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ABSTRACT: Argulus indicus (Crustacea: Branchiura), or the fish louse, is an external parasite in Phylum 
Arthropoda found on the skin, fin or gills of freshwater fish species. It is very flat with an oval or rounded 
carapace, two compound eyes, sucking mouthparts with a piercing stylet, and two suction cups it uses to attach 
to its host. Clinical signs in infected fishes 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, red tilapia (Oreochromis niloticus x Oreochromis mossambicus), with symptoms such as abnormal 
swimming or scratches on their skin, were collected from a cage culture at Klong Rapee-Phat, Nong-Seau 
District, Pathum-Thani Province in Thailand. The parasites collected from the skin and fins of infected red 
tilapia were identified as Argulus indicus. This is the first report of infection with A. indicus of red tilapia (O. 
niloticus x O. mossambicus) in Thailand. 
 
Keywords: Argulus indicus, Fish louse, Red tilapia, Oreochromis niloticus x Oreochromis mosambicus, 
Thailand 
 
1. INTRODUCTION 
 

Among crustaceans, more than 1,500 species of 
copepods are parasitic on fishes. Argulus Müller, 
1785 is one genera belonging to the class 
Branchiura, most commonly known as fish lice or 
fish louse, a class of crustacean arthropods [1] that 
are members of a large group of branchiuran 
parasites related to crabs, lobsters and shrimp [2]. 
The genus Argulus (Crustacea: Branchiura), or fish 
louse, is a common parasite of freshwater fishes [3]. 
Nearly 15 species are found in freshwater fishes and 
several of the species are parasitic on marine fishes 
[4]. Fish louse belonging to the Argulidae family 
are skin parasites. About one hundred known 
species have worldwide distribution [5] and cause 
damage to skin epithleum by their feeding activity. 
The wounds bleed slowly and become the sites of 
secondary infections by pathogens [6]. The injury 
to tissue manifests as inflammation and secondary 
infections by microbes. If the infection is high, 
these parasites can cause great damage to 
populations of fishes in pond culture and cage 
culture systems [7].  

Parasitic crustaceans are among the most 
harmful pests for fishes. Certain species cause mass 
infestation and mortality in fish cultures, sometimes 
even in nature, resulting in considerable economic 
losses. Fish cultures now include raising fishes not 
only in man-made ponds and tanks, but also in cages 
and pens built or suspended in large bodies of water 
such as reservoirs, lakes, and even marine coastal 
areas [8]. Fishes serve as a potential source of 

animal protein for humans [9]. About 40% of the 
protein diet of 2/3 of the entire global population 
comes from fishes [10]. The majority of fishes serve 
as an intermediate host for many parasites which 
can cause mass mortality thereby reducing the food 
value of fishes [11]. Tilapia species are freshwater 
fishes belonging to the family of Cichlidae which 
are considered to be more resistant as compared to 
other species of cultured fishes [12]. Crustaceans 
constitute one of the four recent subphyla of phylum 
Arthropoda which includes 1,242,040 species [13]. 

Tilapia is a freshwater fish belonging to the 
family Cichlidae. It is native to Africa, but was 
introduced into many tropical, subtropical and 
temperate regions of the world during the second 
half of the 20th century [14]. Tilapia is a worldwide 
fish of great commercial importance and it is 
recognized as one of the most important aquaculture 
species of the 21st century. Tilapia is currently 
ranked second only to carp in global production 
[15]. The world’s total tilapia production in 2012 
was 4.2 million tonnes. Tilapia aquaculture is 
rapidly expanding with a global production of about 
2.8 million metric tonnes in 2008 [16] and estimated 
to increase to 8.89 million metric tonnes by the year 
2020 [17]. The red tilapia (Oreochromis hybrids or 
O. niloticus x O. mossambicus) developed from 
crosses of the main Oreochromis culture species has 
also become popular in recent years [18]. 

The parasites use the fish for their shelter and 
food and destruct more or less each and every organ 
resulting in pathogenic effects [19]. Crustacean is 
an important disease producing parasites of 
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freshwater fishes. Argulus is one of a serious 
pathogen of fish in natural and intensive fish 
cultures. Many problems associated with argulid 
infections are a reduced rate of growth and impact 
on the aesthetic value of the fish host which results 
in economic losses in fisheries [20]. This is the first 
report of infection with A. indicus of red tilapia (O. 
niloticus x O. mossambicus) in Thailand. As such, 
the present study aims to make a survey to elucidate 
the morphological characteristics of A. indicus.  

 
2. MATERIALS AND METHODS  
 

In March 2017, thirty red tilapias were collected 
using gill nets from a cage culture at Klong Rapee-
Phat, Nong-Seau District, Pathum-Thani Province 
in Thailand. These fishes were examined for 
external parasites. Twenty four fishes were found to 
be infected with copepod parasites.  Argulus were 
found attached to the bodies on scales and fins. The 
parasites were carefully removed with the help of a 
needle and a soft brush. The specimens of Argulus 
collected from the body surface of the red tilapias 
were preserved in 70% ethyl-alcohol and then 
transferred to 2% formalin for detailed study. Using 
a compound light microscope at x10 and x40 
magnifications, the fishes were dissected and 
examined. The Argulus parasites were fixed in 70% 
ethyl-alcohol and then transferred to the laboratory. 
The identification of the morphometric 
characteristics of this parasite was carried out as 
described previously [5, 21, 22, 23 and 24]. 
 
3. RESULTS AND DISCUSSION 
 

Specimens of fish louse were collected in March 
2017 of the body surfaces (scales, skin and fins) of 
red tilapias (Fig. 1) in a cage culture at Klong 
Rapee-Phat, together with the number of infestation 
values are given in Table 1. 

 
Table 1 Infestation values of Argulus indicus on 
Red Tilapia caught from Klong Rapee-Phat 

 
Infestation values Number 

Number of fish investigated 30 
Number of fish infested 24 
Prevalence (%) 80 
Number of A. indicus on 1 fish 1-28 
Total number of  A. indicus 736 

 
Twenty four red tilapias were found to be 

heavily infested with A. indicus. Acute 
haemorrhagic septicemia inflamed skin wounds 
(Figure 2), an increased production of mucosal 
material, loss of scales and corrosion of fins were 
observed in these red tilapias. Fish louse causes 
damage to the skin epithelium by their feeding 

activity. The wounds bleed slowly and become the 
site of secondary infection by pathogens [6]. The 
small lesions and collagen of the dermis were 
secondarily infected by bacteria and fungi leading 
to further degeneration of the epidermal layer and 
disruption of the basal membrane [25]. 

 

 
 
Fig.1 Fish louses (A. indicus) (arrow) were 
collected on the body surfaces (scales, skin and fins) 
of red tilapias 

 

 
 
Fig.2 Acute haemorrhagic septicemia inflamed skin 
wounds (arrow) 
 

The systematic position of the genus Argulus is 
as follows: 

 
Class: Crustacea  
    Subclass: Branchiuran  
        Order: Arguloidea  
            Family: Argulidae  
                Genus: Argulus  
                Argulus indicus Weber, 1892  
 
The morphological description of Argulus 

indicus can be expressed as follows (Figure 3 to 5); 
a wide, oval body, dorso-ventrally flattened and 2 
complex faceted eyes. The cephalothorax is covered  
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Fig.3 Ventral view of A. indicus (female) (scale = 1 
mm), where 1=1st antenna, 2=2nd antenna, 3=eye, 
4=1st maxilla or suction cup, 5=respiratory area, 
6=thorax, 7=thoracic appendage, 8=spermathecal, 
9=abdomen (urosome or caudal fin) 
 
 

 
 

Fig.4 Ventral view of A. indicus (male) (scale = 1 
mm), where 1=1st antenna, 2=2nd antenna, 3=eye, 
4=1st maxilla or suction cup, 5= thoracic appendage, 
6= abdomen (urosome or caudal fin), 7=testes 
 
with a wide convex scutum and its posterior margin 
is indented. First maxillae are usually modified as 
powerful suctorial organs, which are clearly visible 
at the ventral surface. The second maxilla or suction 
cup, posterior to the sucker, has 5 segments. Four 

pairs of thoracic legs are modified for swimming. 
Each thoracic segment bears a single pair of 
biramous swimming legs (thoracopods), the first 2 
pairs of which in both sexes have a backwardly 
projecting process or flabellum. The urosome with 
rounded lobes is covered marginally with small 
spines. The anterior end of the cephalothorax forms 
a broad protrusion and is delimited laterally by 
shallow grooves. The posterior incisures of the 
urosome do not reach into the center. 

The carapace is almost as broad as it is long with 
a deep posterior sinus. The lateral lobes of the 
carapace convex overlap all the swimming legs. 
The dorsal paired ridges of the carapace curve 
outward beyond the paired eyes anteriorly and 
discontinue posteriorly with the posterior straight 
pieces ending near the posterior transverse groove 
of the cephalic region (Fig. 5). 

 

 
 
Fig.5 Dorsal view of A. indicus (Male) (scale = 1 
mm), where 1= carapace, 2=ridges, 3=eye, 4=testes, 
5=swimming leg 
 

The minute anterior respiratory area just anterior 
to the very large and oblong posterior one (Figure 3 
and Fig. 6); the ribs of the suction cup with 3 rods 
and not of the imbricate plates (Fig. 7); the second 
maxilla slender, basal plate with three large teeth. 

The species of the fish louse Argulus 
(Crustacea: Branchiura) are found distributed 
throughout the world and 143 species in the genus 
have been described, although it is likely that many 
of these are synonymous [6]. Species of Argulus are 
characterized by a depressed ovoid and broad body. 
The head is fused with the thoracic segment forming 
a cephalothorax covered by a dorsal, broad, flat 
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shield (carapace) with posterolateral lobes. Two 
pair of maxillae are present, the first maxillae in the 
genus Argulus is highly modified to form cup-like 
suckers with strongly reinforced walls [26]. 

 

 
 

Fig.6 The respiratory area of A. indicus (arrow) 
(scale = 0.5 mm)  
 
 

 
 

Fig.7 Ribs of the suction cup with 3 rods (arrow) 
(scale = 0.5 mm) 
 

The species of the fish louse Argulus 
(Crustacea: Branchiura) are found distributed 
throughout the world and 143 species in the genus 
have been described, although it is likely that many 

of these are synonymous [6]. Species of Argulus are 
characterized by a depressed ovoid and broad body. 
The head is fused with the thoracic segment forming 
a cephalothorax covered by a dorsal, broad, flat 
shield (carapace) with posterolateral lobes. Two 
pair of maxillae are present, the first maxillae in the 
genus Argulus is highly modified to form cup-like 
suckers with strongly reinforced walls [26]. 

This genus is distributed worldwide in both 
marine and freshwater habitats [5]. The genus 
Argulus causes problems in many types of aquatic 
systems throughout the world. Although there is a 
considerable literature available on the group of 
parasites, most is concerned with the taxonomy, 
morphology and development of the parasite, about 
which aspects are fairly well understood. There is 
much less reliable information available on other 
aspects of the biology of Argulus; in particular there 
is a need for quantitative and experimentally based 
studies. A. indicus was found on Ophiocephalus 
punctatus from West Bebgal [27], Ophiocephalus 
micropeltes from Tasik Temengor, Parak from 
Malasia [28] and on Major carps from Hyderabad 
from Pakistan [29]. There are four species of 
Argulus reported in Thailand such as A. foliaceus, 
A. indicus, A. siamensis and A. alosae [21]. A. 
indicus was found on the skin of Siam fighting fish 
(Betta splendens Regan, 1910) from Bangkok, 
Thailand [30]. If it is physically possible the best 
control method for Argulus-infected waters is to 
empty them of fish and allow a fallow period before 
re-stocking. This would have to be long enough to 
allow for the hatching of eggs and the death of 
resulting parasites. Alternatively lakes could be 
drained and left empty for sufficient time for eggs 
to be killed by desiccation or frost [31]. 

 
4. CONCLUSIONS 

 
This research has identified and characterized 

the parasites residing in the red tilapia (O. niloticus 
x O. mossambicus) from Klong Rapee-Phat, Nong-
Seau District, Pathum-Thani Province in Thailand. 
This is valuable information given the widespread 
local consumption of the fish  and its significance as 
the main source of protein. In the study, a total of 
thirty red tilapia fish samples were examined and 
the findings revealed the existence of fish louse or 
A. indicus (Crustacea: Branchiura). The external 
copepod parasitic species were found on the scales, 
skin and fins with the highest prevalence of 
parasitic infection (80%) (Table 1) with the 
characteristic of the anterior respiratory area minute 
just anterior to the very large and oblong posterior 
one; ribs of suction cup with three rods and not of 
imbricate plates. All of parasites from this study 
were fish louse in genus Argulus and were 
identified as A. indicus. This is the first report of 
infection with A. indicus of red tilapia (O. niloticus 
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x O. mossambicus) in Thailand. 
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