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Abstract
There are limited reports of fish parasites in the Anzali international wetland. In the present
study, a total of 430 samples of 8 fish species namely Esox lucius (n = 50), Perca fluviatilis (n = 50),
Cyprinus carpio (n = 42), Abramis brama orientalis (n = 50), Carassius auratus gibelio (n = 42), Vimba
vimba persa (n = 50), Hemiculter leucisculus (n = 95) and Chalcalburnus chalcoides (n = 51) were
examined between September 2001 and October 2003.  Eleven parasite species were found in the
fishes consisting of 3 nematodes: Raphidascaris acus (in E. lucius and C. auratus gibelio),
Eustrongylides excisus (L.) (in E. lucius and P. fluviatilis) and Anisakis sp. (L.) (in C. chalcoides); 2
cestodes: Caryophyllaeus laticeps (in V. vimba persa) and C. fimbriceps (in C. carpio, A. brama orientalis
and V. vimba persa); 2 digenean trematodes: Rhipidocotyle illense (in E. lucius) and Diplostomum
spathaceum (in all of the 8 fish species); and 4 monogenean trematodes: Tetraonchus monenteron
(in E. lucius), Dactylogyrus extensus (in C. carpio, A. brama orientalis, C. auratus gibelio, C. chalcoides
and V. vimba persa), Gyrodactylus sp. (in C. carpio, A. brama orientalis and C. auratus gibelio) and
Diplozoon sp. (in C. carpio and H. leucisculus). The occurrence of R. acus in C. auratus gibelio, that
of Anisakis sp. (L.) in C. chalcoides, that of D. spathaceum and Diplozoon sp. in H. leucisculus and
that of C. laticeps, and C. fimbriceps in V. vimba persa are reported for the first time as new host
records.

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

Introduction
The Anzali international wetland, with a
surface area of 100 km² and 20 fish species is
located in the southwest of the Caspian Sea.
There have been limited studies of fish
parasites in this wetland (Sattari, 1996),
although parasites of bonyfish in the Caspian
Sea and its basin have been reported by
several authors. Khara et al. (2005) reported
16 parasite species from 7 fish species of

Amirkelayeh wetland. In another study, 8
parasite species were recovered from 8 fish
species of Boojagh wetland (Nezami et al.,
2005).

In the present study, however, attempts were
made to study the parasites of some fish
species in Anzali wetland which have not
previously been studied.
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Materials and methods
A total of 430 samples of 8 fish species namely
Esox lucius (n = 50), Perca fluviatilis (n = 50),
Cyprinus carpio (n = 42), Abramis brama
orientalis (n = 50), Carassius auratus gibelio (n =
42), Vimba vimba persa (n = 50), Hemiculter
leucisculus (n = 95) and Chalcalburnus chalcoides
(n = 51) were taken from Anzali international
wetland (49º 23´ N; 37º 27´ E) in the southwest
of the Caspian Sea (Guilan province, Iran)
from September 2001 to October 2003.

Length and weight were recorded, and fish
were necropsied according to the methods of
Stoskopf (1993). All parasites were identified
using parasite identification keys (Yamaguti,
1961; Moravec, 1994) and then were deposited
at the Laboratory of Fish Diseases, Faculty of
Natural Resources, University of Guilan, Iran.
Standard statistical computation (mean,
standard deviation and range) was carried out
using Microsoft Excel (Office 2000).
Prevalence was calculated as the number of
infected fish, divided by the total number of
fish in the sample and expressed as a
percentage. Abundance was calculated as the
total number of parasite individuals in the
sample divided by the number of fish in the
sample, while mean intensity of infection was
calculated as the number of parasites per
infected fish. Similarity (Jaccard and
Sorenson) Index was calculated as proposed
in Magurran (1996).

Results
In the present study, a total of 2653 parasites
of 11 species were found in the fishes
consisting of 3 nematodes: Raphidascaris acus
(in E. lucius and C. auratus gibelio) ,
Eustrongylides excisus (L.) (in E. lucius and

P. f luv ia t i l i s )  and  Anisak is  sp .  (L . )  ( in
C .  chalcoides); 2 cestodes: Caryophyllaeus
laticeps (in V. vimba persa) and C. fimbriceps (in
C. carpio, A. brama orientalis and V. vimba persa);
2 digenean trematodes: Rhipidocotyle illense (in
E. lucius) and Diplostomum spathaceum (in all
of the 8 fish species); and 4 monogenean
trematodes:  Tetraonchus monenteron (in
E. lucius), Dactylogyrus extensus (in C. carpio,
A.  brama or ienta l i s ,  C.  auratus  g ibe l io ,
C.  chalcoides and V. vimba persa), Gyrodactylus
sp. (in C. carpio, A. brama orientalis and
C. auratus gibelio) and  Diplozoon sp. (in
C. carpio and H. leucisculus). The occurrence
of R. acus in C. auratus gibelio, that of Anisakis
sp. (L.) in C. chalcoides and that of C. laticeps
and C. fimbriceps in V. vimba persa are reported
for the first time (new host records, indicated
by asterisks in Tables 1-2).

The prevalence (%), mean intensity of
infection and abundance of the parasites are
presented in Tables 1-2.

The common carp (C. carpio) averaged 545g
(±316.7, range = 200-1170) in weight and
averaged 33.3 cm (± 7.5, range = 19-44.5) in
total length. According to Table 1, a total of
310 parasites of 5 species were recovered from
common carp. The prevalences of D. spatha-
ceum and D. extensus were higher than those
of the other parasites, but C. fimbriceps had
higher mean intensity than the others. Fish
devoid of parasite comprised 26.2% of the
tota l  sample ,  31.0% were  infected wi th
1 parasite species, 14.3% with 2 species and
14.3% with 3 species. Fish harbouring fewer
than 10 worms made up 59.5%; 11.9% had
10-20 worms and 2.4% harboured more than
20 worms.
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Bream (A. brama orientalis) averaged 218.3g
(±108.3, range = 71-470) in weight and
averaged 26.1 cm (± 4.8, range = 18-35) in total
length. As shown in Table 1, a total of 478
parasites of 4 species were recovered from

bream. The prevalences of D. spathaceum and
D. extensus were higher than those of the other
parasites, but C. fimbriceps had higher mean
intensity than the others. 18.0% of the fish
were devoid of parasite, 34.0% were infected

P= prevalence, MI = mean intensity, SD = standard deviation, MA = mean abundance
Table 1. The prevalence, range, mean intensity and mean abundance of parasites in 4 bonyfish species of
Anzali wetland.

P= prevalence, MI = mean intensity, SD = standard deviation, MA = mean abundance
Table 2. The prevalence, range, mean intensity and mean abundance of parasites in 3 bonyfish species of
Anzali wetland.
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with 1 parasite species, 32% with 2 species and
16% with 3 species. 46% of the fish harboured
fewer than 10 worms; 20% had 10-20 worms
and 12% harboured more than 20 worms.

The gibel carp (C. auratus gibelio) averaged
375.05g (±158.8, range = 143-820) in weight
and averaged 29.04 cm (± 4.78, range = 20-
39.5) in total length. According to Table 1, a
total of 314 parasites of 4 species were found
in gibel carp. The prevalence, mean intensity
and abundance of D. spathaceum were higher
than those of other parasites. All fish had
parasites; of these, 83.3% were infected with
1 parasite species and 16.7% with 2 species.
Fish harbouring fewer than 10 worms made
up 81.0% and 19.0% had more than 10 worms.

The Caspian vimba (V. vimba persa) averaged
81.23g (±25.71, range = 30-149) in weight and
averaged 19.8 cm (± 3.5, range = 16.5-41.4) in
total length. According to Table 1, a total of
116 parasites of 4 species were found in
Caspian vimba. The prevalences of D. spatha-
ceum and D. extensus were higher than those
of the other parasites. In the present study,
C. fimbriceps and C. laticeps are reported for
the first time from V. vimba persa. 24% of the
fish were devoid of parasite, 62% were
infected with 1 parasite species and 14% with
2 species. Fish harbouring fewer than 10
worms made up 74% and only one fish (2%)
had more than 10 parasites.

The pike (E. lucius) averaged 403.2g (±219.6,
range = 140-1290) in weight and averaged 38.6
cm (± 6.6, range = 26-58) in total length. As
shown in Table 2, a total of 1184 parasites of 5
species were recovered from pikes. Of these,
R. acus had the highest prevalence (84%). It
was also found that the prevalence of D. spa-

thaceum was high (80%). However, the mean
intensity, and abundance of T. monenteron
were higher than those of other parasites. 4%
of the fish were devoid of parasite, 16% were
infected with 1 parasite species, 40% with 2
species, 30% with 3 species and 10% with 4
species. Fish harbouring fewer than 10 worms
made up 44%; 24% had 10-20 worms, 12%
harboured 20-30 worms and 16% had more
than 30 worms.

The shemaya (C. chalcoides) averaged 102.3g
(± 52.1, range = 18.9-253)  in weight and
averaged 21.8 cm (± 3.6, range = 14-29.3) in
total length. According to Table 2, a total of
10 parasites of 3 species were found in
shemaya. The prevalence of D. spathaceum was
higher than that of the other parasites. 88.2%
of the fish were devoid of parasite, 9.8% were
infected with 1 parasite species and 1.4% with
2 species. All infected fish harboured fewer
than 10 parasites. In the present study,
Anisakis sp. (L.) is reported for the first time
from C. chalcoides.

The perches (P. fluviatilis) averaged 162.2 g
(± 101.5, range = 40-560)  in weight and
averaged 21.2 cm (± 3.2, range = 16.5-31) in
total length. As shown in Table 2, a total of 28
parasites of 2 species were found  in perches.
The prevalence, mean intensity and
abundance of E. excisus (L.) were higher than
those of D. spathaceum. 64% of the fish were
devoid of parasite, 34% were infected with 1
parasite species and 2% with 2 species. All
infected fish harboured fewer than 10 worms.

In the present study a total of 95 individuals
of Hemiculter leucisculus were examined and
2 parasite species, D. spathaceum and Diplozoon
sp., were recovered. The prevalence and
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intensity of infection (mean ± standard
deviation) of D. spathaceum (25.3% and 6.5±
8.14 respectively) were higher than those of
Diplozoon sp. (10.5% and 5.7±5.8 respectively).
In the present study, these 2 parasites are
reported for the first time from H. leucisculus
as new host records.

Discussion
The parasites of bonyfish species in the
Caspian Sea and its basin have been reported
by several authors, but little is known about
the parasite fauna of fishes in Anzali wetland.
In view of the paucity of information, a study
on parasites of fishes from Anzali wetland was
conducted, the results of which are reported
here.

In a study on the parasites of 7 fish species
(n = 660) in Amirkelayeh wetland (Khara et
al., 2005), 16 parasite species were recovered.
In other study, Nezami et al. (2005), 8 parasite
species were recovered from 8 fish species
(n = 553) of Boojagh wetland. In the present
study, 11 parasite species were found in 8 fish
species (n = 430). Of these, 7 species are
common with Amirkelayeh wetland (Jaccard
index = 35%, Sorenson index = 51.9%) and 5
species with Boojagh wetland (Jaccard index
= 35.7%, Sorenson index = 52.6%). However,
R. illense was only found in Anzali wetland,
but not in Amirkelayeh or Boojagh wetland.
It was also true for Diplozoon sp. On the other
hand, some parasites such as C. lacustris,
Raphidascaroides sp., L. cyprinacea, A. foliaceus
and Piscicola sp., reported from Amirkelayeh
wetland (Khara, 2005), were not recovered
from the fishes of Anzali wetland.
Furthermore, the prevalence and abundance
of some parasites such as R. acus in the pikes

of Anzali wetland were higher than those of
Amirkelayeh and Boojagh wetlands.

In the present study, the highest number of
parasite species (5) was found in pike (and
also in common carp), while perch had the
smallest number of parasite species (2).

Eustrongylides excisus larvae have been
reported from all sturgeon species including
Acipenser persicus, A. stellatus, A. nudiventris,
A. gueldenstaedti and H. huso  (Sattari, 1999)
and some bonyfish species of the Caspian Sea
including E. lucius, S. glanis (Sattari, 1996),
Barbus capito, Aspius aspius (Sattari et al., 2002),
Neogobius f luviat i l is ,  N. melanostomus ,
N .  kessleri, N. bathybius and N. caspius
(Daghigh Roohi & Sattari, 2004). In the present
study, only 2 fish species (pike and perch)
were found to harbour E. excisus larvae. The
prevalence, intensity of infection, abundance
and dominance of these larvae in perch were
higher than in pike.

Raphidascaris 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 adult gravid
nematodes were found in E. lucius, while its
larvae were found in C. auratus gibelio. The
prevalence of R. acus in E. lucius was high
(84%), while its larvae had low prevalence
(2.4%) in C. auratus gibelio.

Anisakis sp. larvae have been reported from
sturgeons such as Acipenser stellatus, A. guel-
denstaedti, A. persicus, Huso huso (Sattari, 1999),
Barbus capito and Neogobius bathybius (Sattari
et al., 2005) in the southern part of the Caspian
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Sea. In the present study, however, only 1 fish
species (C. chalcoides, a migratory species) was
found to harbor these larvae. The prevalence,
mean intensity of infection and abundance of
these larvae in C. chalcoides were low.

The monozoic tapeworm Caryophyllaeus
laticeps (Pallas, 1781) Rudolphi, 1802 is a
common parasite of cyprinids (Karanis &
Taraschewiski, 1993). According to Amlacher
(1992) bream, Abramis brama (L.), and white
bream (Blicca bjoerkna) are the major hosts of
C. laticeps, while the congeneric species
C. fimbriceps is mainly found in carp, Cyprinus
carpio L. In the southern part of the Caspian
Sea, C. laticeps  have been reported from
Cyprinus carpio, while C. fimbriceps has been
found in C. carpio and A. brama orientalis
(Sattari, 1996). In the present study, however,
C. fimbriceps was found in A. brama orientalis
and V. vimba persa, as well as C. carpio, while
C. laticeps was only recovered from V. vimba
persa . The prevalence, mean intensity of
infection and abundance of C. fimbriceps in
C. carpio were higher than in A. brama orientalis
and V. vimba persa respectively.

The occurrence of the monogenean Diplozoon
paradoxum (Polyopisthocotylea) on the gills of
bream, Abramis brama  (L.) has been
investigated by several authors. Highest
prevalence rates were recorded during the
summer months (Kagel & Taraschewiski,
1993). The infestation of other species of fish
with diplozoon  parasites has also been
studied. However, according to Kagel &
Taraschewiski, (1993), D. paradoxum is
restricted to A. brama. The identification of
diplozoon monogenean remains rather
controversial. Diplozoon sp. has been reported
from carp (Cyprinus carpio )  and bream

(A.  brama orientalis) (Sattari, 1996) in the
southern part of the Caspian Sea (Sattari,
1996). In the present study, howerver, it was
only found on the gills of Cyprinus carpio.

The occurrence of D. spathaceum meta-
cercariae, a digenean trematode, has been
reported  from several fish species in the
southern part of the Caspian Sea consisting
of T. tinca, C. auratus gibelio, C. carpio, A. brama
orientalis, E. lucius, P. fluviatilis, S. glanis and
Hypophthalmichthys molitrix (Sattari, 1996). In
the present study, this parasite was found in
the eyes of all of the 7 fish species, but its
prevalence in C. auratus gibelio was higher
than in E. lucius, A. brama orientalis, V. vimba
persa, C. carpio, P. fluviatilis and C. chalcoides
respectively. The other digenean trematode,
R. illense was only recovered from intestine
of E. lucius.

In the present study, the monogenean
trematode, T. monenteron was only recovered
from E. lucius, but Dactylogyrus extensus
was  found on  the  g i l l s  o f  A.  brama
orientalis, C. carpio, C. auratus gibelio, V. vimba
persa and C. chalcoides. The other monogenean
trematode, Gyrodatylus sp. was also recovered
from A. brama orientalis, C. carpio  and C.
auratus gibelio.
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