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Abstract
There are limited reports of fish parasites in the southern shore of the Caspian Sea. In the present
study, a total of 306 individuals of 9 fish species, namely Aspius aspius (n = 30), Barbus brachycephalus
(n = 10), Barbus capito (n = 30), Rutilus frisii kutum (n = 30), Neogobius fluviatilis (n = 43), N. kessleri
(n = 34), N.  caspius (n = 33), N. bathybius (n = 67) and N. melanostomus (n = 30), were examined for
parasites between March and October 2003. A total of 6998 parasites of 7 species were found in
these fish species consisting of 2 trematodes: Asymphylodora tincae and Aspidogaster limacoides, 4
nematodes: Eustrongylides excisus, Dichelyne minutus, Raphidascaris acus and Anisakis sp. and also
1 acanthocephalan: Corynosoma strumosum. In this study, E. excisus and C. strumosum are reported
for the first time from some gobiid species and also D. minutus is reported for the first time from
N. caspius and N.  melanostomus  as new host records.

* Corresponding author’s E-mail:  msattari647@yahoo.com

Introduction
The fisheries for bony fish species are of
commercial importance in the Iranian shore
of the Caspian Sea, but there are limited
reports of fish parasites in this area. Pazooki
and Aghlmandi (1998) reported Dichelyne
minutus  from Neogobius fluviatil is  and
N. kessleri. This parasite was also reported
from the gobiids of northern part of the
Caspian Sea (Markovski, 1966; Mikailov,
1975). There are also another reports of
freshwater fish parasites in this area (Eslami
& Mokhayer, 1977; Eslami & Kohneshahri,
1978; Sattari, 1996; Khara et al, 2005). In the
present study, however, attempts were made
to study parasites in other (brackish water)

fish species which have not been previously
studied.

Materials and methods
A total of 306 individuals of 9 fish species
consisting of Aspius aspius (Eichwaldi, 1831)
(n = 30), Barbus brachycephalus Berg, 1914
(n = 10), Barbus capito  (Gueldenstaedt,
1773) (n = 30), Rutilus frisii kutum Kamenskii,
1901 (n = 30), Neogobius melanostomus (Pallas,
1814) (n = 30), N. kessleri (Iljin in Berg, 1949)
(n = 34), N. caspius Eichwald, 1831 (n = 33),
N. bathybius  Kessler, 1877 (n = 67) and
N. fluviatilis (Berg, 1926) (n = 43) were taken
between March and October 2003. The study
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area was along the southern shore of the
Caspian Sea along a shoreline of more than
200 km long (37° 25´ - 38° 25´ N, 49° 56´ - 48°
52´ E). Length and weight were recorded and
fish were necropsied according to the
methods of Stoskopf (1993). Age calculation
was carried out using fish otolith. The live
nematodes were fixed in hot 70% ethyl alcohol
and cleared in glycerin alcohol or in hot
lactophenol. The other worms were fixed in
10% buffered formalin and stained with

acetocarmine. All parasites were identified
using selected identification keys (Yamaguti,
1961; Bykhovskaya-Pavlovskaya et al., 1962;
Moravec, 1994) and then were deposited at
the Laboratory of Fish Diseases, Faculty of
Natural Resources, University of Guilan
(Iran). Classical epidemiological variables
(prevalence, intensity and abundance) were
calculated according to Bush et al. (1997).
Computations were performed using SPSS.

       Parasite 

Fish 

E.excisus (L.) 
P(%) 
Range 
MI±SD 
MA±SD 

D. minutus 
P(%) 
Range 
MI±SD 
MA±SD 

C. strumosum 
P(%) 
Range 
MI±SD 
MA±SD 

Anisakis sp. 
P(%) 
Range 
MI±SD 
MA±SD 

A. tincae 
P(%) 
Range 
MI±SD 
MA±SD 

A. limacoides 
P(%) 
Range 
MI±SD 
MA±SD 

R. acus (L.) 
P(%) 
Range 
MI±SD 
MA±SD 

B.brachycephalus 

N = 10 

50 
5 –9 

7.0 ±4.4 
2.5 ± 1.8 

 
0 

 
0 

20 
4 – 8 

6.0 ± 2.0  
1.2 ± 1.6 

 
0 

 
0 

 
0 

B. capito 

(N = 30) 

40 
2-10 

3.0 ±1.4 
0.6 ± 0.8 

 
0 

 
0 

 
0 

6.7 
4-6 

5.0 ±1.0 
0.6 ± 0.8 

 
0 

 
0 

A.aspius 

N = 30 

33.3 
2 – 8 

5.4 ± 3.9 
2.6± 1.8  

 
 

0 

 
 
0 

 
 

0 

 
 

0 

 
 
0 

 
 
0 

R. frisii kutum 

(N = 30) 

 
 
0 

 
 

0 

 
 
0 

 
 

0 

33.3 
1-5 

3.0 ±1.2 
    1.3 ± 1.1 

66.7 
1-10 

6.0 ±1.2 
     2.6 ± 1.8 

6.7 
1-2 

1.5 ±0.5 
    0.5 ± 0.6 

N. bathybius 

N = 67 

 
0 

94.0 
3 – 679 

83.7 ± 109.5 
78.7 ± 108.0 

73.2 
1 – 38 

10.1 ± 10.2 
7.4 ± 9.8 

25.4 
1 – 40 

5.5 ± 9.7 
1.4 ± 5.3 

 
0 

 
0 

 
0 

N. fluviatilis 

(N = 43) 

16.3 
1-26 

6.3 ± 9.2 
1.0±1.0 

27.9 
1-11 

3.0 ± 2.7 
0.8 ± 0.9 

20.9 
1-57 

24.6 ± 20.4 
5.1 ± 4.2 

 
0 

 
0 

 
0 

 
0 

N. kessleri 

 (N = 34) 

50 
1 - 33 

10.7 ± 11.5 
5.4 ± 3.2  

7.1 
16 

16 ± - 
1.1 ± 0.9 

86 
3 - 80 

34.0 ± 27.3 
29.1 ± 25.1 

 
0 

 
0 

 
0 

 
0 

N. caspius  

N = 33 

18.2 
1 - 2 

1.2 ± 0.4 
0.2 ± 0.3 

39.4 
1 – 23 

6.6 ± 7.2 
2.6 ± 2.9 

 
0 

 
0 

 
0 

 
0 

 
0 

N.melanostomus 

N = 30 

 
0 

20 
2 - 4 

3.0 ±  1.4 
0.6 ± 0.8 

10 
2-25 

2.5± 1.8 
0.3± - 

 
0 

 
0 

 
0 

 
0 

Table 1. The prevalence, range, intensity and abundance of parasites in 9 bonyfish species from the southern
shore of the Caspian Sea.

P= prevalence, MI = mean intensity, SD = standard deviation, MA = mean abundance
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Results
In the present study, a total of 6998 parasites
of 7 species consisting of 2 trematodes:
Asymphylodora tincae (Modeer, 1790) and
Aspidogaster limacoides Diesing, 1835; 4
nematodes [Eustrongylides excisus Jägerskiöld,
1909, Anisakis sp. Dujardin, 1845, Raphidascaris
acus (Bloch, 1779) and D. minutus Rudolphi,
1819] and 1 acanthocephalan (Corynosoma
strumosum (Rudolphi, 1802) were recovered
from the 9 fish species. The prevalence, mean
intensity, range and abundance of these
parasites are shown in Table 1.

The Caspian sand goby, N. fluviatilis, (43 fish)
averaged 45.3g (± 61.8 g, range = 4.6-212g) in
weight and averaged 15.95 cm (± 14.4 cm,
range = 8.2-104 cm) in fork length. A total
of 304 parasites of 3 species, consisting of
E.  excisus, D.  minutus and C. strumosum were
recovered from this fish (Table 1). The
prevalence of D. minutus in this fish was
higher than the other parasites, while
C. strumosum had higher intensity and also
higher abundance than the others. D. minutus
was mostly found in younger fish (1+ year
olds), while C. strumosum and E. excisus
mostly recovered from older ones (2+ and 3+
year olds). The occurrence of C. strumosum
and also E. excisus is reported for the first time
from N. fluviatilis as new host records.

The bighead goby, N. kessleri, (34 fish)
averaged 127.3g (± 41.2 g, range = 46.7-214g)
in weight and averaged 22.5cm (± 3.5 cm,
range = 14.7-26.5cm) in fork length. A total
of 499 parasites of 3 species, consisting of
E. excisus, D. minutus and C. strumosum, were
recovered from N. kessleri. The prevalence,
intensity and abundance of C. strumosum in
this fish were higher than the other parasites.

The occurrence of C. strumosum and E. excisus
is reported for the first time from N. kessleri.

The Caspian goby, N. caspius, (33 fish)
averaged 23.6g (± 10.8 g, range = 9.9-49g) in
weight and averaged 14.7cm (± 13.8 cm,
range = 9.5-90.8cm) in fork length. A total
of 93 parasites of 2 species, consisting of
E. excisus and D. minutus were recovered
from N. caspius. Both of the two worms are
reported for the first time from this fish
species. The prevalence, intensity and
abundance of D. minutus were higher than
E. excisus. The prevalence of D. minutus in
older fish (2+ year olds) was higher than in
younger ones (1+ year olds), while E. excisus
was mostly found in younger ones (1+ year
olds).

The Caspian round goby, N. melanostomus, (30
fish) averaged 19.2g (± 13.4g, range = 10.5-
53.8g) in weight and averaged 11.8cm (±
1.9cm, range = 9.6-16cm) in fork length. A
total of 7 parasites of 2 species consisting of
D. minutus and C. strumosum were found in
N. melanostomus. Both of the two worms are
reported for the first time from this fish
species. The prevalence, intensity and
abundance of D. minutus in this fish were
higher than C. strumosum.

The N. bathybius (67 fish) averaged 121.4g (±
20.3g, range = 73.2-198g) in weight and
averaged 232.1cm (± 9.7 cm, range = 201-
255cm) in fork length. A total of 5860 worms
of 3 species, consisting of D. minutus,
Anisakis sp. and C. strumosum were found
in N. bathybius. All of the three worms are
reported for the first time from this fish
species. The prevalence, intensity and
abundance of D. minutus in this fish were
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higher than C. strumosum and Anisakis sp.
Respectively.

The kutum, R. frisii kutum, (30 fish) averaged
315g (± 161.2g, range = 160-450g) in weight
and averaged 27.1cm (± 9.7 cm, range = 21.5-
30.5cm) in fork length. A total of 65 worms of
3 species, consisting of A. limacoides, A. tincae
and R. acus larvae were recovered from
this fish. The prevalence and intensity of
A. limacoides in this fish were higher than
A. tincae and R. acus larvae respectively.

The Bulatmai barbel, B. capito (30 fish)
averaged 359.2g (± 201.4g, range = 156.0-996g)
in weight and averaged 24cm (± 6.5 cm, range
= 17.5-38.7cm) in fork length. A total of 40
worms of 2 species, consisting of E. excisus
and A. tincae were recovered. The prevalence
and intensity of E. excisus in this fish were
higher than A. tincae.

In the present study, 10 individuals of the
Caspian barbel, B. brachycephalus were
examined and a total of 30 worms of 2 species,
consisting of Anisakis sp. and E. excisus,
were found. The prevalence and intensity
of E. excisus in this fish were higher than
Anisakis sp. Furthermore, 30 individuals of the
Caspian asp, A. aspius were examined and 100
specimens of E. excisus were found.

Discussion
The current study has for the first time
demonstrated the parasite fauna of fish
from the southern shore of the Caspian Sea.
C. strumosum is an acanthocephalan which is
found in the gut of aquatic mammals and
sometimes piscivorous fish species as adult.
Its larval stages are found in the body cavity
of amphipods and also in the body cavity,

muscles and internal organs of some
freshwater and marine fishes (Dogiel &
Bykhovskiy, 1939). It has been reported from
some sturgeons (Mokhayer, 1972; Sattari,
1999), Clupeonella spp. (Clupeidae) (Shamsi et
al, 1998) and Esox lucius (Khara et al., 2005) in
the Iranian shore of the Caspian Sea. In the
present study, C. strumosum is reported for
the first time from N. caspius, N. fluviatilis,
N. kessleri, N. bathybius and N. melanostomus
as new host records.

Eustrongylides excisus is a nematode which is
found in the gut of aquatic birds such as
cormorants, Phalacrocorax carbo and P. pigmeus,
as adult. Oligochaetes such as Lumbricus
variegatus, Tubifex tubifex and Limnodrilus sp.
are known to be the intermediate hosts of the
parasite (Moravec, 1994). According to
Karmanova (1968) Gobius kessleri, G. melano-
stomus (Gobiidae) and Rutilus rutilus caspius
were found as the second intermediate hosts
of E. excisus in River Volga delta (Moravec,
1994,  p.379) .  In the present study,  i t
was found that the three other gobiids
(N. fluviatilis, N. bathybius and N. caspius) also
harboured the parasite as intermediate hosts.
It seems that the transmission of the parasite
to sturgeons through gobiids may be higher
than through other fish species. According to
Dogiel and Bykhovskiy (1939) these larvae
bring about heavy damage to tissues in
acipenserids (Moravec, 1994, p.380). In young
fishes large scars appear in the sites of the
localization of larvae, often the complete
destruction of Kidney occurs or sometimes
inflammatory lesions are found (Moravec,
1994, p.380).

Anisakis larvae (reported as Anisakis sp.) have
been recorded several times from the
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freshwater fishes. In addition to the
occurrence of these larvae in migratory fishes,
which acquire the infection in the period of
their sea life, there are data in the literature
concerning the occurrence of these parasites
in the exclusively freshwater fishes. In these
cases, the freshwater fishes might acquire
infection by feeding on migratory fish species
harbouring these larvae, when these fishes
have access to the freshwater environment
(Moravec, 1994). In the present study,
however, they were found in a marine fish
species (N. bathybius). Moravec (1994)
suggested that Anisakis sp. larvae, reported
from acipenserids, cyprinids and percids
from the Caspian Sea, are sometimes
considered to be conspecific with Anisakis
schupakowi Mozgovoy, 1951, a parasite of the
Caspian seal; although Davey (1971)
considered this species a species inquirenda
(Moravec, 1994).

Dichelyne minutus is a nematode which was
known to be found only in flounders
(Pleuronectidae) (Moravec, 1994), but the
parasite has been reported from gobiids of
both northern and southern part of the
Caspian Sea (Lomaky ,1970; Mikailov, 1975;
Pazooki & Aghlmandi, 1998). Pazooki &
Aghlmandi (1998) have only reported the
parasite from N. kessleri and N. fluviatilis, but
in the present study it has been found in the
three other gobiids (N. caspius, N. bathybius
and N. melanostomus ) as well.

Notably, in the present study, D. minutus was
mostly found in younger fish (1+ and 2+ year
olds), but not in older ones (3+ year olds).
Markovsky (1966) suggested that polychaetes
such as Nereis diversicolor  may be the
intermediate hosts of D. minutus. So, the

higher prevalence and also higher intensity of
the parasite in younger gobiids may be the
result of large amounts of these food items in
the diet of these gobiids.

In the present study, it was found that the
prevalence and intensity of D. minutus in
N. fluviatilis and N. caspius were higher than
in N. melanostomus, N. bathybius and N. kessleri
(probably because the food items of three
latter fishes included fish, while the two
formers fed mostly on invertebrates such as
polychaetes (Abbasi et al., 1999).

In the literature, there are reported as the hosts
of adult R. acus  numerous species of
piscivorous fishes belonging to various
families, but the principal definitive host of
R.acus is pike, Esox lucius (type host), and
frequently also brown trout, Salmo trutta m.
fario. The larvae of R. acus occur in a number
of fish species of various families, serving
either as intermediate or paratenic hosts
(Moravec, 1994). R. acus has been previously
reported from E. lucius and S. glanis in the
southern part of the Caspian Sea (Sattari,
1996). The occurrence of its larvae has also
been reported from Tinca tinca, C. auratus
gibelio and A. brama orientalis (Sattari, 1996).
In the present study, the larvae of nematode
were only found in a migratory fish species,
R. frisii kutum. The prevalence of these larvae
in this fish was low.
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