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Abstract
A female of Parathelges enoshimensis Shiino, 1950 

was collected from the abdomen of a hermit crab, 
Pagurus minutus Hess, 1865 (Paguridae), in the sandy 
intertidal zone of Lake Hamana, Shizuoka Prefecture, 
central Japan. This represents the first and third records 
of Parathelges enoshimensis from Shizuoka Prefecture 
and Japan, respectively. Only one of the 79 individuals 
of Pagurus minutus examined from April to December 
2019 was infested (prevalence, 1.3%). The female of 
Parathelges enoshimensis is briefly described. The 
collection localities of the species in Japan and Korea 
are affected by a warm current, the Kuroshio, and its 
branch, the Tsushima Current, respectively.

Introduction
Parathelges enoshimensis Shiino, 1950 is a poorly 

known species of bopyrid isopod infesting hermit 
crabs in East Asia. The species was originally de-
scribed using female and male specimens from Pagu-
rus sp. (reported as Eupagurus sp.) collected at Eno-
shima Island (as Enosima), central Japan (Shiino, 
1950). There are some records of P. enoshimensis from 
Korea (Kim and Kwon, 1988a, b; Kwon, 2012) and 
China (An, 2011; An et al., 2011) but it was very re-
cently rediscovered from Japan (Nagasawa and Nishi, 
2020). 

In 2019, we conducted an investigation into the fau-
na of macroinvertebrates of Lake Hamana, a brackish 
water lake on the Pacific coast of central Japan. During 
this investigation, we found two species of bopyrid 
isopods, Athelges takanoshimensis Ishii, 1914 and 
Parathelges sp. on intertidal hermit crabs (Nagasawa 

et al., 2020). The latter species is herein identified as P. 
enoshimensis. This paper reports on the occurrence of 
the species on those hermit crabs and briefly describes 
it.

Materials and Methods
Hermit crabs were monthly collected from April to 

December 2019 by hand nets or manually at three in-
tertidal sites in the eastern region of Lake Hamana, 
Hamamatsu City, Shizuoka Prefecture: Site A (34º42ʹ 
52ʺE, 137º36ʹ21ʺE) on the southeast coast of the Sho-
nai Peninsula; Site B (34º42ʹ38ʺE, 137º35ʹ02ʺE) on the 
south-western tip of the peninsula; and Site C (34º 
44ʹ51ʺE, 137º35ʹ49ʺE) on the west coast of the penin-
sula (Fig. 1). Up to 10 hermit crabs were sampled each 
month at each site not to reduce their populations. The 
bottom was sand at Site A, sand with scattered con-
crete blocks at Site B, and sand with some stones 
(about 10 cm in diameter) at Site C. The procedures 
for an examination of hermit crabs and bopyrid iso-
pods are the same as those reported by Nagasawa et al. 
(2020). The bopyrid specimen along with its pagurid 
host has been deposited in the Crustacea collection of 
the National Museum of Science and Nature, Tsukuba 
City, Ibaraki Prefecture (NSMT-Cr 27516). The scien-
tific names of hermit crabs mentioned in this paper 
fol low those recommended by Sandberg and 
McLaughlin (1993), Komai and Mishima (2003), and 
WoRMS Editorial Board (2020).

Results
Three species of hermit crabs were collected during 

this study, consisting of Pagurus minutus Hess, 1865 
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(Paguridae) (1.1–6.3 [mean, 3.6] mm shield length 
[SL], n = 79), Pagurus filholi (de Man, 1887) (Paguri-
dae) (1.3–7.0 [4.0] mm SL, n = 65), and Clibanarius 
infraspinatus (Hilgendorf, 1869) (Diogenidae) (4.3–
39.7 [15.3] mm SL, n = 82). A female of Parathelges 
enoshimensis was found on one (3.2 mm SL) of the 79 
individuals of Pagurus minutus (prevalence, 1.3%). 
The infested host was collected at Site A on 17 De-
cember 2019 (Fig. 1). The other two species of hermit 
crabs from the three sites were not infested by the 
bopyrid.

The female of Parathelges enoshimensis was at-
tached on the abdomen of Pagurus minutus. No male 
was found attached on the female. The measurements 
and morphological characters of the female of P. 
enoshimensis are as follows (Fig. 2): Body length 9.0 
mm, maximum width 4.0 mm. Head length and width 
nearly equal with anterior margin flattened, lateral 
margins convex, posterior margin more convex. Eyes 
lacking. Pereon of seven pereomeres, widest across 
pereomere 6, tapering anteriorly and posteriorly. Oo-
stegites enclosing brood pouch. Oostegite 1 extended 
over pereopods 1 and head, anterior lobe expanded lat-
erally. Pereopods nearly equal in length; pereopods 
1–2 parallel to head, pereopods 3 immediately posteri-
or to head, pereopods 4–5 posterior to head and locat-
ed near middle of pereon, pereopods 6–7 separated 
from proceeding pereopods and located in posterior 
region of pereon. Pleon with five pleomeres, gradually 

tapering posteriorly, lacking lateral plates. Pleomeres 
1–4 with pear-shaped or ovate biramous pleopods, all 
arising from common peduncle. Pleomere 5 consisting 
of anterior rectangular region, mostly found in central 
part of pleomere 4, and uniramous uropods. Reddish 
and pale yellow in frozen-thawed and ethanol-pre-
served specimen, respectively.

Discussion
Only two records exist of P. enoshimensis from Ja-

pan, where the species was collected from Enoshima 
Island, Kanagawa Prefecture (Shiino, 1950) and Mika-
wa Bay, Aichi Prefecture (Nagasawa and Nishi, 2020). 
The present collection of the species in Lake Hamana 
represents its first and third records from Shizuoka 
Prefecture and Japan, respectively.

Parathelges enoshimensis is also known to occur in 
Korea (Kim and Kwon, 1988a, b; Kwon, 2012) and 
China (An, 2011; An et al., 2011). The Chinese speci-
mens, however, have been suggested by Nagasawa and 
Nishi (2020) to be separated from P. enoshimensis be-
cause the female specimen from China has lateral 
plates on the pleon (An, 2011, fig. 4–13B; An et al., 
2011, fig. 2B). In contrast, no lateral plate is present on 
the pleon of the female of P. enoshimensis from Japan 
(Shiino, 190; Nagasawa and Nishi, 2020; this paper) 
and Korea (Kim and Kwon, 1988a; Kwon, 2012).

In the redescription of Parathelges aniculi 
(Whitelegge, 1897), Williams and Boyko (2015) stated 
that P. enoshimensis may be a synonym of P. aniculi 
and included the Chinese record of P. enoshimensis re-
ported by An et al. (2011) in the lists of the distribution 
and hosts of P. aniculi. However, Williams and Boyko 
(2015) did not discuss the morphology of the Chinese 
specimens described by An et al. (2011) and, as stated 
above, the Chinese female specimen differs from the 
female of P. enoshimensis from Japan and Korea. Wil-
liams and Boyko (2015) also recognized six pleomeres 
in the pleon of P. aniculi but, in our specimen of P. 
enoshimensis, five pleomeres were found because no 
segmentation was distinct in pleomere 5. Similar five 
pleomeres have been reported from other specimens of 
P. enoshimensis from Japan (Shiino, 1950; Nagasawa 
and Nishi, 2020) and Korea (Kim and Kwon, 1988a; 
Kwon, 2012). Moreover, the female specimen reported 
as Athelges takanoshimensis Ishii, 1914 from Japan 
(Nishimura, 1983) has been suggested to be P. aniculi 
(Boyko, 2004; Markham, 2009). Based on such infor-
mation, the status of P. enoshimensis still remains un-
clear, especially in terms of synonymy with P. aniculi. 
We need a detailed morphological study of P. enoshi-

Fig. 1. Map of Lake Hamana, showing three sites (A–C) where 
hermit crabs were collected. Inset map shows the location of 
Lake Hamana (arrow) in Japan. The individual of Pagurus 
minutus infested by Parathelges enoshimensis was collected at 
Site A (open circle).
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mensis from Japan to clarify whether the species is 
synonymous with P. aniculi or not.

The three Japanese prefectures, from which P. 
enoshimensis was collected, are located on the Pacific 
coast of Honshu Island, which is affected by a warm 
current, the Kuroshio (Fig. 3). The species also occurs 
in coastal waters off the southern coast of the Korean 
Peninsula, which are influenced by the Tsushima Cur-
rent, a branch of the Kuroshio (Fig. 3). Thus, P. 
enoshimensis may be found in other coastal waters of 
Japan affected by the two warm currents.

Previously, only an unidentified species of pagurid 
hermit crab was reported from Japan as a host of P. 
enoshimensis (Shiino, 1950) but, now, Pagurus minu-
tus is known to host the bopyrid in the country (Naga-
sawa and Nishi, 2020; this paper). In Korea, two spe-
cies of pagurid hermit crabs have been reported to har-
bor the bopyrid: P. minutus and P. filholi (as Pagurus 
dubius (Ortmann, 1892) and Pagurus geminus 
McLaughlin, 1976, respectively) (Kim and Kwon, 
1988a, b; Kwon, 2012).

According to Shiino (1950, fig. 5B), a male of P. 
enoshimensis is attached on the ventral surface of the 
pleon of a female of the species. However, we found 
no male on the female collected in this study. As sug-
gested earlier (Nagasawa et al., 2020), it is most prob-
able that a male was dropped off from the female and 
lost because the infested hermit crab was taken out by 
forceps from the gastropod shell.

In our investigation in Lake Hamana, two species of 
bopyrid isopods, A. takanoshimensis and P. enoshi-

mensis, were collected from Pagurus minutus at Site C 
and Site A, respectively (Nagasawa et al., 2020; this 
paper). The overall prevalence of each bopyrid from 
April to December 2019 was low, being 1.3%. As ear-

Fig. 3. Map of the Japanese Archipelago and the Korean Peninsula, 
showing the collection localities of Parathelges enoshimensis in 
the previous and present studies. 1, Enoshima Island (reported 
as Enosima) (type locality, Shiino, 1950); 2, Lake Hamana 
(this study); 3, Mikawa Bay (Nagasawa and Nishi, 2020); 4, 
Namhae Island (Kim and Kwon, 1988b [reported as Hamhaedo 
Island]; Kwon, 2012); 5, Jeju Island (Kim and Kwon, 1988a, b 
[reported as Cheju Island]; Kwon, 2012); 6, Sangchuja Island 
and Hoenggan Island (Kim and Kwon, 1988b [reported as 
Sangch’ujado Island and Hoenggando Island, respectively]; 
Kwon, 2012). The routes of a warm current, the Kuroshio, and 
its branch, Tsushima Current, are also shown.

Fig. 2. Parathelges enoshimensis, female, NSMT-Cr 27516, 9.0 mm body length, from the abdomen of Pagurus minutus in Lake Hamana, 
central Japan. Frozen-thawed (A) and ethanol-preserved (B, C) specimen. A, habitus, dorsal view; B, habitus, ventral view; C, head and 
pereon, dorsal view. Abbreviations: h, head; o1–o5, oostegites 1–5; p1–p7, pereopods 1–7; per, pereon; ple, pleon; plp1–4, pleopods 1–4; 
ur, uropods. Note reddish color in frozen-thawed specimen (A). Scale bars: A, B, 3 mm; C, 1 mm.
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lier suggested for A. takanoshimensis (Nagasawa et al., 
2020), P. enoshimensis is also likely to have a small 
population and occur in a limited area of the lake.
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