e  n o t e d  in d i f f e r en t  t y p e s  of s e d i m e n t ,  and  s o m e  of t h e m  in 

all type.s. Genera l ly ,  of all s pec i e s  i den t i f i ed  in the  Adr ia t i c  Sea,  more  than  half  of t h e m  

I65%) w e r e  n o t e d  in d i f fen :n t ,  or in all [11%) t y p e s  oI s e d i m e n t .  M e a n w h i l e ,  ce r ta in  

s p e c i e s  w e r e  f o u n d  sole ly  in one  ce r t a in  type  of h a b i t a t  {Table 1, bold  s igns / ;  t hus  sev-  

e n t e e n  (6%) s p e c i e s  w e r e  noteci in sand ,  t h i r t een  (5%) in silty-sancl,  a n o t h e r  t h i r t e en  

(5%) in sandy-s i l t ,  two (1%) in silt, a n d  t w e n t y o n e  (7%) in phy ta l  hab i ta t s .  

S imi lar  to o t h e r  r eg ions  in the  wor ld  seas ,  the  Adriatic: n e m a t o f a u n a  has  b e e n  only 

par t ia l ly  s tud ied ,  mos t ly  in a reas  a r o u n d  the  s i tes  of local sc ient i f ic  inst i tut icms.  T h e  

s t u d i e s  of Sou th  a n d  Cen t r a l  Adr ia t ic  n e m a t o f a u n a  w e r e  found  to he qu i t e  s ca r ce  a n d  

insuff ,c ien t .  C o n s e q u e n t l y ,  n o r t h e r n  Adr ia t i c  n e m a t o f a u n a  is by far the  mos t  wel l  

k n o w n ,  e v e n  t h o u g h  the  s tudy  of o f f shore  a n d  s a n d y  s e d i m e n t s  is still insuff ic ient .  Nev-  

e r t he l e s s ,  this insuf f i c i en t  k n o w l e d g e  of the  n e m a t o t a u n a  of e x p o s e d  coas ta l  hab i ta t s ,  

o f f shore  s e d i m e n t s ,  a n d  e spec ia l ly  of s a n d y  bo t toms ,  s u q g e s t s  a cons ic te rab ly  g r e a t e r  

d ive rs i ty  a n d  r i c h n e s s  in the Nor th  Adria t ic .  
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