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Morphotaxonomy and Ecology of Branchiurans of the Genus Argulus
(Crustacea: Argulidae), Ectoparasites of Freshwater and Marine Fishes
in Japan
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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Morphotaxonomy and Ecology of Branchiurans of the Genus Argulus (Crustacea: Argulidae),
Ectoparasites of Freshwater and Marine Fishes in Japan

Name: NAGASAWA Kazuya

The Branchiura is one of two subclasses in the crustacean class Ichthyostraca, and another
subclass is the Pentastomida. The Branchiura includes 166 valid species that all belong to a
single family Argulidae in a single order Arguloidea. This family is classified into four genera,
which are Argulus Miiller, 1785, Dolops Audouin, 1837, Chonopeltis Thiele, 1900, and
Dipteropeltis Calman, 1912. Argulus is the most speciose genus and comprises 138 valid
species. Branchiurans are ectoparasites of fishes in fresh and marine waters, with a few
exceptions of their infection on amphibians (frogs and tadpoles). Argulus spp. become problems
in fish-rearing facilities and in the wild.

In 1900, the first paper of the Japanese branchiurans was published, and two new species, 4.
Jjaponicus and A. scutiformis, using specimens collected in Japan. Branchiurans of this genus
since have been studied in Japan, and 12 valid species have been reported from this country to
date. They are the following six freshwater and six marine species:

Freshwater species: Argulus americanus C. B. Wilson, 1902; Argulus coregoni Thorell,
1894; Argulus japonicus Thiele, 1900; Argulus lepidostei Kellicott, 1877; Argulus
mongolianus Tokioka, 1939; and Argulus nobilis Thiele, 1904.

Marine species: Argulus caecus C. B. Wilson, 1922; Argulus kusafugu Yamaguti and Yamasu,
1959; Argulus matuii Sikama, 1938; Argulus onodai Tokioka, 1936; Argulus
quadristriatus Devaraj and Ameer Hamsa, 1977; and Argulus scutiformis Thiele, 1900.

Of the six freshwater species, only two species (4. japonicus and A. coregoni) are native to
Japan, whereas the four other species were introduced to Japan: three species (4. americanus, A.
lepidostei, and A. nobilis) were from North America and 4. mongolianus most probably from
China.

This dissertation consists of four chapters and reports the results from a morphological and
ecological study on fish ectoparasites Argulus spp. (Crustacea: Branchiura: Argulidae) in Japan.

Chapter 1 is the Introduction. As stated above, the 12 species of Argulus have been reported
to occur in Japan and, based on the literature published for 124 years between 1900 and 2023,
various aspects of the biology of these species are briefly reviewed, including their hosts, life
cycles, associations with hosts, geographical distributions, and impacts on fish hosts. After this
review, the purpose of this study is mentioned. It is to study the morphology of six species (4.
Jjaponicus, A. coregoni, A. mongolianus, A. nobilis, A. caecus, and A. matuii), whose specimens
were obtained in this study, and to clarify the distributional patterns of two species (4.
Jjaponicus and A. coregoni) in various freshwater bodies in Japan.

In Chapter 2, morphological characters of four freshwater species (4. japonmicus, A.
coregoni, A. mongolianus, and A. nobilis) and two marine species (4. caecus and A. matuii) are
reported based on a detailed examination of specimens collected from Japan. Of these species, 4.



mongolianus and A. nobilis are reported and described for the first time in Japan. While A.
japonicus and A. coregoni are morphologically similar to each other, it is possible to
differentiate them by the number of plumose setae on the posterior margin of the coxa of the
first pair of legs and the number of supporting rods in two sucker membranes of the first
maxillae. A key is also given to identify the four freshwater species found in Japan.

Chapter 3 focuses on the distribution patterns of 4. coregoni in mountain streams, those of
this species and A. japonicus in the Lake Biwa Basin, and the occurrence of A. japonicus in
unusual water bodies, such as brackish waters. This chapter demonstrates that A. coregoni
infects various salmonids, such as red-spotted salmon (Oncorhynchus masou ishikawae), masu
salmon (O. masou masou), and white-spotted char (Salvelinus leucomaenis), in the upper
reaches of rivers at high elevations and also infects ayu (Plecoglossus altivelis altivelis) in the
middle and lower reaches of rivers. In the Lake Biwa Basin, 4. coregoni similarly occurs in
upper reaches of rivers flowing into the lake at higher elevations, but 4. japonicus is found in
the lake and a nearby pond. Based on this result, it is inferred that 4. coregoni inhabits the lotic,
cold, highly oxygenated streams but 4. japonicus occurs in the still or slow-flowing waters and
is more tolerant to higher water temperatures and lower oxygen concentrations than A. coregoni.
In this chapter, A. japonicus is also recorded from two brackish water lakes, where the parasite
was found infecting euryhaline fishes [Japanese white crucian carp, and big-scaled redfin
(Pseudaspius hakonensis)]. Furthermore, A. japonicus occurs on cyprinids in a river flowing
through a residential area.

In Chapter 4, a future work on the Japanese Argulus species is suggested based on the
results obtained in this study, including a rediscovery and redescription of 4. onodai, an
experiment to compare the survival of A. coregoni and A. japonicus under different
environmental conditions (such as water temperature, dissolved oxygen, and water current), and
a nationwide survey to clarify the geographical distribution and host utilization of the latter two
species.
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