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Abstract
An ovigerous female of Nerocila phaiopleura 

Bleeker, 1857 was found on one (prevalence, 0.7%) of 
141 individuals of Japanese sardine Sardinops 
melanostictus (Temminck and Schlegel, 1846) from 
coastal waters of the western North Pacific Ocean off 
Mie Prefecture, central Japan, on 6 March 2015. The 
female was firmly attached using its dactyli to the host’s 
posterior body surface near the lateral line above the 
anal fin. A large oval-shaped wound with exposed 
muscles was found at the attachment site on the infected 
fish. Japanese sardine represents the fifth host record for 
N. phaiopleura from Mie Prefecture. In addition, based 
on the published information covering the period up to 
2024, the distribution of N. phaiopleura in Japan is 
updated here. Most of the collection localities of the 
species exist in coastal Pacific waters of central and 
western Japan and the Seto Inland Sea. There are also 
two collection records of the species each from the East 
China Sea and the southern Sea of Japan. The species 
occurs in the waters affected by two warm currents, the 
Kuroshio, and its branch, the Tsushima Current.

Introduction
Nerocila phaiopleura Bleeker, 1857 is a skin parasite 

of marine fishes in the southern and northern 
hemispheres (Suresh et al., 2024). This species was 
originally described by Bleeker (1857) from Indonesia 

and has so far been reported from 11 countries in the 
Indo-West Pacific region, including Indonesia, Australia, 
Japan, China, Singapore, Thailand, India, Pakistan, 
Kuwait, South Africa (see Suresh et al., 2024 for the 
literature) and Malaysia (Seng and Seng, 1990). The 
species was also recorded from the Gulf of Thailand 
(reported as the Gulf of Siam, Monod, 1934) and the 
Bay of Bengal (Barnard, 1936).

In Japan, N. phaiopleura was reported for the first 
time in 1982 (Mitani, 1982) and has since been studied 
for various aspects of its biology, such as the 
distribution, host utilization, juveniles, and impacts on 
the host fish (Williams and Bunkley-Williams, 1986; 
Bruce and Harrison-Nelson, 1988; Hiramoto, 1996; 
Saito and Hayase, 2000; Nunomura, 2011; Saito et al., 
2014; Nagasawa and Tensha, 2016; Hata et al., 2017; 
Nagasawa and Nakao, 2017; Nagasawa and Shirakashi, 
2017; Nagasawa and Isozaki, 2017, 2020; Nagasawa 
and Kawai, 2018; Saito and Ogawa, 2019; Nagasawa, 
2019; Nagasawa et al., 2019, 2020; Nagasawa and 
Ebisawa, 2020; Kondo et al., 2021; Saito and Okabe, 
2023; Nagasawa and Suzuki, 2024). The species is not a 
host-specific parasite and, to date, it has been recorded 
from 12 species of marine fishes in seven families of 
two orders (Nagasawa and Isozaki, 2020; Kondo et al., 
2021). Most of its records from Japan were from wild 
fishes but it is also known to infect farmed Pacific 
bluefin tuna Thunnus orientalis (Temminck and 
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Schlegel, 1844) (Shirakashi, 2013; Nagasawa and 
Shirakashi, 2017). Although a flyingfish (called Hoso-
tobi-uo) Cypselurus hiraii Abe, 1953 (Beloniformes: 
Exocoetidae) was listed as one of the Japanese hosts of 
N. phaiopleura by Nunomura and Shimomura (2021), 
this fish species has never been reported to harbor the 
isopod in Japan. 

Mie Prefecture is located in central Japan and faces 
the western North Pacific Ocean. Nerocila phaiopleura 
has been reported from four fish species in this 
prefecture, i.e., Japanese barracuda Sphyraena japonica 
Bloch and Schneider, 1801, Japanese jack mackerel 
Trachurus japonicus (Temminck and Schlegel, 1844), 
round herring Etrumeus micropus (Temminck and 
Schlegel, 1846), and gnomefish Scombrops boops 
(Houttuyn, 1782) (Nagasawa and Isozaki, 2017, 2020).

A specimen of N. phaiopleura was collected from 
Japanese sardine Sardinops melanostictus (Temminck 
and Schlegel, 1846) in Mie Prefecture in 2015 and is 
reported here as the fifth host record for this cymothoid 
from the prefecture. Moreover, the distribution of N. 
phaiopleura in Japan was previously summarized by 
Nagasawa et al. (2020), but it is herein updated because 
six papers regarding this species have since been 
published (Nagasawa and Isozaki, 2020; Nagasawa and 
Ebisawa, 2020; Kondo et al., 2021; Saito and Okabe, 
2023; Nagasawa and Suzuki, 2024; this paper).

Materials and Methods
In total, 141 individuals of Japanese sardine were 

collected from coastal waters of the western North 
Pacific Ocean (34º15'33"N, 136º37'11"E, locality 11 in 
Fig. 2) off Nayaura, Minami-Ise, Mie Prefecture, on 6 
March 2015. These fish were transported on ice to the 
laboratory of Mie Prefecture Fisheries Research 
Institute, Hamajima, where they were measured for their 
body length (mm) and examined for parasitic 
crustaceans. One cymothoid isopod was carefully 
removed from a fish, fixed in 5% formalin, and then 
preserved in 70% ethanol. Later, at the Aquaparasitology 
Laboratory, Shizuoka, this isopod was observed and 
identified using an Olympus SZX10 stereo microscope. 
The specimen of N. phaiopleura has been deposited in 
the Crustacea collection of the National Museum of 
Nature and Science, Tsukuba, Ibaraki Prefecture, Japan 
(NSMT-Cr 32357). The scientific and common names 
of fishes mentioned in this paper follow Froese and 
Pauly (2024), except the scientific name of Japanese 
sardine, which is based on Motomura (2024).

Results and Discussion
An ovigerous female of N. phaiopleura was found on 

one (130 mm body length) of the 141 fish examined 
[106–148 (mean, 129, n = 141) mm body length, 0.7% 
in prevalence]. The female was firmly attached using its 
dactyli to the host’s posterior body surface near the 
lateral line above the anal fin, and its cephalon was 
oriented anteriorly (Fig. 1A, B). A large oval-shaped 
wound (12.5 mm long, 6.1 mm wide) with exposed 
muscles was found at the attachment site (Fig. 1B).

The female (Fig. 1C, D) measures 18.8 mm body 
length (excluding uropod rami) and 7.8 mm maximum 
body width. It is morphologically characterized by an 
elliptical, dorsoventrally flattened body, the cephalon 
with a broadly rounded anterior margin, pereonite 1 
with a concaved anterior margin, pleonites 1 and 2 with 
lateral processes slightly produced, a nearly triangular 
pleotelson with lateral margins smoothly curved, and 
uropod rami slightly curved and slender. When fresh, 
dark chromatophores are scattered over the dorsal 
surface of the body. Two pale black stripes exist in 
parallel on the dorsal surface of pereonites 4 to 7, and 
two black stripes run from the lateral portions of the 
pleon and pleotelson to the posterior ends of uropod 
exopods.

These morphological features of the female 
correspond to the descriptions of N. phaiopleura from 
Kuwait (Bowan and Tareen, 1983), Australia (Bruce, 
1987), Malaysia (Seng and Seng, 1990), India 
(Ravichandran et al., 2019; Suresh et al., 2024), and 
Japan (Saito and Hayase, 2000; Nagasawa and Tensha, 
2016; Nagasawa and Shirakashi, 2017; Nagasawa et al., 
2020), and the female is herein identified as this species. 
Although N. phaiopleura is not a host-specific parasite, 
Japanese sardine is one of the hosts frequently utilized 
by this parasite in Japan (Mitani, 1982; Bruce and 
Harrison-Nelson, 1988; Hiramoto, 1996; Saito and 
Hayase, 2000; Nunomura, 2011; Hata et al., 2017; 
Nagasawa et al., 2020; Nagasawa and Suzuki, 2024).

The wound with exposed muscles found at the 
attachment site of N. phaiopleura (Fig. 1B) is one of the 
typical features of injuries in the fishes infected with 
this parasite. In Japan, such severe wounds have been 
reported from Japanese sardine (Mitani, 1982; Saito and 
Hayase, 2000; Nagasawa and Suzuki, 2024) and other 
eight fish species: Japanese Spanish mackerel 
Scomberomorus niphonius (Cuvier, 1832) (Nagasawa 
and Tensha, 2016), Pacific bluefin tuna (Nagasawa and 
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Shirakashi, 2017), Japanese barracuda, Japanese jack 
mackerel, round herring (Nagasawa and Isozaki, 2017), 
chub mackerel Scomber japonicus Houttuyn, 1782 
(Nagasawa and Kawai, 2018), gnomefish (Nagasawa 
and Isozaki, 2020), and Kuro-mutsu Scombrops gilberti 
(Jordan and Snyder, 1901) (Kondo et al., 2021). The 
severe wounds are inferred to be a result from the 
feeding of N. phaiopleura on the host tissues. Slight 
wounds are also known from two Japanese fish species 
infected with N. phaiopleura, i.e., Japanese sardine 
(Mitani, 1982; Nagasawa and Suzuki, 2024) and chub 
mackerel (Nagasawa and Kawai, 2018; Nagasawa and 
Ebisawa, 2020; Saito and Okabe, 2023). Small scars are 
formed by insertion of the dactyli of N. phaiopleura in 
the slight wounds, which have been regarded as the 
early stage of injuries (Mitani, 1982; Nagasawa and 
Kawai, 2018; Nagasawa and Suzuki, 2024).

Previously, Nagasawa et al. (2020) showed the 
distribution of N. phaiopleura in Japan. Nevertheless, it 
is here updated and illustrated (Fig. 2) because the 

knowledge of this species has recently increased 
(Nagasawa and Isozaki, 2020; Nagasawa and Ebisawa, 
2020; Kondo et al., 2021; Saito and Okabe, 2023; 
Nagasawa and Suzuki, 2024; this paper). Nerocila 
phaiopleura has been recorded mainly from coastal 
Pacific waters of central and western Japan (localities 
1–12, 18) and the Seto Inland Sea (localities 13–17). 
There is an offshore record of the species from the East 
China Sea (locality 19). It was also collected in the 
southern Sea of Japan (locality 20). There is no record 
of the species from the northern (i.e., Hokkaido and 
northern Honshu) and the southern (i.e., Okinawa) 
regions. While Saito and Hayase (2000) suggested to 
regard “Aegathoa sp.” reported by Nunomura (1985, 
1999) as N. phaiopleura from Toyama Bay (locality 
21), their suggestion needs to be verified.

As earlier pointed out by Nagasawa et al. (2020), the 
distribution of N. phaiopleura in Japan is affected by 
two warm currents, the Kuroshio, and its branch, the 
Tsushima Current (Fig. 2). The Kuroshio flows from the 

Fig. 1. Japanese sardine Sardinops melanostictus (130 mm body length) infected with an ovigerous female of Nerocila phaiopleura (18.8 mm 
body length, excluding uropod rami; NSMT-Cr 32357) from coastal waters of the western North Pacific Ocean off Nayaura, Minami-Ise, 
Mie Prefecture, central Japan, on 6 March 2015. A, an infected fish, lateral view; B, a wound with exposed muscles, lateral view; C and D, 
habitus of N. phaiopleura, dorsal and ventral views, respectively. Fresh specimen. Scale bars: A, 20 mm; B–D, 5 mm.
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southwest to the northeast off the south coast of three 
major islands (Honshu, Shikoku, and Kyushu), and 13 
of the 20 collection localities of the species are found in 
the waters along the south coast of Honshu and Kyushu. 
The Tsushima Current flows from the southwest to the 
northeast off the northwest coast of Kyushu and then off 
the north coast of western Honshu. The collection 
localities of the species in the East China Sea and the 

southern Sea of Japan are found near the route of the 
Tsushima Current. The species was also collected at five 
locations in the Seto Inlands Sea, whose oceanographic 
conditions are largely influenced by water exchanges 
between this sea, the western North Pacific Ocean, and 
the southern Sea of Japan through three channels. 

Much remains unknown on the distribution of N. 
phaiopleura in coastal waters of the Sea of Japan off 

Fig. 2. Map of the Japanese Archipelago, showing the localities where Nerocila phaiopleura was collected between 1982 and 2024. 1, 
Hitachi Port (Nagasawa et al., 2020); 2, Hitachinaka (Nagasawa and Ebisawa, 2020); 3, near Cape Inubo (Nagasawa and Suzuki, 
2024); 4, Kujukuri (Hiramoto, 1996); 5, Tokyo Bay (Mitani, 1982; Bruce and Harrison-Nelson, 1988; Hiramoto, 1996; Saito and 
Okabe, 2023); 6, Kaneda Bay and adjacent region (Mitani, 1982; Bruce and Harrison-Nelson, 1988; Saito and Hayase, 2000); 7, 
Sagami Bay and Katase Coast (Hata et al., 2017; Saito and Ogawa, 2019); 8, Suruga Bay (Saito and Hayase, 2000; Saito and Ogawa, 
2019); 9, Omaezaki Harbor (Saito and Hayase, 2000; Nunomura, 2011); 10, Kowaura Bay (Nagasawa and Isozaki, 2017, 2020); 11, 
Nayaura (this paper); 12, Shirahama (Nagasawa and Shirakashi, 2013; Nagasawa et al., 2019); 13, Osaka Bay (Saito et al., 2014; 
Saito and Ogawa, 2019); 14, Seto Inland Sea (Hata et al., 2017); 15, Hiroshima Bay (Saito and Hayase, 2000; Nagasawa and Kawai, 
2018); 16, western Seto Inland Sea (Nagasawa and Tensha, 2016); 17, Hoyo Strait (Nagasawa and Nakao, 2017); 18, Kagoshima Bay 
(Williams and Bunkley-Williams, 1986); 19, East China Sea (Nagasawa, 2019); 20, Hibiki-Nada Sea (Kondo et al., 2021). Locality 
21 (open triangle) is Toyama Bay, where a juvenile of cymothoid (“Aegathoa sp.”) was collected by Nunomura (1985, 1999) (see the 
text for identification of this juvenile). The routes of two warm currents, the Kuroshio, and its branch, the Tsushima Current, are also 
shown. Dotted lines indicate prefectural boundaries.
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western and central Honshu (Fig. 2) and it is desirable 
to study the occurrence of this parasite on fishes in these 
waters for clarifying its distribution in Japan. Moreover, 
since the host specificity of N. phaiopleura is not strict, 
more work is necessary to understand its host utilization 
in Japanese waters.
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