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Unusual Heavy Infection with Acanthochondria priacanthi (Copepoda, Chondra-
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Abstract. Adult sailfin sandfish Arctoscopus japonicus sampled in the coastal Pacific Ocean off southwestern

Hokkaido were found to be heavily infected with the chondracanthid copepod Acanthochondria priacanthi

Shiino, 1964 in December 2007. This finding is completely different from previous observations that fish

from the same region were almost free from the parasite. Mean abundance of the copepod in 2007 was up to

770-fold higher than that recorded in 1999, and a current sharp increase in the copepod population is suggest-

ed for the ocean surveyed.
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Introduction

The sailfin sandfish Arctoscopus japonicus
(Steindachner, 1881) is distributed in the Sea of
Japan, Sea of Okhotsk and western North Pacific
Ocean (Okiyama, 1970, 1990) and is one of the most
important commercial fish in northern Japan (Ochiai
& Tanaka, 1986). The fish are caught as adults using
set nets and gill nets in coastal waters and as imma-
ture fish with bottom trawls in offshore waters.
Since the stock abundance of the species has been
extremely reduced in Japanese waters, various activ-
ities, including fisheries management, seedling pro-
duction, and release of hatchery-reared juveniles,
have been conducted in order to recover the fish
resource (e. g. Sugiyama et al., 2002; Tomoda et al.,
2006).
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For experimental seedling production at the
Hokkaido Mariculture Experiment Station, Muroran,
we collected adult sailfin sandfish in the North
Pacific Ocean off southwestern Hokkaido in 2007
but unexpectedly found that these fish were very
heavily infected with the chondracanthid copepod
Acanthochondria priacanthi Shiino, 1964. This
finding was completely different from previous
information that fish in this region were quite rarely
infected with the copepod (Yanagimoto & Konishi,
2004). Thus, we made detailed observations on the
occurrence of the copepod on sailfin sandfish from
coastal Pacific waters of southwestern Hokkaido.
The results are reported herein.

Materials and Methods
A total of 239 Arctoscopus japonicus were sam-

pled at three locations (Noboribetsu, Muroran, and
Shikabe) in the North Pacific Ocean off southwestern
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Fig. 1. A map of southern Hokkaido, showing locations where sailfin sandfish Arctoscopus japonicus
were collected. : locations in the present study; @: locations off which Yanagimoto &
Konishi (2004) sampled the fish in 1999; a: locations off which the fishermen captured the
fish infected with Acanthochondria priacanthi in 2007.

Hokkaido on December 6-16, 2007 (Fig. 1). The
fish were caught using set nets and gill nets installed
in coastal waters. They were brought to the laboratory
within a day of capture and individually examined
for total length (TL, mm), body weight (g) and the
presence of Acanthochondria priacanthi. Otoliths
were removed from the fish for subsequent age
determination. The copepods found were fixed and
preserved in 70% ethanol. Voucher specimens are
deposited in the crustacean (Cr) collection at the
National Science Museum, Tokyo, Japan (NSMT-Cr
17988). The terms, prevalence (the proportion of
infected fish of a given species in a sample as a per-
centage), mean abundance (the mean number of par-
asites per host examined in a sample), and habitat (a
typical local environment in which parasites occur)
are used according to the definitions of Bush et al.
(1997).

Results
Acanthochondria priacanthi was found in various

parts of the host, including the inner surface of the
operculum, the floor and roof of the buccal cavity,

the wall of the branchial cavity, the gill arches, and
the chin (Fig. 2). Both prevalence and mean abun-
dance of the copepod were constantly high, ranging
from 79.9-100% and from 7.87-15.40, respectively,
at three locations (Table 1). There was a marked
difference in infection level between age-0 fish and
the older fish (age-1 to age-3): age-0 fish showed the
lowest prevalence and mean abundance. The maxi-
mum number of copepods (47) per infected host was
recorded from an age-2 female fish (207 mm TL).

Discussion

Acanthochondria priacanthi had been a rare para-
site of sailfin sandfish in the ocean where we sam-
pled the fish (Yamagimoto & Konishi, 2004). Just
eight years before our research (November 1999),
infection levels of A. priacanthi on adult sailfin sand-
fish remained quite low at two sites (Kojyohama and
Yakumo, see Fig. 1) near our sampling locations,
being 8.00% and 2.35% in prevalence and 0.09 and
0.02 in mean abundance, respectively (Yanagimoto
& Konishi, 2004). When we compare these infec-
tion data with the data from our study, mean abun-
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Fig. 2. Sailfin sandfish Arctoscopus japonicus (A, B) infected with Acanthochondria priacanthi
(C). The fish were collected in the coastal North Pacific Ocean off Muroran, Hokkaido, on
December 6, 2007. A: part of the left operculum was removed to show the infection with A.
priacanthi in the buccal and branchial cavities and on the gill arches; B: the chin infected
with A. priacanthi; C: a gravid female with a pair of egg sacs, whole body, ventral view.

Scale bars: 10 mm in A and B; 2 mm in C.

dances (9.99 at Noboribetsu, 15.40 at Muroran,
14.48 at Shikabe) on adult fish (age-1 to age-3 fish
combined) were 111- to 770-fold higher than those
recorded for 1999. Further, fishermen who had been
engaged in commercial fishing of sailfin sandfish at
Sawara (see Fig. 1) discovered fish heavily infected
with A. priacanthi for the first time in their catch in
June 2007 (Dr Teruhiko Awakura, pers. comm.).
Similarly, fish infected with many copepods were

found by fishermen working at Toyoura and Muro-
ran (see Fig. 1) in early December 2007. It is, thus,
very likely that the infection level or population size
of A. priacanthi changed markedly in 2007 off
southwestern Hokkaido, and if this is the case, the
copepod must have increased enormously in number
there.

At present, it is very difficult to clarify what fac-
tors contributed to the observed, sudden heavy infec-

Table 1. Occurrence of Acanthochondria priacanthi on sailfin sandfish Arctosco-
pus japonicus collected at three locations in the coastal Pacific Ocean off
southwestern Hokkaido in December 2007.

Sermiing Sie Fish age No. of fish

Total length  Prevalence

Mean abundance

(year) examined (mean, mm) (%)*! (range)*2
Noboribetsu 0 40 80-101 (91)  30.0 0.50 (0-4)
1 36 142-193 (158) 83.3 11.22 (0-39)
2 102 162-245 (213) 98.0 9.63 (0-47)

3 1 224 (224) 100° 2.00 (2)
Subtotal 179 80-245 (175) 79.9 7.87 (0-47)
Muroran 3 20 178233 (197) 100 15.40 (1-42)
Shikabe 1 13 138-180 (152) 92.3 13.15 (0-30)
2 27 169-234 (200) 100 15.11 (2-45)
Subtotal 40 138-234 (184) 97.5 14.48 (0-45)
Total 239 80-245 (178) 87.0 9.60 (0-47)

*1 Percentage of infected fish.

*2 Mean number of copepods per fish examined.
*3 Age was not determined, but the fish examined were all adults.
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tion of sailfin sandfish with A. priacanthi, because
various host and environmental factors must have
been connected directly or indirectly with it. Some
information, however, is available to throw light on
our observations. According to Yanagimoto & Ko-
nishi (2004), in the Pacific Ocean off southern
Hokkaido, infection levels of A. priacanthi were
high in 1999 on fish from areas off southcentral and
southeastern Hokkaido (e. g. prevalence: 78.97%,
mean abundance: 3.53, off Erimo, see Fig. 1). More-
over, based on the current molecular analysis, the
sailfin sandfish is known to form one stock in the
Pacific waters off southern Hokkaido (Yanagimoto,
2004; Shirai et al., 2006, 2007). Therefore, in addi-
tion to a sharp, enormous increase in the copepod
population itself off southwestern Hokkaido in 2007,
another possibly contributing factor could be that
fish from other Pacific regions (e. g. those off Erimo)
have expanded their distribution.

A similar sudden increase in infection level has
been reported for the pennellid copepod Pennella
sp., a parasite of the Pacific saury Cololabis saira
(Brevoort, 1856), in the western North Pacific Ocean
and adjacent seas (Nagasawa, 1984; Nagasawa et al.,
1985, 1988). In this case, the parasite appeared sud-
denly in 1981, kept infection levels high for three
years from 1982-1984, but almost disappeared in
1985 (Nagasawa et al., 1988). Since we have as yet
little information on the population biology of para-
sitic copepods in wild fish populations, continuous
monitoring of the infection level of A. priacanthi on
sailfin sandfish is desirable to clarify the change in
population size and geographical distribution of the
copepod off the coastal Pacific waters of Hokkaido.

Acanthochondria priacanthi was originally de-
scribed as a new species by Shiino (1964) from the
longfinned bullseye Cookeolus japonicus (Cuvier,
1829) (as Priacanthus broops, Perciformes, Priacan-
thidae: see Starnes, 1988, for the nomenclature of the
species) collected in the Sea of Japan near Sado
Island. The copepod was later redescribed by Ho &
Kim (1995) from the sailfin sandfish Arctoscopus
Japonicus (Perciformes, Trichodontidae) collected at
Kushiro, Hokkaido. Specimens from Kushiro were

reported again by Ho & Kim (1996). Sailfin sandfish
from northern Honshu and Hokkaido were infected
with A. priacanthi (Yanagimoto & Konishi, 2004),
and the present study confirmed infection of the fish
with A. priacanthi off southwestern Hokkaido. In
Korea, the copepod was found on the tongue sole
Cynoglossus semilaevis Giinther, 1873 (Pleuronecti-
formes, Cynoglossidae) (Kim, 1998). These past
and present records suggest that A. priacanthi occurs
on various teleosts in different orders and families
but shows a limited host preference for A. japonicus.

In addition, Yanagimoto & Konishi (2004) sug-
gested that A. priacanthi prefers cold waters, be-
cause the species infected A. japonicus from waters
affected by the cold Oyashio current more frequently
and heavily than those from waters by the warm
Tsushima current. Arctoscopus japonicus is mainly
distributed in cold subarctic waters (Okiyama, 1990)
and Cynoglossus semilaevis also occurs in cold shal-
low waters off Korea and China (Yamada et al.,
2007). On the other hand, since Cookeolus japoni-
cus is a warm-water species occurring in tropical and
subtropical regions (Starnes, 1988), its distribution
area does not overlap with those of A. priacanthi and
the other known hosts. Based on these considera-
tions, C. japonicus might be an accidental host for
the copepod.

Previously A. priacanthi was recorded only from
the inner surface of the operculum of the fish (Shii-
no, 1964; Ho & Kim, 1995). In this study, however,
the species was found in the buccal and branchial
cavities and on the gill arches and chin, as well (Fig.
1). Some other copepods (e. g. Salmincola spp. in
the Lernaeopodidae) parasitic on fishes are known to
change their habitats with increase in their number
on a host (Black et al., 1983; Nagasawa et al., 1995).
Thus, it appears that A. priacanthi exhibits such
habitat changes as well, in cases of heavy infection.
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