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Introduction to Some Species of Argulus (Crustacea: Branchiura), Parasitic Infections
in the Freshwater Fishes
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ABSTRACT: The ectoparasitic are frequently found on various species of freshwater fishes. Species of genus
Argulus are common and important parasites of freshwater fishes. These species are temporary parasites of fish and
cannot survive without a host for long period. Many studies reported the transmission of Argulus species through
freshwater fishes worldwide. The aim of this study is to review previous information on Argulus species, parasitic
infections in freshwater fishes. The present study suggests that the biological controls can be used to reduce Argulus
species among fish populations. In addition to prevent the spread of disease and parasites, this study recommends that
fish should be examined for high risk parasites and other pathogens before their intended uses.
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Diseases in freshwater fishes are a major threat to
production and have become a limiting factor.
Parasitic infections are among the most important
factors that may affect the fish populations. Hence,
the parasitic infections have recently been identified
as an important health problem of fish (Phan et al.,
2010; Khalil Mokhtar et al., 2014; Iqbal and Imtiaz,
2016).
The most common members of the Branchiura
belong to the genus Argulus. The Argulus species
(Family: Argulidae), more commonly known as fish
lice and are common parasites of freshwater fishes
(Saha and Bandyopadhyay, 2015). These parasites
have a direct life cycle using the fish as hosts. In the
other words, Argulus species survive on fish species
as hosts for most part of their life cycle
(Ebrahimzadeh Mousavi et al., 2011; Woo and
Buchmann, 2012).
Many studies reported the transmission of parasites
and other pathogens through freshwater fishes
worldwide. Over 170 species of Argulus reported
from freshwater and marine fishes (Boxshall, 2009).
According to Ruane et al (1999) and Tavares-Dias et
al (2007), Argulus species are causing great losses in
fish stocks in several countries. These species have
been reported from marine fish farming facilities in
different countries like Chile, Canada and Norway. In
addition these can cause mortality in farmed fish
stocks (Schram et al., 2005; Catalano and Hutson,
2010). Therefore, the present study was planned to
*

investigate Argulus species, common parasitic
infections in freshwater fishes. This article provides
useful information about diagnosis, control and
management of parasitic diseases in freshwater fishes
to enthusiasts.
The genus Argulus is group of crustacean parasites
found on the fins, gills and skin of different fish
species. The general body-form of Argulus is a dorsoventrally flattened and covered by a large chitinous
carapace (Lester and Roubal, 1995; Tokşen, 2006).
There are three region on Argulus: cephalothorax,
thorax and abdomen (Figure 1).
Argulus usually carries some bacterial and viral
diseases. The lesions caused by this parasite are
usually infected with bacterial, viral and fungal
infections, and in some cases, bloody rashes or
septicemia. In some cases, the ulcers caused by
Argulus are attacked by other parasites such as Costia
sp. In this case, the risk of mortality will increase
among fishes.

Fig 1: Ventral view of Argulus foliaceus (modified from Alas et
al., 2010)
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Taxonomic Notes
Kingdom: Animalia
Phylum: Arthropoda
Subphylum: Crustacea
Class: Maxillopoda
Subclass: Branchiura
Order: Arguloida
Family: Argulidae
Genus: Argulus
Species: Argulus foliaceus,
Argulus japonicas.

Argulus

coregoni,

Some Species of Argulus
The genus Argulus has a worldwide distribution and
has been found in Asia, Europe, Africa, Australia and
North, Central, and South America (Poly, 2017). The
most common species of Argulus are listed:

Argulus foliaceus (Linne, 1758): Common Parasitic
Infection in the Freshwater Fishes
Argulus foliaceus (fish-louse) has been implicated as
an intermediate host. This species is a temporary
parasite of fish and can leave the fish host and move
freely for short periods of time (Svobodova and
Kolarova, 2004). A. foliaceus is one of the most
studied species in freshwater systems like rivers,
lakes, ponds and fish farms. This species has been
recorded from several species of freshwater fishes,
whereas Argulus coregoni is a specialist species
found mainly on salmonids (Karvonen et al., 2005).
In addition, A. foliaceus was reported on the skin of
common carp and some cyprinid fish species like
Goldfish (C. auratus) in Iran (Asadzadeh Mangili et
al, 2000; Barzegar and Jalali, 2009).

RESULTS AND DISCUSSION
Africa: Argulus rhipidophorus, Argulus amblopites,
Argulus exiguous, Argulus striatus, Argulus
africanus, Argulus jollymanni and Argulus
brachypeltis
North America: Argulus flavescens, Argulus
maculosus, Argulus appendiculosus, Argulus alosa,
Argulus japonicus, Argulus stizostethii, Argulus
borealis, Argulus americanus, Argulus funduli,
Argulus coregoni, Argulus catastomi and Argulus
pugattensis
South America: Argulus juparensis, Argulus pestifer,
Argulus nattereri, Argulus violaceus and Argulus
chromidis
Eurasia: Argulus scutiformis, Argulus viridis,
Argulus indicus, Argulus foliaceus, Argulus
japonicus and Argulus coregoni (Figure 2)

Fig 2: Some species of Argulus A: A. foliaceus, ventral view, B: A.
foliaceus, dorsal view (Alas et al, 2010), C: A. japonicus (Moller,
2015), D: A. coregoni (Nagasawa and Ishikawa, 2015)

In the aquatic bodies, disease parasites are ubiquitous
and often present as opportunistic pathogens. Hence,
fish parasites and their effects have become
increasingly visible during the latest decades. These
parasites are important pathogens of both farmed and
natural fishes (Tavares-Dias et al., 2007; Khoi,
2011). Argulus species are common parasites in
freshwater and marine fishes because these species
can rapidly escalate. These species must be able to
locate and attach to a host in order to survive
(Hanson et al., 2011; Khan et al., 2017). It can
concluded that biological factors of host and the
water quality has an important role on the abundance
of these parasites and surviving on the host (Tak et
al., 2014).
There are several methods to management and
prevention of Argulus diseases. An example can be
cited drugs. But drugs available for treatment of these
diseases are limited. Therefore, determining fish drug
dose must be a careful and precise process. These
drugs should only be applied when there are specific
indications of disease (Madhu and Madhu, 2009). For
example, Cypermethrin is a widely used to control
Argulus diseases in aquaculture.
The present study suggests that the biological
controls can be used to reduce Argulus species
among fish populations. In addition, this study
recommends that fish populations should be
examined for high risk parasites and other pathogens
(Ebrahimzadeh Mousavi et al., 2009; Seik et al.,
2010). There are many approaches to prevention and
management of fish diseases in freshwater systems.
These approaches include monitoring, water
filtration, treatment, isolation and management of
disease in fish stocks.
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Conclusion: Argulus species (Family: Argulidae)
known as one of the most important parasites in
freshwater bodies. Hence, these organisms will have
adverse effects on freshwater fish species. The aim of
this study was to introduce some important species of
Argulus in the freshwater fishes. It seems that
considering the quality of environmental conditions
in aquatic ecosystems and fish farms can greatly
reduce the harmful effects of these parasites.
Designing a specific plan to controlling of the
Argulus populations can be very helpful. It is clear
that realization of this will not be possible except
with the full participation of fisheries management
specialists. The present investigation will provide the
basic data which could be useful in further studies to
investigate the adverse effects of Argulus parasites on
freshwater fishes.

REFERENCES
Alas, A; Öktener, A; Solak, K (2010). A study on the
morphology of Argulus foliaceus Linne., 1758
(Crustacea; Branchiura) procured from Çavuşcu
Lake (Central Anatolia-Turkey) with scanning
electron microscopy. Turkish Journal of Biology.
34: 147-151. doi: 10.3906/biy-0811-27.
Asadzadeh Mangili, A; Mokhayyer, B; Jalali, B
(2000). Health Assessment of External Parasites
of Culture Cyprinidae in Pen Culture of Anzali
Lagoon. Pajohesh and Sazandegi. 47: 96-101
(Text in Persian).
Barzegar, M; Jalali, B (2009). Crustacean Parasites of
Fresh and Brackish (Caspian Sea) Water Fishes
of Iran. Journal of Agricultural Sciences and
Technology. 11: 161-171.
Boxshall G. (2009). "Argulidae". World Copepoda
database. World Register of Marine Species. In:
Walter TC; Boxshall, G (ed). accessed on 31
December, 2009.
Catalano, SR; Hutson, KS (2010). Harmful parasitic
crustaceans infecting wild arripids: a potential
threat to southern Australian finfish aquaculture.
Aquaculture. 303: 101-104.
Ebrahimzadeh Mousavi, HA; Behtash, F; RostamiBashman, M; Mirzargar, SS; Shayan, P;
Rahmatiholasoo, H (2011). Study of Argulus
spp. infestation rate in Goldfish, Carassius
auratus (Linnaeus, 1758) in Iran. Human and
Veterinary Medicine - International Journal of
the Bioflux Society. 3(3):198-204.

Ebrahimzadeh Mousavi, H; Mood, SM; Omrani, BS;
Mokhayer, B; Ahmadi, M; Soltani, M;
Mirzargar, SS; Masoumian, M; Pazooki, J
(2009). Gill ectoparasites of goldfish (Carassius
auratus, pearl scale variety) imported into Iran.
Bull. Eur. Ass. Fish Pathol. 29(5): 175-180.
Hanson, SK; Hill, JE; Watson, CA; Yanong, RP;
Endris, R (2011). Evaluation of emamectin
benzoate for the control of experimentally
induced infestations of Argulus sp. in goldfish
and koi carp. Journal of Aquatic Animal Health.
23(1): 30–34.
Iqbal, Z; Imtiaz, HM (2016). Parasites of double tail
goldfish, Carassius auratus L. imported to
Pakistan. Punjab University Journal of Zoology.
31(2): 223-228.
Karvonen, A; Hakalahti, T; Seppälä, O; Valtonen, ET
(2005). Sustainable production of healthy fish tackling parasitic threats with knowledge on their
ecology. University of Helsinki Department of
Forest Ecology Publications 34. Retrieved from
http://www.helsinki.fi/mmtdk/mmeko/sunare/
accessed on 17 December, 2016.
Khalil Mokhtar, I; El-Shahawy, IS; Saad Abdelkader,
H (2014). Studies on some fish parasites of
public health importance in the southern area of
Saudi Arabia. The Brazilian Journal of
Veterinary Parasitology. 23 (4): 435-442.
Khan, S; Ali, W; Javid, M; Ullah, I; Hussain, G;
Shahnaz, Z; Ullah, I; Ullah, I (2017). Prevalence
of Argulusin Common Carp (Cyprinus carpio)
From D.I. Khan (Khyber Pakhtunkhwa)
Pakistan. Journal of Entomology and Zoology
Studies. 5(1): 203-205.
Khoi, LND (2011). Quality management in the
Pangasius export supply chain in Vietnam: the
case of small-scale Pangasius farming in the
Mekong River Delta Groningen: University of
Groningen, SOM research school.
Lester, RJG; Roubal, FR (1995). Phylum Arthropoda.
In P.T.K. Woo [ed], Fish Diseases and
Disorders, Volume 1: Protozoan and Metazoan
Infections. CAB International, Wallingford, U.K.
pp. 475-598.
Madhu, K; Madhu, R (2009). CMFRI, Central
Marine Fisheries Research Institute, Winter
School Course Manual on “Recent Advances in

Radkhah; AR

Introduction to Some Species of Argulus (Crustacea: Branchiura)

1271
Breeding and Larviculture of Marine Finfish and
Shellfish”. 30.12.2008 - 19.1.2009.
Moller, OS (2015). Class Branchiura, Order
Arguloida. Retrieved from http://www.seaentomologia.org/ accessed on 23 December,
2016.
Nagasawa, K; Ishikawa, T (2015). Argulus coregoni
(Branchiura: Argulidae) parasitic on the torrent
catfish Liobagrus reiniin Japan. Biogeography.
17: 99-102.
Phan, VT; Ersboll, AK; Nguyen, KV; Madsen, H;
Dalsgaard, A (2010). Farm-level risk factors for
fish-borne zoonotic trematode infection in
integrated small-scale fish farms in northern
Vietnam. PLOS Neglected Tropical Diseases.
4(7): e742. PMid: 20644617
Poly W.J. 2017. Taxonomy of Argulus (Crustacea:
Branchiura). California Academy of Sciences.
Institute for Biodiversity Science and
Sustainability.
Retrieved
from
https://www.calacademy.orgscientists/ichthyology/wpoly/argulus/ accessed
on 18 October, 2017.
Ruane, NM; Nolan, DT; Rotllant, J; Tort, L; Balm,
PHM; Wendelaar Bonga, SE (1999). Modulation
of the response of rainbow trout Oncorhynchus
mykiss(Walbaum) to confinement, by an
ectoparasitic (Argulus foliaceus L.) infestation
and cortisol feeding. Fish Physiology and
Biochemistry. 20: 43-51.
Saha, M; Bandyopadhyay, PK (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): 813-819.
doi:10.17812/blj.2015.3411.

Schram, TA; Iversen, L; Heuch, PA; Sterud, E
(2005). Argulus sp. (Crustacea: Branchiura) on
cod, Gadus morhua from Finnmark, northern
Norway. Journal of the Marine Biological
Association of the United Kingdom. 85: 81–86.
Seik, NL; Sani, RA; Matori, MF (2010). Abiotic and
Biotic Control of Argulus sp. among Goldfish
(Carassius auratus). 5th Proceedings of the
Seminar in Veterinary Sciences, 5-8 January
2010.
Svobodova, Z; Kolarova, J (2004). A review of the
diseases and contaminant related mortalities of
tench (Tinca tinca L.). Veterinary Medicine –
Czech. 49 (1): 19–34.
Tak, IR; Dar, SA; Chishti, MZ; Kaur, H; Hamid Dar,
G (2014). Parasites of some fishes (Labeo rohita
and Schizothorax niger) of Jammu and Kashmir
in India. International journal of fisheries and
aquaculture. 6 (9): 104-107.
Tavares-Dias, M; Ruas de Moraes, F; Onaka, EM;
Rezende, PCB (2007). Changes in blood
parameters of hybrid tambacu fish parasitized by
Dolops carvalhoi (Crustacea: Branchiura), a fish
louse. Veterinarski arhiv. 77(4): 355-363.
Tokşen, E (2006). Argulus foliaceus (Crustacea:
Branchiura) Infestation on Oscar, Astronotus
ocellatus (Cuvier, 1829) and Its Treatment. E.U.
Journal of Fisheries and Aquatic Sciences. 23
(1-2): 177–179.
Woo, PTK; Buchmann, K (2012). Fish Parasites:
Pathobiology and Protection. CABI, UK, p.400.

Radkhah; AR

