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To date only the common fish louse (A. foliaceus) had been recorded in The Netherlands. This
paper presents the first findings of the Japanese fish louse (A. japonicus), an exotic species
from East-Asia. Four locations are known, all eutrophic waters in or  in close proximity of
urban areas. Its identification and biology are briefly discussed.

1  Introduction
The fish lice (Argulidae) are a well known group of crustacean fish parasites. In
Europe these Argulidae are relatively species-poor with only three freshwater
species having been confirmed:  Argulus coregoni (Thorell, 1864),  A. foliaceus (Lin-
naeus, 1758) and A. japonicus Thiele, 1900 (Fryer 1982). To date only the com-
mon fish louse (A. foliaceus) has been recorded in The Netherlands (Van Nieu-
kerken  &  Van  Loon  1995).  This  paper  presents  the  first  findings  of  the
Japanese fish louse (A. japonicus), an exotic species from East-Asia.

2  Identification
Fish lice with their dorso-ventraly flattened bodies and characteristic append-
ages are unmistakable. In particular, their ventral suckers are a unique, and con-
spicuous feature which can, in larger specimens, even been seen with the naked
eye (fig. 1, 2).  A. coregoni,  a mainly boreal species not yet recorded from the
Netherlands, can be recognized by its sharply pointed abdominal lobes with
smooth edges, rather than rounded lobes with spinule bearing edges.

Differentiating between  A. foliaceus and  A. japonicus is easiest for male speci-
mens  which can  be  identified  by  the  presence  of  a  small  coxal  process,  or
clasper, located at the base of their swimming appendages. The shape of this
process is quite distinct for each species making it easy to separate them (Fig. 3).
Females, who lack these claspers, are much more difficult to identify and in some
cases  it  may be impossible to determine which species  a female specimen is.
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Fig. 1: Argulus japonicus. Male, SEM-picture. Photo P.D. Walker

Fig. 2: Argulus japonicus. Male, living specimen. Photo P.D. Walker
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Fig. 3: The male claspers of  Argulus japonicus (left) and  A. foliaceus (right). Taken
from Fryer (1982)

With females you must first examine the legs looking for the presence or ab-
sence of pigment. A. japonicus will never have this pigment and specimens with
pigment can be identified as  A. foliaceus. Specimens lacking pigment however
may be either A. japonicus or A. foliaceus. Particularly in older, poorly preserved
material the pigment in A. foliaceus might no longer be distinguishable. In these
cases one needs to rely upon the shape of the abdominal lobes and the length of
the carapace (see Tab. 1). These characters are quite variable however and only
typical specimens with all four characters fitting one of the species descriptions
should be considered as identified quite reliably. In more doubtful cases the
help of an expert with knowledge of the variation in the characters might be
useful, but in some cases this also may not be of help and a specimen might re-
main unidentified.

Tab.  1:  Key  features  for  the  separation  of  female  A.  foliaceus and  A.  japonicus.
Largely based on Fryer (1978,1982)

species Argulus foliaceus Argulus japonicus
leg pigment mostly present always absent
abdominal lobes broadly rounded acutely rounded
abdominal incision less than half abdominal length more than half abdominal length
carapace not covering fourth pair of legs covering fourth pair of legs
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3  Distribution
A. japonicus is native to East-Asia, but is now known from every continent ex-
cept  Antarctica.  This  wide  distribution  is  believed  to  have  been  facilitated
primarily via the trade (and thus movement) of host fishes, predominately or-
namental fishes such as goldfish (Carassius auratus), koi carp (Cyprinus rubrofuscus)
and grass carp (Ctenopharyngodon idella) (Lester & Roubal 1995). Within Europe A.
japonicus was first recorded in 1921 in Spain. Since then it has been found in Bos-
nia,  Britain,  France,  Germany,  Italy,  Croatia,  Poland,  Serbia  and  Slovakia
(Stammer 1959; Holdich & Pöckl 2007). It so far appears to be absent in Bel-
gium and Fennoscandinavia.

4  Dutch records
Province of Gelderland, Nijmegen, Archipelstraat, artificial pond (Amersfoort-coordinates 187.906-
427.380), 2005, leg. & det. P. Walker, voucher specimens lost
Province of Gelderland, Nijmegen, Schoutstraat, artificial pond (Amersfoort-coordinates 187.410-
425.359), 2005, leg. & det. P. Walker, voucher specimens lost
Province of Zuid-Holland,  Hekelingen,  near  pumping station Schuddebeursedijk,  small  channel
(Amersfoort-coordinates 82.783-426.026), 14-08-2006, 1 female, leg. Bureau Waardenburg, det. D.M.
Soes, P. Walker & G.B. Boxshall, col. Waterschap Hollandse Delta
Province of Zuid-Holland, Rotterdam, Oud-Mathenesse, near Hoekersingel, small channel (Amers-
foort-coordinates 88.535-437.149), 23 June 2009, 1 male, leg. Bureau Waardenburg, det. D.M. Soes
& D.B. Kruijt, col. Hoogheemraadschap Delfland

The first Dutch specimens were found in 2005 in two large artificial ponds
in the city of Nijmegen (P. Walker pers. obs.). The first pond is bordering the
Archipelstraat and is approximately 125 m long and 40 m wide (fig. 4).

Fig. 4: The pond bordering the Archipelstraat in the city of Nijmegen. Photo D. M.Soes
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This  eutrophic  pond  had  virtually  no  vegetation  probably  because  of  the
murky water and the high density of fish. The fish species found present were
common carp (Cyprinus carpio), goldfish/Prussian carp (Carassius sp.), pike (Esox
lucius) and nine-spined stickleback (Pungitius pungitius). The second pond near the
Schoutstraat is about 100 m long and 60 m wide. A small stand of emergent
macrophytes (reeds/rushes) is present on one side of the pond extending for ap-
proximately 1.5–2m into the water body from the pond margin.  The pond
margin is entirely surrounded by bank reinforcements. Several species of fish
have been caught in this pond including common carp, tench (Tinca tinca), roach
(Rutilus rutilus), gudgeon (Gobio gobio) and perch (Perca fluviatilis). In both ponds pre-
valence was especially high in carp with almost every specimen infected. The
other species of fish were less infected. Voucher specimens of A. japonicus from
these ponds have been lost together with the exact dates of the sampling.

A female specimen was found in 2006 in a macrozoobenthos sample from a
channel near Hekelingen. This channel receives water from both urban and ag-
ricultural areas. The water is eutrophic, murky and contained no submerse ve-
getation. The fish fauna was a typical fauna for eutrophic channels with species
such as bream (Abramis brama), silver bream (Blicca bjoerkna), common carp and
pikeperch (Sander lucioperca) being dominant (Soes et al. 2006).

In 2009 a male specimen was also found in a macrozoobenthos sample. This
time from a man-made, standing water body in a built-up area in western Rot-
terdam. This water body (fig. 5) is approximately 300 m long and 12 m wide,
and up to 0,5 m deep. The water was eutrophic, due to the large number of
ducks present, and turbid with very few macrophytes observed. No informa-
tion pertaining to the fish fauna is available.

Fig. 5: Argulus japonicus. Location in the city of Rotterdam. Photo Bureau
Waardenburg
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5  Biology
A. japonicus is an obligate fish parasite, although it periodically leaves hosts for
mate searching, change of host and egg laying. It feeds as an adult on the red
blood cells of their hosts (Walker 2004; Walker 2008). Host specificity is low al-
though their appears to be a preference for cyprinids such as common carp,
goldfish/Prussian carp and roach, but the actual variety is much higher includ-
ing species such as perch, tilapia (Tilapia sp.), pike and channel catfish (Ictalurus
punctatus) (Hoffman 1999).
Reproduction in A. japonicus is sexual and has a high output. Copulation typic-
ally occurs on the body surface of their host, but for egg laying the females will
leave the host and deposit their eggs on hard substrates. Newly hatched larvae
survive for few days on the nutrition of their yolk but soon need to feed upon
a host. A. japonicus produces eggs continuously, although eggs laid in winter
may stay dormant until the temperature rises again in the spring (Walker 2004).

A. japonicus is  more thermophilic than  A. foliaceus.  Already Stammer (1959)
pointed this out on the basis of the greater abundances of A. japonicus in south-
ern parts of Europe. Also experiments on the survival time of both adults and
nymphs outside their hosts showed that A. japonicus performed better at higher
temperature (Walker 2008a).

Direct impact of fish lice on healthy host fishes is in general of no great con-
cern. High numbers of fish lice in individual fish are almost exclusively repor-
ted from fishponds (Stammer 1959). In crowded ponds, which are often also
relatively warm, optimum conditions are created for fish lice. In such situations
stress and secondary infections can cause significant losses (Walker 2008b). Fish
lice, including A. japonicus, are also known to be vectors for several viral, bac-
terial, fungal en nematod diseases (Stammer 1959, Walker 2008b).

6  Discussion
Although the authors and several analysts working on macrozoobenthos have
been looking for this species for several years it has been found on only four
sites. This suggests that it is not a common species (yet). 

All four sites are eutrofic waters in or in close proximity of urban areas. In
these urban waters water temperature is in general higher which might favor
A. japonicus. Another explanation for the findings in urban areas might be that
the main way of colonization is the use of a vector which is more likely to be
found in urban areas, like e.g. koi carp or goldfish.
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