Biogeography 10.
65-72. Aug. 20, 2008

Two Piscicolid Leeches (Hirudinida) and their Cocoons on Snow Crabs

Chionoecetes opilio in Japan, with the First Record of Johanssonia arctica

from the Sea of Japan
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Abstract. Two piscicolid leeches, Notostomum cyclostomum and Johanssonia arctica, were found on the

exoskeleton of snow crabs Chionoecetes opilio from the continental slope in the Sea of Japan off Kyoto,

Japan. The finding of J. arctica constitutes the first record from the Sea of Japan and extends its southernmost

limit of distribution from Funka Bay (Hokkaido, western North Pacific) to the Sea of Japan off central Japan.

Chionoecetes opilio is recorded as a new substratum for J. arctica in Japan to deposit its cocoons. The external

morphology of the leeches is briefly described. The cocoons of N. cyclostomum mostly occurred on the dorsal

carapace surface, whereas those of J. arctica on the ventral femoral surface of the walking legs.
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Introduction

Two species of piscicolid leeches, Notostomum
cyclostomum Johansson, 1898 and Johanssonia arc-
tica (Johansson, 1898), have been reported from
deep-sea crabs in Japanese waters. Notostomum
cyclostomum was first reported by Oka (1910) as
Carcinobdella kanibir based on specimens from
Chionoecetes (as “Chionecetes”) sp. in the Sea of
Japan off Fukui. Later, Oka (1927, 1933) described
the external and internal morphology of the species
from snow crabs Chionoecetes (as “Chionecoetes”
and “Chionecoectes”) opilio (O. Fabricius, 1788).
Moore & Meyer (1951) collected N. cyclostomum in
the Sea of Japan off “Oshima” (36°03°N, 135°52°E),
Fukui. Using a sledge net, Ito (1984) sampled non-
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infecting specimens of the species from the muddy
bottom at depths of 200-300 m in the Sea of Japan
off Niigata. While cruising on a research sub-
mersible, Nagasawa & Yamasaki (1990) observed
the behavior of N. cyclostomum attached to the dor-
sal carapace of C. opilio at a depth of 270 m in the
Sea of Japan off Kyoto. The other leech J. arctica
was recently reported by Furiness et al. (2007) from
red snow crabs (as “Beni-zuwai crab”) Chionoecetes
Jjaponicus Rathbun, 1932 collected in Funka Bay
(western North Pacific Ocean), Hokkaido. No fur-
ther report is available on J. arctica in Japan.

Snow crabs Chionoecetes opilio are commercially
caught in the Sea of Japan off central and western
Japan (Shinoda, 1982). The species is highly appre-
ciated as food, being one of the most expensive
shellfishes in the country. Leech cocoons are often
found on the exoskeleton of snow crabs at fish mar-
kets and sometimes cause food hygiene problems
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because the public are nervous about the parasites of
aquatic animals.

In Japan, our knowledge of the leeches occurring
on snow crabs is limited, and there has been no
investigation on the cocoons on snow crabs. Thus, as
part of studies on piscicolid leech and deep-sea crab
association, we made observations on the leeches
and their cocoons found on snow crabs from the Sea

of Japan off central Japan.
Materials and Methods

Snow crabs Chionoecetes opilio were captured at
depths of 271 m and 233-237 m on the continental
slope in the Sea of Japan (35°59°N, 135°06-09E;
35°53'N, 134°59°-135°00"E) off Kyoto using conical
traps during research cruises of the R/V Heian maru
on February 20 and April 11, 2007. Water tempera-
ture and salinity near the bottom (260 m deep) on
February 20, 2007 were 1.03°C and 34.06 psu.
Snow crabs with leeches and/or cocoons were sorted
from the catch, observed, and photographed on
board. Leech specimens were collected from the
exoskeleton of the infected crabs and fixed in 80%
ethanol on board without relaxation. Later, some

leeches were transferred to 5% formalin for mea-
surements and observation of the coloration of their
body. Measurements (mm) based on 10 adult speci-
mens and 10 cocoons of each leech species include
the range, followed by the mean in parentheses.
Voucher specimens are deposited in the annelid (An)
collection at the National Science Museum, Tokyo,
Japan (NSMT-An 383 and 384 for Notostomum
cyclostomum and Johanssonia arctica with their co-

coons, respectively).

Results

Leeches of two size-groups were found on the
snow crabs examined: the large and small leeches
were identified as Notostomum cyclostomum (Fig.
1A, Fig. 2A-C) and Johanssonia arctica (Fig. 1B,
Fig. 2D-F), respectively.

Notostomum cyclostomum was always observed
on the dorsal carapace surface. Up to three individu-
als were attached to a single infected host. The body
of specimens is elongate and cylindrical, 58.0-75.0
(66.5) in total length (including both suckers) and
3.5-7.4 (5.7) in maximum body width. The body

color in formalin is pale orange with bands of irregu-

Fig. 1. Notostomum cyclostomum (A) and Johanssonia arctica (B) from snow crabs in the Sea of
Japan off Kyoto, Japan. Scale bars: 20 mm in A; 5 mm in B.
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Fig. 2. Notostomum cyclostomum (A-C) and Johanssonia arctica (D-F) from snow crabs in the Sea
of Japan off Kyoto, Japan. A. Whole body, dorsolateral view. B. Oral sucker, ventral view.
C. Caudal sucker, lateral view. D. Whole body, lateral view. E. Oral sucker, ventrolateral
view. F. Caudal sucker, ventrolateral view. Scale bars: 10 mm in A; 2 mm in B-C; 3 mm in

D; 0.4 mm in E-F.

lar brown blotches. No eyes or ocelli are present.
The body surface is smooth without tubercles and
pulsatile vesicles. There is a distinct clitellum, on
which the female gonopore is well visible. There is
no obvious division between trachelosome and uro-
some. The oral sucker is eccentrically attached to
the trachelosome and deeply cupped. The caudal
sucker is terminal, deeply cupped, and very muscular.

The oral and caudal suckers are sharply separated
from the trachelosome and urosome, respectively.
Johanssonia arctica was usually found on the
ventral surface of the walking legs. One or two indi-
viduals were observed on a single infected crab. The
body of specimens is subcylindrical, 11.0-22.0
(15.9) in total length (including both suckers) and
0.8-1.7 (1.1) in maximum body width, becoming

Fig. 3. A. Cocoons and three adults of Notostomum cyclostomum attached to the dorsal carapace
surface of a snow crab. B. Cocoons of Johanssonia arctica on the ventral femoral surface of
the third pair of walking legs of a snow crab. Scale bars: 40 mm in A; 8 mm in B.
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Fig. 4. Distributional records of Notostomum cyclostomum
and Johanssonia arctica in Japanese and adjacent
waters. Closed circles and rectangles represent
sampling localities of N. cyclostomum and J.
arctica reported by previous authors (Oka, 1910;
Moore & Meyer, 1951; Suzuki, 1979; Ito, 1984;
Nagasawa & Yamasaki, 1990; Nagasawa, 1991;
Epshtein & Utevsky, 1996; Utevsky & Trontelj,
2004 for N. cyclostomum; Utevsky & Trontelj,
2004; Furiness et al., 2007 for J. arctica), respec-
tively, and a double triangle shows the sampling
locality of the two leeches in the present study.

slightly narrower towards the ends. There is no pig-
mentation: the body color in formalin is white.
Small papillae in 12 longitudinal rows are found.
The oral sucker is eccentrically attached to but clear-
ly separated from the trachelosome. The caudal
sucker is horseshoe shaped and distinct from the uro-
some.

On the exoskeleton of the crabs, there were two
types of cocoons, which differed in size, shape, color
and attachment site: the larger, elliptical or nearly
circular cocoons (4.6-6.0 [5.3] mm long by 3.8-5.5
[4.5] mm wide) were primarily found in the posterior
and lateral regions of the dorsal carapace surface and
very occasionally on the dorsal surface of the walk-
ing legs (Fig. 3A), whereas the smaller, elliptical
cocoons (1.5-1.8 [1.6] mm long by 0.9-1.1 [1.0] mm
wide) occurred on the ventral femoral surface of the
second and third pairs of walking legs (Fig. 3B). The
color of the larger cocoons was dark purple, but that
of the smaller ones dark brown. The larger and the
smaller cocoons were identified as those depositd by
N. cyclostomum and J. arctica, respectively. The
number of cocoons found on a single crab was up to
114 for N. cyclostomum and ranged from 1-25 for J.

arctica.
Discussion

In Japan, Notostomum cyclostomum was first
described by Oka (1910) as a new genus and species,
Carcinobdella kanibir, which was, however, syn-
onymized with N. cyclostomum by Vasileyev (1939)
(for synonymy see also Epshtein, 1967; Khan &
Meyer, 1976: 1703). The morphology of N. cyclo-
stomum of our material corresponds well to the de-
scription of the species given by Oka (1927), Moore
& Meyer (1951), and Oka & Nagao (1965). On the
other hand, J. arctica was currently reported from
Japan without morphological information (Furiness
et al.,2007). The specimens examined in the present
study are identical with those of the species
described by previous authors (Moore & Meyer,
1951; Epshtein, 1968; Meyer & Khan, 1979; Appy
& Dadswell, 1981; Burreson, 2006). The biology of
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J. arctica was reviewed by Sawyer (1986: 622-625)
and Burreson (2006: 580-581). The snow crab
Chionoecetes opilio is herein recorded as a new sub-
stratum for J. arctica to deposit its cocoons in Japan,
where only the red snow crab C. japonicus has hith-
erto been known to harbor the leech (Furiness et al.,
2007).

Notostomum cyclostomum is distributed in the
northern North Pacific Ocean and adjacent seas,
including the Sea of Japan, Sea of Okhotsk, Bering
Sea, and off the coast of southeastern Alaska and
northwestern British Columbia (Oka, 1910; Moore
& Meyer, 1951; Meyer & Barden, 1955; Epshtein,
1961, 1962; Oka & Nagao, 1965; Sloan et al., 1984;
Utevsky, 1994; Khan & Paul, 1995; Epshtein &
Utvesky, 1996; Utvesky & Trontelj, 2004; Williams
& Burreson, 2006; Utvesky et al., 2007). It also
occurs in the Arctic Ocean (Madill, 1988). In Japan,
six reports are available on localities where the
species was collected, all referring to the Sea of
Japan (Fig. 4; Oka, 1910; Moore & Meyer, 1951;
Suzuki, 1979; Ito, 1984; Nagasawa & Yamasaki,
1990; Nagasawa, 1991). Although no detailed local-
ity information was given, Epshtein & Utevsky
(1996: 28) showed two localities off the east and
north coasts of Hokkaido in the distribution map of
the species. Snow crabs also occur in the western
North Pacific Ocean off northern Honshu, Japan
(Kitagawa, 2000), but no information is available on
leech infection of the crabs in this region. For under-
standing of the geographical distribution of N.
cyclostomum, it is desirable to study its occurrence
on snow crabs in a wider range of waters around
Japan.

Johanssonia arctica is a species with a circumpo-
lar distribution: its occurs in the Arctic Ocean (off
Greenland through the Barents Sea, Kara Sea, and
Laptev Sea to the East Siberian Sea; Epshtein, 1961,
1962, 1968; Madill, 1988; Karlsbakk et al., 2005),
the northern North Pacific Ocean (Stepovak Bay,
Alaska Peninsula south to off California; Moore &
Meyer, 1951; Sawyer, 1986; Burreson, 2006), the
Sea of Okhotsk (Utvesky & Trontelj, 2004) and the
northern North Atlantic Ocean (off the east coast of

Canada and off Norway; Meyer & Khan, 1979; Khan
et al., 1980; Appy & Dadswell, 1981; Khan, 1982a,
b; Khan & Paul, 1995; Williams & Burreson, 2006;
Savoie et al., 2007; Utvesky et al., 2007). The
finding of J. arctica in this study represents the first
record from the Sea of Japan (Fig. 4) and extends its
distributional range from Funka Bay (Hokkaido:
Furiness et al., 2007) further south to the Sea of
Japan off Kyoto, which is the southernmost locality
for the species. No information is as yet available on
its occurrence off the Pacific coast of Honshu, the
main island of Japan.

Water temperature may be important in determin-
ing the vertical distribution of the leeches in the
oceans. For example, fasted individuals of J. arctica
experimentally kept in jars at 5, 10, and 15°C all died
within 14 days but those held at 0°C remained alive
(Khan, 1982). This species can also continuously
and slowly grow even at 0-1°C (Khan, 1982a). In
the Sea of Japan, both snow crabs Chionoecetes
opilio and red snow crabs C. japonicus are found
(Yosho & Hayashi, 1994; Yosho & Shirai, 2007),
but their vertical distribution patterns are different at
200-1,500 m in depth: the former species occurs
mostly in less than 300 m, while the latter in more
than 800 m (Shinoda, 1982). In this sea, water tem-
perature rapidly decreases between the surface and
200 m but gradually declines to about 0.15°C in the
deeper waters (Yosho & Hayashi, 1994). In the pre-
sent study, water temperature near the bottom (260
m in depth) was 1.03°C. Thus it might be interesting
to study utilization of two crabs by the two leeches at
different water temperatures and at different depths
in the Sea of Japan.

The cocoons of N. cyclostomum were primarily
found on the dorsal carapace surface of snow crabs.
Similar observations were made by several authors
(Sloan et al., 1984; Khan & Paul, 1995; Epshtein &
Utvesky, 1996). The cocoons of J. arctica, unlike
those of N. cyclostomum, are usually found on the
walking legs (Meyer & Khan, 1979; Khan, 1982a;
Khan & Paul, 1995; this study). The morphology of
cocoons of J. arctica was described by Meyer &
Khan (1979).
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Both N. cyclostomum and J. arctica have been
reported to feed on the blood of marine fishes and
utilize crabs for cocoon deposition in the deep sea
where there are almost no hard substrates on soft and
muddy bottoms (Khan, 19824, b; Sloan et al., 1984).
The leeches are also known to act as vectors of try-
panosomes and piroplasms that are transmitted to
marine fishes (Khan, 1980, 1982a, 1984, 1991;
Sloan et al., 1984; Khan et al., 1991; Karlsbakk et al.,
2005; Hemmingsen et al., 2005). Such information
is not available for Japan although there is a record
of J. arctica from a sculpin Icelus cataphractus
(Pavlenko, 1910) (Scorpaeniformes: Cottidae) in
Terpenia Bay, southern Sakhalin (Russia), near
Hokkaido (Furiness et al., 2007). We need research
on fish hosts of the leeches and other aspects of their
biology, such as the life history and the role of vectors.
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