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ABSTRACT
Ornamental fishes are considered as one of the most important means of home entertainment, because
of its diversity and beauty of picturesque colors. This research work has been conducted to show that
the ornamental fish mainly Red Can Oranda Gold fish (Carassius auratus auratus) are mainly affected
with parasites like Argulus sp. and also reveal the prevalent and unforeseen parasitic infection in
commercially available ornamental fishes which may credit to their marketable value. During the
period of March 2014 to April 2015, around 30 numbers of fish farms of West Bengal have been
surveyed and three species of Argulus namely, A. coregoni, A. japonicas, and A. foliaceus have been
isolated and identified from the skin or gill of the fresh water fish species. Clinical signs in infected
fish include scratching on aquarium walls, erratic swimming, and poor growth. It causes pathological
changes due to direct tissue damage and secondary infections. In the present study, it has been noticed
that crustacean parasites were prevalent during pre-monsoon season but their intensity was very less
during the other season of the year. This is the first report of infection with three species of Argulus of
Red Can Oranda Gold fish (Carassius auratus auratus) in India.
Key words : Red Can Oranda Gold fish, Argulus foliaceus, Argulus japonicas ,Argulus coregoni, First
reporting, Prevalence, India

INTRODUCTION

Ornamental fishes are considered as one of the most
important means of home entertainment, because of its
diversity and beauty of picturesque colours. Also,
ornamental fishes are used for commercial purposes as a
new industry all over the world. Argulosis is the most
common crustacean diseases affecting ornamental fishes
(Eissa 2002; Eissa et al. 2002a; Eissa and Mohamed 2004
and Al- Dulaimi 2010), the disease may cause significant

How to cite this article:
Mandira Saha and P.K.Bandyopadhyay (2015). First report
of three species of Argulus (Crustacea: Branchiura) infesting
on red-can Oranda gold fish (Carassius auratus auratus) in
India. Biolife, 3(4), pp 813-819. doi:10.17812/blj.2015.3411
Published online: 19 October 2015

813| © www.globalsciencepg.org

morbidity and mortality in cultured fish populations
especially in heavy infestation (Mousavi et al. 2011;
Sharma et al. 2012).
The genus Argulus (Crustacea: Branchiura), or fish
louse, are common parasites of freshwater fish (Bauer
1991; Yildiz and Kumantas; 2002). According to Eissa
(2002) and Eissa and Mohamed (2004), Argulus
contributes most common disease Argulosis (a crustacean
diseases) affecting ornamental fishes which is specifically
common in goldfish and Koi (Noga 2010). The most
common members of the Branchiura belong to the genus
Argulus, so called fish lice. Many of the species are
parasitic on marine fishes, and about 15 specieses are
found to be infected the freshwater fishes (Bauer et al.
1991and Bykhovskaya-Pavlovskaya 1964). The parasites
may be seen with naked eye since these parasites are 5- 10
mm in size and consist of a head, thorax, and abdomen.
The head is covered by a flattened horseshoe-shaped
carapace, maxillipeds, per oral sting, and basal glands. The
thorax has four segments, each bearing a pair of
swimming legs. The abdomen is a simple bilobbed
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segment. When seen from the dorsal side, two prominent
movable compound eyes are visible in the head region
(Bykhovskaya-Pavlovskaya 1964; Soulsby 1982). In its
life cycle, mature females leave the host and lay several
hundred eggs on vegetation and various objects in the
water (Yıldız 2002). Eggs are ovoid in shape and are
covered by a gelatinous capsule. Depending on the
temperature, 40-100 days are required for completion of
the life cycle (Yıldız 2002). Adults may live free from the
host for up to 15 days. Parasites insert a sting located preorally to inject digestive enzymes into the body (Bauer
1991). They then suck out the liquefied body fluids using
their proboscis-like mouth. Feeding can take place on the
skin or in the gills of the fish causing intense irritation and
tissue damage (Bauer 1991; Richards 1977). Localized
inflammation is often seen at the site. Opportunistic
bacteria such as Aeromonas or Pseudomonas can
sometimes infect these damaged areas leading to skin
ulceration (Abele 1982; Burgu, 1988). In addition to
physical damage, affected fish are subject to severe stress,
which often leads to secondary parasitic infestations with a
white spot and Costia sp. (Bauer 1991). Argulus sp. is
found nearly worldwide with about 150 species known at
present. Three species documented in Europe are Argulus
foliaceus, Argulus japonicas and Argulus coregoni.
Argulus foliaceus also occurs on brown trout, as well as
perch, trench, carp, pike and bream. Besides the damage
and stress caused by Argulus itself, one of the main
worries for fish producers is the associated secondary
infestation that can result from infestations with parasite.
Several studies have examined on the role of parasites as
vectors for other diseases such as Aeromoniasis or
Pseudomoniasis (Bauer 1991; Richards 1977).
The aim of this study is to report for the first time
of three species of Argulus causing harm to Red can
Oranda goldfish in India followed by the prevalence of this
Argulus. sp.

Clinical examination:

MATERIALS AND METHODS

Mean Intensity (Unit) =

Sampling:

Abundance (Unit) =

During the period of March 2014--April 2015, around
thirty fish farms belongings to five districts (Nadia,
Hooghly, Howrah ,North 24-pargana and South 24pargana) have been surveyed and fish specimens were
collected and brought alive to the Laboratory and kept in
the small water bodies (vats) in the vicinity of the
University.

Parasitological examination:
Total number of 730 fishes was observed for detection
of ectoparasitic infection. Parasitological examination was
carried out for the detection and identification of the
external parasites on the skin, gills and the accessory
respiratory organs of the samples.
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Clinical examination of fish species, C. auratus auratus
was adopted using the methods as described by Lucky,
1977 for the determination of any lesions or abnormalities
on the external body surface.

Isolation of pathogens:
The external body surface and gills of fish species, C.
auratus auratus were carefully examined macroscopically.
The detected parasites, which could be easily seen with
naked eyes were collected by using fine brush, washed for
several times in warm saline solution and left in
refrigerator at 4ºC for complete relaxation (Eissa, 2002).
The collected crustaceans were counted, fixed in 70%
ethanol, preserved in alcohol glycerol (4:1) for permanent
mounts, cleaned and mounted according to the methods
described by Lucky (1977).

Identification of infesting species:
Identification and morphometric characteristics were
conducted according particularly to BykhovskayaPavlovskaya et al (1962) and Rushton-Mellor (1994).
Then the microscopical photos were snapped by Olympus
CX 41(10X magnification) model.

Statistical analysis:
Prevalence, mean intensity and abundance concepts as
suggested by Margolis et al. (1982) were used in the
present study.
Prevalence (%)

=

No. of Infected fish × 100
Total number of fish examined
No. of collected parasite /(s)
No. of infected fish
Number of parasites/ (s)
Number of fish examined

RESULTS
During the survey work, total of 730 specimens of the
fish have been collected, out of which 450 fishes were
found to be infected with crustacean parasites. The
infected fishes were identified by their irritating and
sluggish movement. Heavily infected fishes were showed
reddish appearance throughout their whole body specially
fins and head portion (Fig.1A-F).The clinical symptoms of
naturally infected fish with argulosis were revealed the
presence of abnormal swimming ,erratic movements,
rubbing themselves against the wall of the tank, frayed fins
and off food.
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Figure-1.(A,B,C) Photograph showing Argulus sp. on the tail, fin and head of goldfish and (D,E) showing
loosening of scales, hemorrhagic spot and excessive mucous on the lateral side F Showing ulcerations,
hemorrhagic areas with excess of mucous at the head region on the external body surface.

Development of inflammatory lesions at the site of
parasitic existence, characterized by huge secretion of
mucous and haemorrhages causing lesion of the injured
areas were observed on the skin and fin (Fig.1.D, E, F).
However, some infested fishes showed nervous
manifestation with easily detached scales and abraded
areas (Fig.1.D, E).
In this study, three species of Argulus namely, A.
coregoni, (Fig: 2(A-D) and Fig. 3-A), A. japonicas (Fig:
2(E, F) and Fig. 3-B) and A. foliaceus (Fig: 2(G-J) and
Fig. 3-C) have been identified and differentiation of these
three species have also been made, which are as follows.


Argulus coregoni: (Fig: 2(A-D) and Fig. 3-A)
A. coregoni has acuminate abdomen lobes and 12 mm
body length, Posterior lobes of carapace are not extend
beyond the beginning of the abdomen and posterior
incisures of abdomen reach beyond middle of the body
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Argulus japonicas: (Fig: 2(E,F) and Fig. 3-B)
A. japonicas 4-8 mm in length and posterior lobes of
cephalothoracic carapace extended beyond the beginning
of abdomen, Round lobes (though more pointed than A.
foliaceus) and covered marginally with small spines and
Posterior incisures of abdomen reach middle of the body.


Argulus foliaceus: (Fig: 2(G-J) and Fig. 3-C)
In case of A. foliaceus the length of the parasites is 6-7
mm in length and has rounded lobes of abdomen which
covered marginally with small spines, the posterior
emargination not reaching the mid-line and posterior lobes
cephalothoracic carapace not extended beyond the
beginning of abdomen. The morphometric comparison has
been done using morphological keys mention in (Table 1).
Crustacean parasites were prevalent during Premonsoon season but their intensity was very less
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Table.1: Differences among Argulus species considered in this study.
Species

Length of
body (mm)

Posterior lobes of carapace

A. foliaceus

6-7

Not extend beyond beginning
of the abdomen

A. japonicas

4-8

A. coregoni

12

Posterior incisures of
abdomen

Abdomen

Round lobes is covered
marginally with small
spines
Round lobes (though more
Extend beyond level of the
pointed than
middle of abdomen and
A. foliaceus)and covered
carapace covers forth leg
marginally with small
spines
Not extend beyond beginning Acuminate lobes without
of abdomen
any small spines

Not reach middle

Reach middle

Reach beyond middle

Figure- 2. (A, B) Photograph showing Dorsal and Ventral view of male Argulus coregoni ,(C,D) showing Dorsal
and Ventral view of female Argulus coregoni , (E) showing dorsal view of male Argulus japonicas and (F)
showing dorsal view of female Argulus japonicas (G,I) Photograph showing dorso-anterior and posterior view of
Argulus foliaceus and (H,J) showing ventro-anterior and posterior view of Argulus foliaceus.

Figure- 3.(A) Showing the schematic diagram of Argulus coregoni, (B) Argulus japonicas and (C) Argulus
foliaceus. Scale Bar–5 µm.
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Figure- 4.Graphical representation of Season wise prevalence of Argulus sp. in Red Can Oranda Gold fish.

Table- 2.Season wise prevalence, mean intensity and abundance of Argulus sp. in Red Can Oranda Gold fish
No. of Fish
Examined

No. of fish
infected

No. of collected
parasites

Prevalence

Mean
Intensity

Abundance

PreMonsoon

170

87

602

51.18

6.92

3.54

Monsoon

250

3

4

1.20

1.33

0.02

PostMonsoon

310

63

192

20.32

3.05

0.62

Season

during the other season of the year. Seasonal fluctuation of
this crustacean parasites in the fish has been mentioned in
(Fig: 4). The prevalence and mean-intensity (Table.2) was
more in Pre-monsoon and that too followed by Postmonsoon and Monsoon and in succession (Table.2). The
Abundance (unit wise) differed season to season and there
was a drastic fluctuation has been occurred. It was
recorded more in Pre-monsoon season and least in
Monsoon (Table.2).

DISCUSSION
Argulus sp. have been reported from different fish
species worldwide (Buchmann and Bresciani 1997 ;
Molnar et.al. 1998 ; Geldiay 1974 ; Sarieyyupoglu 1991 ;
Noga 2010 ; Notash 2013 ; Toksen 2006; Yildiz and
Kumantas 2002 ; Ekingen 1976; Burgu et.al. 1988;
Adnan 2014; Abd el-mohsen 2013). In Iran, Argulus spp.
were reported from different hosts between 1984 and
2012(Peygan 1999; Azadikhah et al 2009; Behrouzfar et al
2009; Jaameei et al 2009; Mehdizadeh 2009; Mokhayer
2006; Mokhayer and Ebrahimzadeh Mousavi 2009;
Mosafer et al 2009; Noaman et al 2010; Ebrahimzadeh
Mousavi 2011; Shahab Notash 2012) . In India Chanda et
al. al., 2011 and Kaur et.al., 2014 reported Argulus sp.
from Gold fish and Koi fish respectively but reporting of
three species namely, Argulus coregoni (Thorell, 1864),
Argulus japonicas (Thiele, 1900), and Argulus foliaceus
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(Linnaeus, 1758) are first time in Red Can Oranda Gold
Fish Carassius auratus auratus in India.
The morphometric comparison among these three
species on the basis of their length, posterior lobes of
carapace, abdomen , posterior incisures of abdomen have
been made i.e. A. coregoni has acuminate abdomen lobes
and 12 mm body length, in A. japonicas posterior lobes of
cephalothoracic carapace extended beyond the beginning
of abdomen but A. foliaceus has rounded lobes of
abdomen, the posterior emargination not reaching the midline and posterior lobes cephalothoracic carapace not
extended beyond the beginning of abdomen .This findings
matches with the findings of Yildiz and Kumantas
(2002).
Clinical signs and behaviours observed in infected fish
were in accordance with the cases reported by Tokşen
(2006), Yildiz and Kumantas (2002), Noaman (2010). The
present study revealed that the clinical sings of naturally
infected fish species with different Argulus sp. were erratic
movements, abnormal swimming, rubbing themselves
against the wall of tank, frayed fins, off food, flashing,
scratching, mucus increase and poor growth as well as
blood spots in the surface of their body and fins were
observed. These signs are occurred due to the attachment
and feeding activity of Argulus sp. by sucking body fluids
of the host with their proboscis like mouth. This result
corroborated with the observations of some authors
namely, Yıldız and Kumantas (2002), Tokşen (2006),
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Noaman et al. (2010), Elissa (2002), Noga (2010), Adnan
AL-Darwesh (2014), Abd el-mohsen (2013). However,
repeating piercing of the skin Argulus may inject a toxic
enzymes causing irritation, resulting in the development of
inflammatory lesions characterized by increase mucous
secretion, haemorrhages and necrosis of the injured areas
(Toksen 2006; Noaman et al. 2010; Noga 2010;
Purivirojkul 2012; Sharma et al. 2012; Vasilean et al.
2012; Myer 2013). However, such secreted toxins by
parasite may explain the recorded nervous manifestation in
naturally infested fishes in the present study (Vasilean et
al. 2012).
In the present study seasonal data revealed that the
intensity of crustacean parasite Argulus sp. infection were
high in high temperature and the infection gradually
decreased with the fall of temperature during postmonsoon season. These work matches with the
observation of Walker (2008). Furthermore, fluctuation of
temperature and poor water quality are also responsible for
spreading of disease to delicate Oranda gold fish.

CONCLUSION
The study concluded that poor control of importation of
fish will causes argulosis considered a critical crustacean
parasitic disease of clinical importance to cultured C.
auratus auratus. However, the occurrence of the disease in
pre-monsoon season (summer) may prove the seasonal
impact on the pathogenesis of such disease condition.
Periodical screening, quarantine and fish must closely be
inspected for the presence of the parasite at the time of
purchasing for preventing the disease among cultured Red
Can Oranda Gold Fish species is regularly and periodically
recommended.
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