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We examined the distribution and biology of cephalopods collected during joint Korean-Russian
surveys of the East/Japan Sea in 1993 and 1994. A total of six species of cephalopods belonging
to five families were collected during the surveys: one sepiid squid, four teuthid squids, and one

octopus.
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Introduction

There are a few endemic species in the East/Japan
Sea; its fauna is derived from animal immigrants
from the Pacific Ocean (Okiyama, 1993). The first
preliminary lists of the cephalopods from the East/
Japan Sea, including from Korean waters, were
compiled by Sasaki (1920), Yamamoto (1942), and
Nishimura (1968). More detailed lists of the cepha-
lopod fauna from the East/Japan Sea were later
compiled by Roper et al. (1984) and Nesis (1987),
who summarized data on the distribution and zoogeo-
graphy of cephalopods of the world. However, these
records have little information on the biology of the
various species.

Here, we summarize the distribution and biology
of cephalopods collected during joint Korean-Russian
surveys in 1993 and 1994.

Materials and methods
The samples were collected during cruises by the
R/V “Pusan 881" from 23 November to 3 December
1993 and the R/V “Kyung Buk 885” from 15 to 25
November 1994. Surveys were conducted in the
southern part of the East/Japan Sea, east of the
Korean Peninsula (Fig. 1) by a joint scientific group
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of the National Fisheries Research and Development
Institute (NFRDI, Korea) and the Pacific Scientific
Research Fisheries Centre (TINRO-Centre, Russia).
The surveys included oceanographic and acoustic
observations, trawling, and ichthyoplankton sampling
Catches were made only during the day, from 7:00 to
17:00. Twelve trawls were made in the epipelagic
zone using a mid-water trawl in 1993 and eight trawls
were made using a mid-water trawl in 1994, In 1993,
the trawl mouth size was 6 m (vertical) x 8 m
(horizontal), and in 1994 it was 10 m x 18 m. The
trawls were pulled for 30 min at a speed of about 3.0
knots (=5.4 km/h). Plankton samples were collected
using a plankton net (R-80). In 1993, 15-min surface
trawls were conducted. In 1994 only verticals trawls
were conducted, at horizons of 50-0 and 100-50 m
and at a speed of 0.5 m/sec. Cephalopods were sorted
from the catch, identified, counted, weighed, and
measured after every positive trawl. The standard size
of squids was measured as the length from the middle
of the eyes to the end of the mantle (i.e., mantle
length, ML). In octopods, the ML was measured from
between the middle of the eyes to the end of the
mantle. To determine sex and maturity, large spe-
cimens were dissected. In females, signs of mating
were noted if present. Identification of cephalopods
to the species level and biological analyses were
conducted according to standard methods (Zuev et al.
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Fig. 1. Map showing the sampling area of the Joint Korean-Russian Survey for cephalopods in the East/Japan

Sea.

Table 1. Date, vessels, and materials collected

Number of Number of Total cephalopod Number of
Date Vessel cephalopods
plankton samples trawls catch
measured
23 Nov.-3 Dec. 1993 Pusan 881 16 12 66 66
15-25 Nov. 1994 Kyung Buk 885 41 8 957 228

1985; Nesis, 1987). Plankton samples were fixed
onboard. The final identification of sorted cephalo-
pods from plankton catches was made at the NFRDI.

Results and Discussion

A total of 1023 cephalopod specimens were caught,
of which 294 were measured (Table 1). Cephalopods
were recorded from seven trawls (58.3% of the total)
in 1993, and from six trawls (75%) and six plankton
collections (14.6%) in 1994. A total of six species of
cephalopod belonging to five families were collected
during the cruises: one sepiid squid, four teuthid
squids, and one octopus (Tables 2, 3).

Class Cephalopoda, Order Sepiida,
Suborder Sepiina, Family Sepiolidae

There are three species of this family that are
known to inhabit the East/Japan Sea. We collected
only one of these species.

Sepiola birostrata Sasaki, 1918

Sepiola birostrata is a boreal species. This species
was recorded from one mid-water trawl catch at 90-
160 m in 1993, and once in a plankton sample at a
depth of 100-50 m in 1994 (Tables 2, 3). Nine
specimens were collected in 1993: two juveniles (ML
8 mm), three mature females (ML 20.0 mm), and four
mature males (ML 16.0-18.0, mean 17.5 mm). In
1994, two paralarvae (ML 1.5 and 2.0 mm) were
caught in a plankton net. The first records of S.
birostrata in the East/Japan Sea are from Sasaki
(1920) and Yamamoto (1942). Many paralarvae of
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Table 2. Cephalopod occurrence, abundance, and average size from trawl catches

Species ; 1993 1994
n Oc N w ML n Oc N w ML

F 3 25 - - 20.0 - - - -
Sepiola birostrata M 4 33 - - 17.5

J 2 17 - - 8.0 - - - - -
Sepioteuthis lessoniana  F - - - - - 1 17 0.17 - 210.0

F 2 17 0.29 - 215 - - - - -
Abralia mulitihamata M - - - - - 1 17 0.17 - 25.0

J - - - - - 24 50 4.33 - 9.3
Abralia andamanica J 1 8 0.14 - 9.0 2 17 0.17 - 8.5

F 6 25 0.86 270 262.0 2 25 0.33 127 259.0
Todarodes pacificus M 7 25 1.00 300 240.0 2 25 0.33 105 236.0

J 41 42 5.9 17 15.2 908 50 151.3 - 16.1
Argonauta hians F - - - - 1 17 0.17 - 29.0

™n, total catch (number of individuals); Oc, occurrence (%); N, number of specimens (individuals/haul); W,
weight (g/haul); ML, average mantle length (mm); F, female; M, male; J, juveniles and paralarvac. N and W
were calculated for positive hauls.

Table 3. Occurrence (number of specimens) of cephalopod paralarvae collected in plankton nets by sampling
station and horizontal towing depth (in meters)

Speci Station 2 Station 6 Station 7 Station 9 Station 16 Station 24
ecies

P 50-0 100-50 50-0 100-50 50-0 100-50 50-0 100-50 50-0 100-50 50-0 100-50
Todarodes pacificus - 2 5 3 - 1 - 4 - - - 1
Sepiola birostrata - - - - - - - - - 2

this species occur near Tsushima Island, in the  migrates into the southern part of the East/Japan Sea
southern part of the East/Japan Sea and in the through the Korean Strait. This species is of com-
northern part of the East China Sea (Tsuchiya et al.,  mercial value in Korea (Choe et al., 1999).

1991). Spawning of S. birostrata probably takes place .

in the northern part of the East China Sea and the ~ Class Cephalopod.a, Order Teuthida, .
southern part of the East/Japan Sea, with paralarvac ~ Suborder Oegopsina, Family Enoploteuthidae

and juveniles dispersed in the shelf water of the We collected only two species from this family,
East/Japan Sea up to Tatar Strait (Shevtsov and although four species have been recorded in the
Mokrin, 1998). East/Japan Sea (Okiyama, 1993; Tsuchiya, 1993).
Class Cephalopoda, Order Teuthida, Abralia multihamata Sasaki, 1929

Suborder Myopsida, Family Loliginidae Abralia multihamata is a subtropical species and

Eight species of this family are found in the  mainly inhabits the shelf waters of the East China Sea
East/Japan Sea (Sasaki, 1929; Okutani et al., 1987). the southern part of the East/Japan Sea, and the
However, we recorded only one species in our  Pacific waters off Honshu Island (Nesis, 1987,
collections. Tsuchiya et al., 1991; Okiyama, 1993; Tsuchiya,
1993). This species was recorded in both of our
surveys. In 1993, we caught two females (ML 21 and

species and occurs from the Red Sea to the Hawaiian 22 mm). In 1994, A. multihamata was one of the
Islands and from southern Hokkaido to New Zealand ~ Primary species recorded, occurring in 50% of
(Roper et al., 1984; Okutani et al., 1987). A single samples. We collected 25 specimens at four sampling
immature female (ML 210 mm, weight 450 g) was stations. Among these were one male (ML 25 mm)
caught in a mid-water trawl at a depth of 40-60 m in and many juveniles (ML 6-14 mm, mean 9.3 mm;
1993 near Ulsan Inlet (35°27'N, 129°39'E). The Table 2). Taking into account a spent female collected
presence of S. lessoniana in the East/Japan Sea was  in the center of the East China Sea (Tsuchiya, 1993),
previously reported by Berry (1912), Sasaki (1929), we propose that this species mainly spawns in the
and Yamamoto (1942). Sepioteuthis lessoniana in- East China Sea, with juveniles carried into the
habits mainly tropical and subtropical waters and  East/Japan Sea by the Tsushima current.

Sepioteuthis lessoniana Lesson, 1830
Sepioteuthis lessoniana is an Indo-Pacific neritic
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Abralia andamanica Goodrich, 1896

Abralia andamanica is a common species in the
shelf waters of the Indo-West Pacific, distributed
from the Arabian Sea to southern Japan and eastern
Australia (Nesis, 1987; Tsuchiya, 1993). Juveniles of
this species were recorded on both cruises, with a
single specimen (ML 9.0 mm) in 1993, and two
specimens (ML 8.3 and 8.6 mm) in 1994 (Table 2). In
the waters adjacent to Japan, 4. andamanica occurs
in the East/Japan Sea and in the Pacific Ocean
(Sasaki, 1929; Kubota et al., 1982; Okiyama, 1993;
Tsuchiya, 1993). In the East/Japan Sea only juveniles
(our data) and paralarvae with MLs of 2.9-5.7 mm
(Tsuchiya et al., 1991) have been recorded. It is likely
that 4. andamanica spawns in the East China Sea,
after which paralarvae are carried by the Tsushima
current into the East/Japan Sea, as in 4. mutihamata.

Class Cephalopoda, Order Teuthida,

Suborder Oegopsina, Family Enoploteuthidae
Five species from this family are found in the

East/Japan Sea (Okiyama, 1993), but only one

species was collected in this survey.

Todarodes pacificus Steenstrup, 1880

Todarodes pacificus is a southern boreal to sub-
tropical and neritic to oceanic species (Nesis, 1985),
occurring in the Northwest Pacific from 20° to 52°N
(Roper et al., 1984; Filippova et al., 1997). Todarodes
pacificus 1s one of the primary species in the East/
Japan Sea. It was the most abundant species in both
surveys, comprising 82% and 95% of the cephalopod
catches in 1993 and 1994, respectively. In 1993, T
pacificus was recorded only in the trawl catches, at
seven stations. A total of 54 specimens (6 females, 7
males, and 41 juveniles and larvag) were caught at
horizons of 60-160 m. Young individuals were most
common, found in 41% of samples, and abundant, at
an average of 5.9 specimens per haul. Females ranged
in size (ML) from 246 to 280 mm (mean 262 mm)
and weighed between 280 and 500 g (mean 347 g).
All females were at maturity stage IV (i.e., the ovary
had mature oocytes, but did not connect to the
oviduct), and showed signs of mating (i.e., implanted
spermatophores on the buccal membrane). The
average mid-mental gland length in females was 63.4
mm. Male ML ranged from 230 to 255 mm (mean
240 mm), and they weighed between 220 and 320 g
(mean 270 g). All males were fully mature, at
maturity stage V. The size (ML) of young immature
specimens ranged from 6.0 to 40.0 mm, at 6.0 to 10.0
mm (mean 7.4 mm) in paralarvae (rhynhoteuthion)
and 10.0 to 40.0 mm (mean 18.7 mm) in juveniles.

In 1994, T pacificus was recorded both in trawl
catches and in plankton samplings. A total of 912
squids were caught in a trawl near the surface at six
stations: 2 females, 2 males, and 908 young spe-
cimens (Table 2). Young squids held the same posi-
tion of abundance as in 1993, occurring in 50% of
samples with an average of 151.3 specimens per haul.
The MLs of early-maturing mated females (maturity
stage IV) were 244 and 275 mm, and they weighed
340 and 420 g. The average mid-mental gland length
of the females was 63 mm. The MLs of fully mature
males (maturation stage V) were 225 and 247 mm,
and they weighed 250 and 380 g. Of the young squids
juveniles predominated (85.5%). They ranged in size
from 6.0 to 29.0 mm, with MLs between 6.0 and 10.0
mm (mean 7.8 mm) in the rhynhoteuthion stage, and
between 10.0 and 29.0 mm (mean 19.7 mm) in

- juveniles. Sixteen paralarvae in the rhynhoteuthion

stage (ML 1.0-3.2 mm) were recorded in six plankton
catches at five stations (Table 3). They were found
mainly at depths of 50-100 m at a temperature range
of 18.6-23.3°C.

Paralarvae hatch from egg masses 4-6 days after
spawning occurs, and hatchling paralarvae are about
1 mm in length (Hamabe, 1961; Bower and Sakurai,
1996). Therefore, we have evidence that our surveys
were conducted during the spawning season of T.
pacificus. Yasui and Ishito (1955) suggested that the
daily growth rate of 7. pacificus paralarvae is 1.33
mm/day after hatching. Using this rate, we calculated
that the largest juveniles (ML 40.0 mm) hatched in
October. Consequently, the spawning of the autumn
cohort takes place in the southern part of the East/
Japan Sea from October to December. Adult squids,
judging by maturation, belonged to the winter cohort.

Todarodes pacificus is one of the most important
commercial species in Korea, where it is captured
throughout the year. Annual catches have fluctuated
widely, and in years with high stock, catches have
been more than 200,000 mt.

Order Octopoda, Suborder Incirrata,
Family Argonautidae

We found only one species from this family, al-
though two species are known to inhabit the East/
Japan Sea (Kubodera and Okutani, 1981).

Argonauta hians Solander, 1786

Argonauta hians ‘is a tropical, cosmopolitan,
oceanic, epipelagic species (Nesis, 1985). In 1994, a
single immature female (ML 29.0 mm) was caught in
a mid-water trawl in the southern section. In the
East/Japan Sea, 4. hians was previously recorded
near southern Honshu (Nishimura, 1968), off the
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coast of Niigata Prefecture (Honma et al., 1983), and
near the southern coast of Korea (Yamamoto, 1942).
This octopus probably migrates into the East/Japan
Sea from the East China Sea (Nishimura, 1968;
Okutani and Kawaguchi, 1983; Shojima, 1970).

In conclusion, our data show that epipelagic squids
predominate in the waters off the Korean Peninsula.
Todarodes pacificus is the most abundant and spawns
mainly in autumn and winter. The high abundance of
paralarvae and small juveniles is evidence that an
autumn cohort of T. pacificus spawns in Korean
waters from October to December.
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