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Abstract. Three monogenean parasites species were extracted from
405 fish specimens, belonging to three species namely: Aspius vorax,
(Shilleg), Cyprinus carpio, (Common carp) and Liza abu, (Kishni),
that were collected from the Hilla river (at Babylon province). These
monogeneans  are:  Dactylogyrus  ersinensis,  Gyrodactylus
menschikowi and Gyrodactylus derjavini. Prevalence and mean
intensity was studied. In this study all these parasites are redescribed
and reported for the first time from Iraqian freshwater fishes.

Keywords:  Monogenean  parasites, Dactylogyrus ersinensis,
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Introduction

The monogenetic trematodes are hermaphroditic flat worms that
complete their life cycle on a single host and they mostly commonly live
as ectoparasites on the gills or general body surface of freshwater and
marine fishes all over the world (Cable et al., 1998; Kearn, 1999).

A major identifying characteristic of monogenean parasite is their
organ of attachment,(the haptor).This is found at the posterior end and
may have 0,1,or 2 pairs of anchors, number of hooks, copulatory organ,
gonads and eye spots. Monogeneans may cause severe damage in
hatcheries of fish farms and may cause mortality in the wild (Obiakezie
and Taege, 1991).
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The viviparous monogenean fish parasite genus Gyrodactylus is one
of the most specious genera among metazoan animals (Cribb et al,
2000). The estimated global number of taxa might be more than 20.000
(Bakke et al., 2002). Most species descriptions of parasitic worms are
based on morphology, but they may also contain important information
about ecology, including for example host, life-history or locality. The
morphological discrimination of species within the species-rich and
diverse genus Gyrodactylus is mainly based on the opisthaptoral hard
parts, marginal hooks, ventral bars and anchors of the posterior
attachment organ. In particular, the shape of the tiny marginal hook
sickles is species specific and fully developed before the mother gives
birth to the progeny (Malmberg, 1970). These characters exhibit a range
of intraspecific genetic or phenetic variation (Harris, 1988). Recent
developments in microscopical techniques and data processing will
greatly improve resolution of morphological characters (McHugh et al.,
2000).

In Iraq, many surveys of the monogenean parasites of freshwater
fishes were carried out by (Ali, 1985; Ali ef al., 1988; Salih et al., 1988;
Abdul-Ameer, 1989; Abdullah, 1990; Mhaisen ef al., 1990, 1997; Al-
Zubaidy, 1998; Al-Aubaidy, 1999). Those authors described more than
40 monogenean species in the middle of Iraq (from Tigris and Diyala
rivers, a lake and four fish farms), north of Iraq (from Dokan lake) and
south of Iraq (from Al-Hammar marsh and Shatt Al-Arab river).

The present work aimed to investigate the presence of monogenean
parasites in three fish species from Hilla river middle of Iraq.

Materials and Methods

Monogenean parasites were collected from 405 specimens of three
fish species (95 specimens of Aspius vorax, 116 specimens of Cyprinus
carpio and194 specimens of Liza abu) from the Hilla river, middle of
Iraq, during February 2002 to February 2003. The fishes measured 12-55
cm of total length, and weighted 110-1200g.

The parasites were collected from gills, skin and fins under light
microscope and were placed in glycerol-gelatin, then placed under a
cover slip and preserved as cover slip preparations. The monogenean
species were identified microscopically. Drawings of parasites were
made by using of camera Lucida. The measurements of sclerotized
elements were taken according to Bykovskaya-Ravlovskaya et al. (1962),
Ergens and Dulmaa (1969) and Gussev (1985). The terms prevalence (P)
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and mean intensity (I) were used according to Bush ef al(1997). All
parasitic measurements were in mm and were taken by using occular
length with graduated scales (Tablel).

Results and Discussion

The gills of 28 speciemen of the common carp were found to be
infected with D. ersinensis. Also, the gills and skin of 37 specimens of
the common carp and skin, gills and fins of 87 specimens of mugilid fish
were infected with G.menschikowi, and the gills, skin and fins of 12
specimens of Aspius vorax were infected with G.derjavini. These three
monogenean ectoparasites are recorded for the first time in Iragq.

Table 1. Shows the parasite species from three different fish species and site of infection.
No. =number, exa. =examined, inf. = infection.

Parasite species Fish species No. Fish No.Fish inf. Site of inf.
exa.
D. ersinensis C. carpio 116 28 Gill
G.menschikowi C. carpio 116 37 Gill & Skin
L. abu 194 87 Gill, Skin
&Fin
G.derjavini A. vorax 95 12 Gill, Skin
&Fin

Dactylogyrus ersinensis Spasskijet Rojtman, 1960

This parasite (Fig.1) was found on gills of 28 specimens of the
common carp from Hilla river .The measurement of D.ersinensis are
based on 18 specimens.

Description: Parasite body length was 0.237-0.370, width 0.046-0.083
(Fig.1a). Haptor length was 0.041-0.055, width 0.070-0.080, total anchor
length 0.028-0.032, external processus 0.002-0.006 long, internal
processus 0.005-0.008 long, shaft 0.024-0.026 long, point 0.009-0.010
long. Ventral bar length 0.015-0.021, width 0.008-0.012. Dorsal bar
length 0.016-0.022, width 0.003-0.004 (Fig.1b). Marginal hook (Fig.1c)
length 0.018- 0.022, handle length 0.005-0.008. Copulatory apparatus
(Fig.1d) 0.022-0.026 long.

Type host: Cyprinus carpio L .1758.
Type locality: Hilla river

Site of infection: Gill

Prevalence: 24.1 %

Mean intensity: 2.3
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Fig. 1. D. ersinensis whole (a) X 150, anchor with bar (b) X640, marginal hooks (c¢) X640
copulatory apparatus (d) X640.

This study documents the occurrence of D.ersinensis in freshwater
fishes from Hilla river, middle of Iraq.The characteristic discription of
the specimens studied such as the attachment organ (haptor),anchor, eye
spots, copulatory organ and gonads clearly place this species within the
genus Dactylogyrus. Also, the measurements of D.ersinensis herein are
in agreement with those of the holotype of this parasite, which were
described for the first time from the gills, skin and fins of Cyprinus
carpio in U.S.S.R. and from the Phoxinus percnurus in Poland (Ergens,
1981). The slight differences concerning the hard parts of the haptor can
be attributed to changes in environmental temperatures (Prost, 1991).
This is the first report for the presence of D.ersinensis from freshwater
fishes of Iraq.

The family dactylogyridae includes a large number of parasitic
species mainly in the gills of freshwater fishes. The genus Dactylogyrus
is oviparous and very specious, more than 900 described species. In Iraq,
more than 30species of the Dactylogyrus were collected and identified
before, 7 species were recorded from Cyprinus carpio. These are:
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D.charbinensis, recorded from Dokan lake, north of Iraq (Abdullah,
1990); D.anchoratus, from Tigris river and Al-Zaafaraniya fish farm
(Mhaisen et al., 1997); D.propinquus; D.ergensi; D.sahuensis and
D.navicularis from Al-Furat fish farm (Al-Zubaidy, 1998) and D.baueri
from Al-Zaafaraniya fish farm (Al-Aubaidy, 1999).

Species of Dactylogyrids showed different rates of tolerance to water
salinity (Paperna, 1964), and development to maturity is usually fast 4-5
days and their life span is short (540 days) (Shaharom-Harrison, 1986).
Because the life span is short and the spatial distribution of the host
makes chance contact unlikely, these parasites having evolved variety of
mechanisms to increase chance of host location, these include: the
production of eggs when fish are shoaling and so potential hosts are close
together, hatching of the oncomiracidia during daytime when the fish are
resting on the bottom and response to chemical and physical stimuli, the
larvae are able to locate their hosts over short distances (Cable et al.,
1998).

Gyrodactylus menschikowi Gvosdev, 1950

This parasite (Fig. 2) was found on the gills and skin of 37 specimens
of the common carp and skin, fins and gills of 87 specimens of mugilid
fish from Hilla river. The measurements are based on 25 specimens.

Fig. 2. G.menschikowi whole (a) X150, anchor with bar (b) X640, marginal hooks (c) X640.
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Description: Parasite length was 0.225-0.695, width 0.030-0.097
(Fig.2a). Haptor length was 0.040-0.079, width 0.050-0.094. Total
anchor (Fig.2b) length was 0.042-0.044. Marginal hook (Fig.2c) length
0.013-0.016, Dorsal bar length was 0.011-0.015, width0.001-0.002,
ventral bar length0.014-0.017, width 0.010-0.017. Cirrus pouch length
was 0.009-0.015, width 0.008 - 0.014.

Type host: Cyprinus carpio L. 1758 and Liza abu (Heckle, 1843)

Type locality: Hilla river.

Site of infection: Gills, skin and fins.

Prevalence: 32 % (Cyprinus carpio) and 44.8 % (Liza abu).

Mean intensity: 0.66 (Cyprinus carpio) and 1.4 (Liza abu).

Gyrodactylus derjavini Mikailov, 1975.

This species (Fig. 3) was found on the gills, skin, and fins of 12
specimens of A. vorax. The body measurements of this ectoparasite were
taken from 6 specimens.

Fig. 3. G.derjavini whole (a) X150, anchor with bar (b) X640, marginal hooks (c) X640.
1- eye spots 2-testes  3- ovary 4- smoll hooks  5-Anchor  6- Uterus

Characters analysed on the hard parts of haptor of monogeneans.

7- Anchor shaft length 8- Anchor point length
9-Width of ventral bar 10- Total length of marginal hooks
11- Length of marginal hook sickle 12- Length ventral bar membrane

13- Length of ventral bar 14- Width of dorsal bar
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Description: Parasite length was 0.510-0.612, width 0.068-0.078
(Fig.3a). Total anchor (Fig.3b) length was 0.053-0.064, length of basal
portion (shaft) 0.037-0.047 of point 0.025-0.033, ventral bar 0.022-0.029
long, basal width 0.007-0.010, length of ventral bar membrance 0.012-
0.017. Dorsal bar 0.020-0.030 long, median width 0.002-0.003, lateral
width 0.002-0.004. Over all length of marginal hooks (Fig.3c), 0.028-
0.034.

Type host: Aspius vorax (Heckle, 1843).

Type locality: Hilla river.

Site of infection: Gills, skin and fins.

Prevalence: 12.6%.

Mean intensity: 0.13.

G. menschikowi and G. derjavini are common ectoparasites in
Europe. It was noted in U.S.S.R, Sweden, Norway, Denmark, Italy,
Poland and Scotland (Ergens,1983; Malmberg, 1987a,b).Variability of
the length of the anchors and marginal hooks of the haptor of
G.derjavini is dependent on fish species and the kind of the environment
of the fish (Prost,1991).

A wide range in shape of haptors is observed between Gyrodactylus
species and the differences in haptoral morphology may be one reason
for the different site specificity (Cone and Cusack, 1988). The haptoral
morphology of each Gyrodactylus species is probably an adaptation to
the site at which it is attached to the host (Jensen and Johnsen, 1992). Mo
(1993) mentioned that the marginal hooks, anchors and ventral bars
showed considerable seasonal variation in size, but varied very little in
shape. The size increased when the water temperature decreased and vice
versa. The large number of species and intraspecific morphological
variations cause problems in identifying single Gyrodactylus specimens,
especially when collected on unexpected hosts, or from previously
unstudied localities (Zietara and Lumme, 2003).

In Iraq, there are 11 species belong to the family Gyrodactylidae that
were recorded, these include: G.elegans (Ali, 1985); G.kherulensis (Ali
et al., 1988); G.baicalensis (Salih et al., 1988); G.markewitschi (Abdul-
Ameer, 1989); G.ctenopharyn- godontis (Mhaisen et al.1990); G.vicinus,
G.paralatus; G.sprostonae; G.medius; G.salaris and G.malmbergi (Al-
Zubaidy, 1998). All these species were recorded from rivers, lake and
fish farms. G. menschikowi occurs on gills of fish host and very rare on
the external body surface of the host. Pnkrylova ef al. (2005) mentioned
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that about 98% of specimens infected skin and fins, while 2% infected
the gills of the host.

G. derjavini, in this study was only detected on the Aspius vorax
which, may indicate that the host fish is more susceptible to this
viviparous parasite. Many species within the monogenean genus
GyrodactylusVonNordmann, 1832 are host specific (Bakke et al., 2002),
but the basis for this specificity is still insufficiently known (Buchmann
and Lindenstrom, 2002).Chemical, mechanical, and behavioural
mechanisms have been suggested to explain this host specificity
(Whittington et al., 2000). Although chemical host substances are
considered to offer a good explanation both among Gyrodactylids
(Jorndrup and Buchmann, 2005) and among other monogeneans
(Hirazawa et al., 2003). Buchmann et al., (2004) mentioned that the fish
species with highest contact with G.derjavini on the substrate (the carp)
showed the lowest infection, which suggests that chemical substance,
mucus, pH, water currents factors could influence such host choices by
monogeneans. Monogeneans, in general, are known to possess sensory
organs (Watson and Rohde, 1994) and have been suggested to involve
lectin-carbohydrate recognition (Jorndrup and Buchmann, 2005), pH-
related interactions (Hirazawa et al, 2003) and other compounds
(Whittington et al., 2000) in their communication with their microhabitat
in the fish. Host movements are probably necessary to secure parasite
host contacts whereby these short range chemoattractants can play a role.

Harris et al., (2004) mentioned that the majority of Gyrodactylus
species (59%) were recorded from single hosts, some have a much
broader broad range. Gyrodactylus spp. have a wide host range and
ubiquitous parasites on the host skin , fins and gills, and characterized by
the absence of larvae, the adults being viviparous, parasites give birth to
fully developed adults. Intra-uterine embryos already contain second and
often third generation of embryos, and this leads to rapid increase in
parasite numbers (Bakke et al., 2002). When fish come close together,
the adult parasites can easily move from one fish to another, spreading
the infection. In addition, the parasites can also survive for short periods
in the absence of the host (Kearn, 1999).

In this study the prevalence by these monogeneans (Dactylogyrus
and Gyrodactylus) were shown negatively correlated with host
length/age, thus small fish appear as more susceptible to the infection
rather than the larger one. This trend was previously observed in the case
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of other monogeneans (Grutte ef al., 2002; Mattiucci ef al., 2005). In the
present study, the fins of some infected fish (especially Liza abu) with G.
menschikowi were erosions and red spots were also shown in the baseses
of these fins. Kearn (1999) mentioned that the heavy infection with
Gyrodactylus spp. can cause overall darkening in color, erosion of fins,
obvious secretions of mucus which sometimes is described as blue-grey
slime, emaciation especially in young fishes and loss of scales. Obiekezie
and Taege (1991) reported severe mortalities (up to 90%) of Clarias
gariepinus fry (two week old) in a hatchery in Nigeria, due to a severe
infestation by Gyrodactylus groschafti.
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