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Abstract

Cymothoid isopods are fish-parasitic crustaceans, with 47 genera and 391 species recorded worldwide. In
this study, we collected fishes to investigate the cymothoid fauna at four localities in Japan: Sakihama
(Muroto City, Kochi Prefecture), Kashiwajima Island (Otsuki Town, Kochi Prefecture), Sakurajima Island
(Kagoshima City, Kagoshima Prefecture), and Yakushima Island (Yakushima Town, Kagoshima Prefecture).
A total of 526 fish specimens belonging to 65 genera and 83 species were examined for cymothoid isopod
prevalence. Parasites were found in only three species: Diodon holocanthus from Kashiwajima Island,
Chilomycterus reticulatus, and Prionurus scalprum from Yakushima Island. Five individuals of Cymothoa
pulchrum were collected from the buccal cavities of C. reticulatus and D. holocanthus, and one individual
of Anilocra prionuri was obtained from the body surface of P. scalprum. This study constitutes the first record
of C. pulchrum and A. prionuri from Yakushima Island. Given the generally low prevalence of cymothoids,
a combination of different sampling methods and continuous data accumulation is needed to elucidate host-

parasite relationships.
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Introduction

The family Cymothoidae Leach, 1814 is a group of
isopod crustaceans that parasitize the body surface,
buccal cavity, opercular cavity, and burrow into the
host body—creating a pocket-like shape (with a small
hole) in the host fish (Smit et al. 2014). To date, 47
genera and 391 species have been recorded worldwide
(Boyko et al. 2025). A total of 16 genera and 45 species
of parasitic isopods have been identified in Japan to
date, including several recently described species such
as Cinusa nippon Nagasawa, 2021, which parasitizes
the buccal cavity of the vermiculated puffer, Takifugu
snyderi (Abe, 1988), the panther puffer, 7. pardalis
(Temminck & Schlegel, 1850), and the fine patterned
pufter, T. flavipterus Matsuura, 2017 off Murotsushita,
Shimonoseki, Prefecture;

kaorui Kawanishi, Miyazaki & Satoh, 2023, which

Yamaguchi Mothocya

inhabits the opercular cavity of the keeled needlefish,
Platybelone argalus platyura (Bennett, 1832) from

Bayonnaise Rocks Island and Hachijojima Island in
the Izu Islands; and Anilocra harazakii Uyeno and
Tsujii, 2023, which parasitizes the body surface of
Marr's fusilier, Pterocaesio marri Schultz, 1953 along
the coasts of Yakushima Island and Takeshima in
Mishima Village, Kagoshima Prefecture; Elthusa
phoenix Aneesh, Helna & Ohtsuka, 2024, which
parasitizes the opercular cavity of the sohachi flounder,
Cleisthenes pinetorum Jordan and Starks, 1904 from
Sado Island (Yamauchi
Shimomura 2020; Kawanishi and Ohashi 2020;
Nagasawa, 2021; Fujita 2023; Kawanishi et al. 2023;
Helna et al. 2023; Uyeno and Tsujii 2023; Aneesh et al.
2024a,b; Umeda et al. 2025). Cymothoid isopods

parasitize diverse taxa of actinopterygian fishes, while

2016; Nunomura and

some species also parasitize Chondrichthyes (Hata et
al. 2017; Kawanishi and Ohashi 2020). The species
diversity of these parasites is known to be particularly

high in tropical regions (Smit et al. 2014). However,

Aquatic Animals 2025 | May 8 | Okumura and Fujita AA2025-15



the limited collection records from temperate areas
may be attributed more to insufficient research efforts
rather than actual distribution patterns (Smit et al.
2014). Comprehensive surveys targeting a wide range
of fish species are necessary to better understand
cymothoid fauna. Although numerous records exist on
cymothoid isopods and their hosts, there is limited
information on which fish species they parasitize and
which they do not.

In this study, to investigate the cymothoid fauna,
fishes were collected over short survey periods (2-9
days) from Sakihama in Muroto and Kashiwajima
Island in Kochi Prefecture, as well as from Sakurajima
Island and Yakushima Island in Kagoshima Prefecture.
Unused fishes caught in fixed shore nets were
examined, and additional specimens were collected
using bait fishing, brail nets, casting nets, and fish
spears to comprehensively survey a wide range of fish

species for cymothoid infestation.

Materials and Methods

The surveys were conducted at Sakihama Fishing
Port in Sakihama Town, Muroto City, Kochi
Prefecture, from February 20 to February 27, 2023; at
Kashiwajima Island in Otsuki Town, Hata District,
Kochi Prefecture, from October 2 to October 5, 2024;
at Sakurajima Island in Kagoshima City, Kagoshima
Prefecture, from October 6 to October 7, 2024; and at
Yakushima Town, Kumage District, Kagoshima
Prefecture, from October 8 to October 16, 2024 (Fig.
1, Table 1). Each survey was conducted over a short
period of 2 to 9 days, depending on the site. At

Sakihama Fishing Port, cymothoid prevalence of

unused fishes caught in fixed shore nets was examined.

Fishes were collected at the other survey sites
Island, Island, and
Yakushima Island) using bait fishing, brail nets (700

(Kashiwajima Sakurajima
mm length, 30 mm mesh size), casting nets (5 mm
mesh size), and fish spears. Within each site, a wide
range of areas was surveyed to maximize the diversity

of collected specimens. Each fish was promptly

Fig. 1. Sampling sites: A. Sakihama Fishing Port in
Sakihama Town, Muroto City, Kochi Prefecture. B.
Kashiwajima Island in Otsuki Town, Hata Distinct,
Kochi Prefecture. C. Sakurajima Island, Kagoshima
City, Kagoshima Prefecture. D. Yakushima Island,
Kumage Distinct, Kochi Prefecture.

examined on-site to check for the presence of
cymothoids. The body surface was visually inspected
for external parasites, and the presence of holes
indicating possible infestation in the body cavity was
also noted. Subsequently, the buccal and opercular
cavities were carefully examined using forceps. As the
fish were intended to be released alive, examinations
were conducted as quickly as possible, and standard
measurements such as total length were not recorded.

The collected parasites were initially preserved in
99.5 % ethanol in the field, transported to the
laboratory, and stored at -20 °C. Fish specimens were
identified to the species level whenever possible; those
identified only to the family or genus level were
nevertheless included in the total species count,
following Nakabo (2013), while cymothoid species
were identified based on Nunomura and Shimomura
(2020, 2021a,c), Martin et al. (2016), and Fujita and
Ohnaka (2025).

Cymothoid photographs were captured under a
stereomicroscope SMZ18 (Nikon, Tokyo, Japan)
using the real-time EDF function in NIS-Elements
Documentation (version 5.30.00) (Nikon), and the
photographs were combined using Photoshop 2025
(version 26.4.1) (Adobe, San Jose, CA, USA).
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Table 1. Species and number of fish collected at each collection site.

Collection Site Order Family Genus Species No.
Anguilliformes Congridae Conger Conger japonicus 4
Muraenidae = Muraenidae sp. 1
Ofiiciitiidae Ohitsuras Op.hichlhus urolophus 1
Ophisurus macrurhynchus 1
Clupeiformes Clupeidae Sardinops Sardinops melanostictus 2
Gasterosteiformes Fistulariidae Fistularia Fistularia melanostictus 1
Lophiiformes Lophiidae Lophiomus Lophimus setigerus 1
Myctophiformes Myctophidae Myctophidae sp. 2
Myliobatiformes Dasyatidae Hemitrygon Hemitrygon akajei 2
Gymnuridae Gymnura Gymnura japonic 2
Perciformes Acropomatidae Doederleinia Doederleinia berycoides 1
Carangidae Decapterus Decapterus akaadsi 43
B Decapterus sp.1 1
Decapterus sp.2 1
Trachurus Trachurus japonicus 12
Centrolophidae Hyperoglyphe Hyperoglyphe sp. 1
Psenopsis Psenopsis sp. 1
Cepolidae Acanthocepola Acanthocepola limbata 1
Sakihama, Emmelichthyidae Erythrocle Erythrocles schlegelii 9
Muroto City, Gempylidae Sphyraena Sphyraena japonica 3
Kochi prefecture Haemulidae Parapristipoma Parapristipoma trilineatum 1
Labridae Choerodon Choerodon azurio 1
Latridae Goniistius Goniistius zonatus 2
Microcanthidae Microcanthus Microcanthus strigatus 11
Mullidae Parupeneus Parupeneus ciliatus 2
Scombridae Sarda Sarda orientalis 3
Scomber Scomber japonicus 16
Scombropidae Scombrops Scombrops boops 7
Scorpaenidae Pterois Pterois lunulata 2
= Pteriois sp. 3
Sparidae Pagrus Pagrus major 1
Sphyraenidae Promethichthys Promethichthys prometheus 30
Sphyraena Sphyraena sp. 37
Trichiuridae = Trichiuridae sp. 3
Pleuronectiformes  Pleuronectidae  Pseudopleuronectes  Pseudopleuronectes herzensteini 1
Tetraodontiformes Molidae Mola Mola mola 3
Tetraodontidae Arothron Arothron firmamentum 2
Lagocephalus Lagocephalus sp. 2
- Tetradonidae sp. 1
Total 34 39 218

Morphological observations were made with an

SMZ800 stereomicroscope (Nikon).

Results
A total of 526 fish individuals representing 83 species
across 65 genera were examined for cymothoid isopod
prevalence at the four survey sites (Table 1). At
Sakihama Fishing Port, 218 individuals of 34 genera
and 40 species were collected. At Kashiwajima Island,
198 individuals from 18 genera and 21 species were

collected. At Sakurajima Island, 34 individuals from 5

genera and 5 species were collected. At Yakushima
Island, 57 individuals from 19 genera and 26 species
were collected. Parasites were found in only three fish
Diodon

1758 from Kashiwajima

species: longspined  porcupinefish,

holocanthus Linnaeus,
Island; and spotfin burrfish, Chilomycterus reticulatus
(Linnaeus, 1758) and scalpel sawtail, Prionurus
scalprum Valenciennes, 1835 from Yakushima Island
(Fig. 2, Table 2). Five individuals of Cymothoa
pulchrum Lanchester, 1902 were collected from the

buccal cavities of Chilomycterus reticulatus and

Aquatic Animals 2025 | May 8 | Okumura and Fujita AA2025-15



Table 1. continued.

Collection Site Order Family Genus Species No.
Gasterosteiformes  Aulostomidae Aulostomus Aulostomus chinensis 1
Perciformes Epinephelidae Epinephelus Epinephelus fasciatus 9
Kyphosidae Girella Girella sp. 5
Kyphosu Kyphosus vaigiensis 1
Labridae Parajulis Parajulis poecilepterus 8
Pseudolabrus Pseudolabrus eoethinus 1
Thalassoma Thalassoma cupido 1
= Thalassoma lunare 9
Microcanthidae Microcanthus Microcanthus strigatus 8
LN M SEmogme
Kochi Prefecture :
- Abudefduf vaigiensis 45
Amphiprion Amphiprion clarkii 10
Chromis Chromis notata 55
Dascyllus Dascyllus trimaculatus 11
Pomacentrus Pomacentrus coelestis 21
Scorpaenidae Sebastiscus Sebastiscus marmoratus 1
Tetraodontiformes  Porcupinefish Chilomycterus Chilomycterus reticulatus 2
Diodon Diodon holocanthus 3
Tetraodontidae Canthigaster Canthigaster rivulata 1
Takifugu Takifugu snyderi 1
Total 19 21 198
Atheriniformes Atherinidae = Atherinidae sp. 1
i Perciformes Apogonidae Ostorhinchus Ostorhinchus notatus 21
Sakurajima Island, y . . =
Kagoshima Prefécture Pomacentridae Amphlprl'on Amphlprl.on clarkii 1
Chromis Chromis notata 7
Tetraodontiformes  Tetraodontidae Takifugu Takifugu alboplumbeus A
Total 5 5 34
Beloniformes Belonidae - Belonidae sp. 1
Perciformes Acanthuridae Prionurus Prionurus scalprum 1
Apogonidae Ostorhinchus Ostorhinchus doederleini 1
Blenniidae = Blenniidae sp. 1
Caesionidae Caesio Caesio caerulaurea 1
Pterocaesio Pterocaesio marri 2
= Pterocaesio tile 1
Chaetodontidae Chaetodon Chaetodon auripes 1
Ephippidae Platax Platax teira 1
Kyphosidae Kyphosus Kyphosus cinerascens 4
- Kyphosus vaigiensis 6
Labridae Hologymnosus Hologymnosus doliatus 1
Yakushima Island, Thalassoma Thalassoma lunare 1
Kagoshima Prefecture Lutjanidae Lutjanus Lutjanus fulvus 8
= Lutjanus sp.1 11
- Lutjanus sp.2 1
Mullidae Parupeneus Parupeneus multifasciatus 1
Pomacentridae Abudefduf Abudefduf vaigiensis 8
Chromis Chromis chrysura 8
Scaridae Scarus Scarus festivus 1
= Scarus forsteni 2
= Scarus ghobban 3
= Scarus sp.1 6
Sparidae Acanthopagrus Acabthopagrus shlegelii 2
Tetraodontiformes Balistidae Balistoides Balistoides viridescens 1
Porcupinefish Chilomycterus Chilomycterus reticulatus 2
Total 19 26 76

Diodon holocanthus, including two females (TL: 26.3 mm), and three transitional individuals (TL: 29.4 mm),
mm and 27.0 mm), two males (TL: 13.9 mm and 19.7 (TL: 21.4 mm) (SMBL-V0853), and (TL: 14.6 mm)
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Fig. 2. (A) Cymothoa pulchrum (transitional stage,
TL: 21.4mm) (SMBL-V0853) collected from the
buccal cavity of the spotfin burrfish, Chilomycterus
reticulatus  collected in Yakushima Island,
Kagoshima Prefecture. (B) Anilocra prionuri
(aegathoid stage, TL: 11.4 mm) (SMBL-V855) on
the body surface of Prionurus scalprum collected in
Yakushima Island, Kagoshima Prefecture. Scale
bars: 3 mm.

(SMBL-V0854). In addition, one individual of
Anilocra prionuri Williams & Bunkley-Williams,
1986 (aegathoid stage, TL: 11.4 mm) (SMBL-V0855)
was collected from the body surface of Prionurus
scalprum. No cymothoids were found in other fish
species, including those known to be hosts to these

cymothoids.

Cymothoa pulchrum female and transitional in this

study were generally consistent with the
characteristics in Martin et al. (2016)—subparallel body,
widest at pereonite 3—5, cephalon deeply immersed in
pereonite 1, anterior border of pereonite 1 subtruncate,
coxae almost visible in dorsal view, posterior margin
of pleotelson round, basis of pereopod 1 with large
carina, uropodal endopod rami reaching half of
pleotelson.

Anilocra prionuri aegathoid stage in this study has
the characteristics generally consistent with Fujita and
Ohnaka (2025)-pleopod 1 and 2 peduncle with 4 and
3 coupling hooks, without plumose seta, uropodal
exopod longer than endopod, and triangular uropodal

exopod, a few swimming setae on uropodal rami.

Discussion

In this study, we conducted a comprehensive survey

investigating cymothoid prevalence in various fish
species. However, most of the examined fishes were
not infested with cymothoids. No infestations were
observed in previously recorded host species of
Cymothoidae, including members of Beloniformes,
Myctophidae, Pomacentridae, blackthroat seaperch,
Doederleinia berycoides (Hilgendorf, 1879), grey-
spotted puffer, Takifugu snyderi, red seabream, Pagrus
(Temminck & Schlegel, 1843),

marri, blackhead seabream, Acabthopagrus shlegelii

major Pterocaesio

(Bleeker, 1854), pacific sardine, Sardinops

Table 2. Number and species of cymothoid per sampling site, host fish species, attachment sites, and

developmental stages of isopods.

Location Host fish

Sampling Date ~ FishID Cymothoid Species Attachiment site

Cymothoid stage

Sakihama Fishing Port

Kochi Prefecture

Diodon holocanthus October 4-5,2024 Kl
Kashiwajima Island

4850
Kochi Prefecture October 4-5,2024 K2

Diodon holocanthus
Diodon holocanthus October 4-5, 2024 K3
Sakurajima Island

Kagoshima Prefecture

Chilomycterus reticulatus 10-Oct-24 Yl
Yakushima Island
S ; Chilomycterus reticulatus 10-Oct-24 Y2
Kagoshima Prefecture :
Prionurus scalprum 10-Oct-24 Y3

Anilocra prionuri

Cymothoa pulchrum  buccal cavity 1 female (TL 26.321mm), 1 male (TL 13.929mm)
Cymothoa pulchrum  buccal cavity 1 female (TL 26.970mm)

Cymothoa pulchrum  buccal cavity 1 transitional stage (TL 29.421mm), 1 male (TL 19.720mm

Cymothoa pulchrum  buccal cavity | transitional stage (TL 21.4mm) (SMBL-V0853)

Cymothoa pulchrum  buccal cavity 1 transitional stage (TL 14.6mm) (SMBL-V0854)

body surface 1 aegathoid stage (TL 11.4mm) (SMBL-V0855)
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melanostictus (Jenyns, 1842), ocean sunfish, Mola
mola (Linnaeus, 1758), Japanese jack mackerel,
Trachurus japonicus (Temminck & Schlegel, 1844)
(Yamauchi 2016; Hata et al. 2017; Uyeno and Tsujii
2023; Nagasawa 2021; Fujita et al. 2023). Because
only one individual of some fish species can be
collected, more samples are needed to assess
prevalence accurately. Except for certain species such
as Mothocya parvostis Bruce, 1986, the prevalence of
cymothoids is generally under 30 %; for example,
Ceratothoa oxyrrhynchaena Koelbel, 1879, which
parasitizes Sacura margaritacea (Hilgendorf, 1879),
has a prevalence of 2.9 %; Cymothoa eremita

1783, fork-tailed

threadfin bream, Nemipterus furcosus (Valenciennes,

Briinnich, which parasitizes

1830), has an 7.0 % prevalence; Paracymothoa
1955,

Deuterodon intermedius (Eigenmann, 1908), shows a

astyanaxi Lemos de Castro, found on
prevalence rate approximately 14 %; and Anilocra
nemipterid Bruce, 1987, which infest two-lined
monocle bream, Scolopsis bilineata (Bloch, 1793),

reaches a maximum of 28 % (Gomiero et al. 2012;

Roche et al. 2012; Saito et al. 2022; Martin et al. 2024).

In contrast, M. parvostis, which parasitizes the
Japanese halfbeak, Hyporhamphus sajori (Temminck
& Schlegel, 1846), exhibits a significantly higher
prevalence, ranging from 41.6 % to 744 %
(Kawanishi et al. 2016). These differences in the
prevalence of cymothoids are likely influenced by
various factors, including differences in the ecology,
life history, behavior, and population structure of host

fish, as well as the ecology and life history of the

cymothoid species themselves (Kawanishi et al. 2016).

Moreover, since cymothoid prevalence may vary
depending on the sampling period and the size of the
host fish, it is desirable to collect host specimens of
various sizes throughout the year (Bakenhaster et al.
2006.; Ohtani et al. 2021).

Cymothoa pulchrum is distributed across the Pacific
and Indian Oceans (Nagasawa and Uyeno 2012;
Martin et al. 2016). Recorded host species include C.

reticulatus, D. holocanthus, D. liturosus Shaw, 1804,
Diodon 1758,
stellatus (Bloch and Schneider, 1801), Arothron

meleagris (Lacepéde, 1798), Calotomus japonicus

hystrix ~ Linnaeus, Arothron

(Valenciennes, 1840), Siganus spinus (Linnaecus,
1758), and Caranx sp. (See Yamauchi and Hoshino
2021). Nagasawa and Uyeno (2012) noted that C.
pulchrum has not been recorded in the East China Sea
and the Sea of Japan, suggesting a possible
relationship with the Kuroshio Current. This species
has been recorded in Japanese waters from the Ryukyu
Islands, Tanegashima Island, and the Pacific coasts of
Honshu (the main island in Japan) and Shikoku region.
In this study, C. pulchrum was collected from D.
holocanthus on Kashiwajima Island and C. reficulatus
on Yakushima Island. These findings align with
previous records of the species' distribution and host
range (Nagasawa and Uyeno 2012). While this
represents the first record of C. pulchrum from the
coastal waters of Yakushima Island, a previous record
exists from C. reticulatus along the coast of
Tanegashima Island, approximately 61 km from our
collection site (Nagasawa and Uyeno 2012). The
morphology of C. pulchrum observed in this study was
generally consistent with the redescriptions provided
by Martin et al. (2016).

Anilocra prionuri has been recorded exclusively
from Japanese waters, with records from Izu Islands
(Shikine Island, Miyake Island), Kii Peninsula,
Wakayama Prefecture (Kushimoto, Shirahama), and
Kuchinoerabu-jima Island (Williams and Bunkley-
Williams 1986; Hata et al. 2017; Nagasawa and
Fujimoto 2018). This species parasitizes P. scalprum,
largescale blackfish, Girella punctata Gray, 1835, and
threadsail filefish, Stephanolepis cirrhifer (Temminck
& Schlegel, 1850) (Williams and Bunkley-Williams,
1986). Like C. pulchrum, the distribution of A.
prionuri is believed to be influenced by the Kuroshio
Current (Nagasawa and Fujimoto 2018). While this
study presents the first record of 4. prionuri from

Yakushima Island, a previous record exists from P.
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scalprum in the neighboring Kuchinoerabu-jima
Island (Nagasawa and Fujimoto 2018).

At Kashiwajima Island, cymothoids have been
recorded to parasitize the buccal cavity of adult
yellowtail clownfish, Amphiprion clarkii (Bennett,
1830) (Wada and Saito 2017). No cymothoids were
found in any of the 10 A. clarkii specimens collected
in this study. Anemonefishes have a symbiotic
relationship with sea anemones and typically form
groups consisting of a dominant breeding pair and
several immature individuals, so they rarely move
away from their host (Ross 1978; Fautin 1991; Hattori
1991). Wada and Saito (2017) observed adult 4. clarkii
parasitized by cymothoids at dive sites. This suggests
that cymothoid isopods may only infest anemonefish
populations that inhabit specific, localized areas. In
Japan, cymothoid isopods parasitizing the buccal
cavity of A. clarkii have been recorded from Izu
Oshima Islands as well as Kashiwajima Island, where
Cymothoidae sp. juveniles have been found in the
buccal cavity of juvenile A. clarkii. (Saito and Hoshino
2015). Additionally, in Lembeh Island, Indonesia,
adult cymothoids have been recorded in the buccal
cavities of five species of Anemonefishes: A. clarkii,
pink anemonefish, Amphiprion perideraion Bleeker,
1855, clown anemonefish, 4. ocellaris Cuvier, 1830,
yellow clownfish, 4. sandaracinos Allen, 1972, and
spinecheek anemonefish, Premnas biaculeatus (Bloch,
1790) (Wada and Saito 2017). Although buccal-
attaching isopods have been observed in anemonefish,
their species remain unknown. Further collection of
anemonefishes is necessary to clarify species of
cymothoid and host-parasite relationships.

Immature individuals of isopods, different from those
infested juvenile anemonefish, have been observed in
the buccal cavity of juvenile neon damselfish,
Pomacentrus coelestis Jordan & Starks, 1901 at Izu
Oshima Island (Saito and Hoshino 2015). However, in
this study, no cymothoids were detected in any of the
21 specimens of P coelenstis collected from

Kashiwajima Island, Kochi Prefecture. Mothocya

parvostis uses juvenile Acanthopagrus schlegelii as an
optional intermediate host (Fujita et al. 2020). Because
only juveniles of P. coelenstis and A. clarkii with
cymothoid infestation have been observed on Izu
Oshima Island, it is possible that these provisional
fishes also function as optional intermediate hosts.
Further investigation of adult P coelenstis and A.
clarkii is needed to clarify this possibility.

In this study, 526 fish individuals were collected
through fishing and local markets to investigate the
presence of cymothoids. However, given the generally
low average prevalence of cymothoids, it is unlikely
that the full

comprehensively identified in a short survey period.

range of host species can be
Furthermore, previous studies have utilized fish
specimens from museum collections for parasite
investigations (Welicky et al. 2019). To elucidate the
host-parasite relationships of cymothoid isopods, it is
essential to integrate various sampling methods and

continuously accumulate data over time.
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