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Distribution and biology of epipelagic animals in the northern 

North Pacific Ocean and adj a cent seas-I. Fishes and squids in 

the southern Okhotsk Sea and western North Pacific Ocean 

off the Kuril Islands in the autumn of 1993 

Kazuya N AGASA w A,* 1，井 YasuhiroUENo,*1 Teruo AzuMA,*1・5 Miki OGURA，札6

Alexander V. STARTSEV,*2 Irena M. IVANOVA,*3 and John F. T. MORRIS料

Abstract 

A surface-trawl survey was conducted by the RIV Kaぴoman< in the southern Okhotsk Sea 

and western North Pacific Ocean off the Kuril Islands in October and November 1993. The 

distributions and abundances of the sped巴scaught are described and discussed. Twenty-four fish 

species (1 lamprey, 1 shark, and 22 teleosts) and one squid species were identified. Juvenile Pacific 

salmon (6 species of the genus Oncorhynchus) were the most abundant, followed by myctophids, 

juvenile arabesque greenling (Pleurogrammus azonus), and gonatids including boreopacific gonate 

squid (Conataρ＇Sis borealis) and probably schoolmaster gonate squid (Berryteuthis magister）‘North-

ern smoothtongue (Leuroglossi仏、 schmidti)were also abundant. Juvenile arabesque greenling were 

abundantly taken in the Okhotsk Sea in October but disappeared from the surface waters 

in November because they settled on the bottom. There were marked differences 

in the oceanic distribution of arabesque greenling and Atka mackerel (P. mono-

ρfer ygius), suggesting that these species segregate their habitats. Northern smoothtongue 

mostly occurred in the Okhotsk Sea, and myctophids were caught in the North Pacific Ocean. 
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We conclude that the surface layer of the southern Okhotsk Sea provides favorable habitats 

for the feeding and growth of juvenile salmonids, arabesque greenling, and other epipelagic 

migratory species from summer to mid-autumn but ends its role in lat巴 autumnwith decreasing 

sea surface temperatures. 

Key words : oceanic distribution, Pacific salmon, epipelagic fishes and squids, Okhotsk Sea, North 

Pacific Ocean 

Introduction 

The southern Okhotsk Sea and w巴sternNorth Pacific Ocean off the Kuril Islands support many 

important fisheries resources such as Pacific salmon ( Oncorhynchus spp.), walleye pollock ( Theragra 

chalcogramma), Pacific saury (Cololabis saira), arabesque greenling (Pleurogrammus azonus), and 

Japanese flying squid ( Todarodesρacificusρacificus). Various aspects of the fishery biology of these 

sp巴cieshave been studied extensively in this region, but most of research was confined to a limited 

period which corresponds to their fishing seasons, i.e., from early summer to early autumn. Little 

information is yet available about the distribution and abundance of fishes and squids in surface 

wat巴rsin other seasons, although some research was don巴byRussian scientists (e.g., Birman, 1969; 

Shuntov et al., 1986; Shuntov, 1989, 1994). 

The Fisheries Agency of Japan’s research vessel Kaiyo maru conducted a surface-trawl survey 

from mid-October to late November in 1993, as a Japan-Russia-Canada cooperative project, in the 

southern Okhotsk Sea and western North Pacific Ocean off the Kuril Islands in order to clarify the 

distribution and migration of juvenile Pacific salmon originating in Japan (Anon., 1993). 

The purpos巴ofthe present paper is to describe the distribution of epipelagic fishes and squids, 

excluding salmonids, caught by the Kaiyo maru in that region. For salmonids, their distribution 

and biological features (age, size, food, origin, and physiological conditions) have been described 

elsewhere (Ueno et al., 1994, 1995; Ogura, 1995; Tamura, 1995; Azuma, 1995; Startsev, 1995; Naito 

and Ueno, 1995). Phyto-and zooplankton distributions and oceanographical characteristics also 

have been reported (Kawasaki and Kono, 1995; Kono and Kawasaki, 1995; Shiomoto and Yama-

naka, 1995; Shimizu et al., 1995; Seki et al., 1995). 

Materials and Methods 

Cai争tureof fishes and sq；税:ids

The Kaiyo maru (2,630 gross tons), a 96 m stern trawler, used a surface trawl （“spider net”， 

208-m long, 63.2-m headrope, 63.2-m groundrope, and cod end with 11-mm knotless mesh) in order 

to catch juvenile salmonids and other epipelagic species. Fishing operations were conducted at 31 

stations along 5 transects in th巴southernOkhotsk Sea (20 stations) and along 4 transects in the 

western North Pacific Ocean (11 stations) from mid-October to late November in 1993 (Fig. 1). 

Station numbers were designated according to locations along the transects. For example, Station 
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Fig. 1. Location of stations sampled by the R/V Kaiyo marn in the southern Okhotsk Sea 

and western North Pacific Ocean off the Kuril Islands in October and November 1993. 

2・2is the second station from the southeast along Transect 2 in the Okhotsk Sea, and Station 8-3 

is the third station from the northwest along Transect 8 in the North Pacific Ocean. 

The survey consisted of two cruises which were from October 15 to November 2 for the first 

cruise and from November 8 to 26 for the second cruise. All stations were sampled for each cruise. 

The trawl with ca. 400-m warps was towed from the surface to ca. 50 mat a mean speed of 5.5 knots 

(range: 3.9-6.3) for one hour. Tows were usually made at two stations per day. Catch per unit effort 

(CPUE) was calculated as the number of fish or squid caught by the trawl per hour. 

Throughout the text, seasons are defined as: summer (June-August), autumn (September-

November), winter (December-February), and spring (March-May). 

Exami陥 tionof zshes and squids 

Soon after net retrieval, animals caught by the trawl were brought to the laboratory of the Kaかo

maru, where they were sorted by species, counted, and weighed. When a species was too abundant 

to count, its entir巴catchwas weigh巴dand the number was then estimated from a subsample. 

Fishes were measured, according to species, for standard l巴ngth(SL), total length (TL) or scaled 

body length (SCL), and squids were measured for dorsal mantle length (ML). They were then 
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weighed individually and frozen at -40℃ in covered aluminum trays for subsequent laboratory 

examination. 

Scientific names used herein follow those recommended by Nakabo (1993) for fishes and 

Okutani (1991) for squids. English common names follow those given by Robins et al. (1991) and 

Amaoka et al. (1995) for fishes and Roper et al. (1984) for squids. 

Results and Discussion 

Distγibution of sea-surface temperature 
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.tSN 

SON 5・N

45N 45N 

唱4舵 150E t55E 1IOE 

Fig. 2. Sea-surface temperatures （℃） in the southern Okhotsk Sea and western North Pacific 

Ocean off the Kuril Islands from October 15 to November 2 (top) and from November 

8 to 26 (bottom) in 1993. 
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The October and November distributions of sea-surface temperature (SST) are shown in Fig. 

2. During the first cruise (October 15 to November 2), SS Ts ranged from 5° -11°C in the Okhotsk Sea 

and from 4"-9°C in the North Pacific Ocean. Warm water between 10° and ll°C, probably originat-

ing from the Soya Current, occurred off northwestern Iturup Island, and water over TC ext巴nded

to the central Okhotsk Sea. Colder water (Oyashio Current) was distributed along the Kuril Islands. 

During the second cruise (November 8 to 26), SSTs decreased, ranging from 3° 9℃ in the Okhotsk 

Sea and from 3°-5℃ in the North Pacific Ocean, but warm and cold waters showed a similar 

distribution to those observed during the first cruise目

Abundance ofβ'Shes and squids caught 

A total of 45,994 individuals of fishes and squids were caught. Twenty-four fish species (1 

lamprey, 1 shark, and 22 teleosts) and one squid species were identified to the species level (Table 

1). Pacific salmon (6 spp., pink salmon Oncoγhynchus gorbuscha [n=20,280; 44.09%], chum salmon 

0. keta [n=4,133; 8.99%], sockeye salmon 0. nerka [n=87; 0.19%]. coho salmon 0. kisutch [n= 

54; 0.12%], masu salmon 0. rn£/$OU [n=49; 0.11%], and chinook salmon 0. tshawytscha [n=39; 0. 

08%]) were the most predominant （ηニ24,642;53.58% of the total catch), followed by myctophids 

（ηニ9,819;21.35%), arabesque greenling (Pleurogrammus azonus) (n=3,698; 8.04%), unidentified 

gonatids (probably schoolmaster gonate squid Berryteuthis magister ［η＝2,510; 5.46%]), and bor-

eopacific gonate squid (Gonatopsis borealis) (n=2,033; 4.42%). Northern smoothtongue (Leuroglos-

sus schmidti) (n=93l; 2.02%) were also abundant. The catches of these species (n=39,271) com-

prised over 85% of the total catch. The remaining species were quit巴lowin abundance. Salps and 

jellyfish were sometimes collected abundantly. No marine mammals and seabirds were captured. 

Distribution and抑制danceof fishesα叫 squids

The fishes discussed below are arranged systematically (N akabo, 1993). 

Arctic lamprey (Lethenteron japonz切m)

One fish was caught at St. 5-4 off the southeast coast of Sakhalin Island in the Okhotsk Sea on 

November 9. The fish was 431 mm TL. 

The Arctic lamprey is anadromous but few oc巴anicrecords exist. From coastal wat巴rsoff 

Hokkaido (i.e., Ishikari Bay and Abashiri Bay), this species was occasionally taken in spring (Anon., 

1979, 1980; Mishima and Shimazaki, 1980a, 1980b). As far as we know, the present collection is the 

first autumn record of the oceanic capture of Arctic lamprey from the southern Okhotsk Sea. 

Similar epipelagic occurrence has been noted for the Pacific lamprey (Entosphenus tridentatus, as 

Lamρetra tridendata) (Larkins, 1964). 

Spiny dogfish (Squalus acanthias) 

Two fish were caught one each at Sts. 6-2 and 7-3 in the North Pacific Ocean on October 27 

and 29. The fish were 90 and 100 (mean 95) cm TL. There was no catch in the Okhotsk Sea. 

This species is known to conduct a seasonal north-south migration around northern Japan 
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品Fishes and squids collected with a surface trawl in the southern Okhotsk Sea and western North Pacific Ocean in October and 

November 1993. 

Table 1. 

Z
白
岡
田
町
出
血
耳
白
同
町
品
目
・

total 
(n=45,994) 

<0.01 
<0.01 
0.06 
2.02 
0.06 
0.02 
0.19 
8.99 
44.09 
0.12 
0.08 
0.11 
<0.01 
0.01 
<0.01 
21.35 
0.15 
<0.01 
<0.01 
<0.01 
8.04 
1. 72 
0.02 
<0.01 
<0.01 
0.02 
<0.01 
0.01 
<0.01 
<0.01 
4.42 
5.46 
3.02 

Percent abundance 

2nd cruise 
(n=26,921) 

<0.01 
0.00 
<0.01 
0.44 
0.11 
0.03 
0.18 
5.73 
47.23 
0.01 
0.10 
0.06 
0.01 
0.01 
0.00 
34.85 
0.02 
0.00 
0.01 
<0.01 
<0.01 
1.14 
0.01 
0.01 
0.01 
0.02 
<0.01 
0.01 
く0.01
0.00 
5.81 
2.59 
1.59 

1st cruise 
（η＝ 19,073) 
0.00 
<0.01 
0 .15 
4.26 
0.00 
0.00 
0.20 
13.58 
39.66 
0.27 
0.06 
0 .17 
0.00 
0.01 
<0.01 
2.29 
0.34 
0.01 
0.00 
0.00 
19.38 
2.52 
0.03 
0.00 
0.00 
0.02 
0.00 
0.01 
0.。。
<0.01 
2 .46 
9.SO 
5.05 

Japanese common name 

kawa yatsume 
abura-tsunozame 
katakuchi-iwashi 
togari-ichimonji iwashi 
sokoiwashi 
sokoiwashi-rui 
benizake 
sake 
karafutomasu 
ginzake 
masunosuke 
sakuramsu 
kusabiuroko-eso 
mizu-uo-damashi 
hokuyou-hadaka 
hadakaiwashi-rui 
suketoudara 
sanma 
itoyo 
gindara 
hokke 
kitano-hokke 
hokake anahaze 
fusakasago-rui 
fusakasago-rui 
hoteiuo 
ookamiuo 
bouzu-ginpo 
karei-rui 
koukotsugyo-rui 
takoika 
tsumeika? 
tsumeika-rui 

English common name 

Arctic lamprey 
spiny dogfish 
Japanese anchovy 
northern smoothtongue 
Okhotsk deepsea smelt 
unidentified deepsea smelt 
sockeye salmon 
chum salmon 
pink salmon 
coho salmon 
chinook salmon 
masu salmon 
duckbill barracudina 
daggertooth 
North Pacific lanternfish 
unidentified myctophids 
walleye pollock 
Pacific saury 
threespine stickleback 
sablefish 
arabesque greenling 
Atka mackerel 
crested sculpin 
unidentified scorpionfish 
unidentified scorpionfish 
smooth lumpsucker 
Bering wolffish 
prowfish 
unidentified flounder 
unidentified fish juvenile 
boreopacific gonate squid 
schoolmaster gonate squid ? 
unidentified gonatids 

Scientific name 

Lethenteron jaρonicum 
Squalu.~ acanthias 
Engraulis jaρonicus 
Leuroglossus schmidti 
Liolagus ochotensis 
Bathylagidae 
Oncorhynchus ner.加
Oncorhynchus keta 
OncorAりmchusgorbuscha 
Oncorhynchus ki.~utch 
Oncorhynchus tshawytscha 
Oncorhynchus masou 
Para｛，ψis atlantica atlantica 
Anotoρterusρharao 
Tarletonbeania taylori 
Myctophidae 
Theri噌rachalcogramma 
Cololabis saira 
白sterosteusaculeatus aculeatus 
Anoplopoma fimbria 
Pleurogrammus azonus 
Pleurogrammus monopterygius 
Bleρsias bilob附
Scorpaeniformes 
Scorpaenidae 
Aρtolyclus ventricosus 
Anarhichas orientalis 
Zゆrorasilenus 
Pleuronectidae 
Teleost 
Gonatoρsis borealis 
Berryteuthis magister ? 
Gonatidae 
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(lnukai and Sato, 1934; Kojima, 1957). In late autumn, spiny dogfish, which resided in northern 

waters in summer months, migrate southward to the coastal waters of Honshu for overwintering. 

Those southward-migrating fish are usually over 110 cm Jong (lnukai and Sato, 1934). Considering 

such information, our specimens are thought to have been captured on the way to their southern 

overwmtenng area. 

Japanese anchovy (Engraulis japonicus) 

Twenty-nine fish were caught in the southwestern Okhotsk and Pacific waters (Sts. 5-1, 5-2, 8-3, 

9-2 : most of them (28 fish) were taken in October. The fish consisted of two size groups, ranging 

from 43-50 (mean 47) mm SCL and 86-143 (mean 120) mm SCL. 

Juveniles and adults of this species recently have been reported to occur in coastal Okhotsk and 

Pacific waters off Hokkaido and the Kuril Islands (Ueno et al., 1990, 1992; Yamaguchi and 

Yamagishi, 1991; Mihara, 1994). Since this species can spawn in July-August in waters off south-

eastern Hokkaido (Mihara, 1994), the small fish sampled can be regarded as juveniles which hatched 

there or in adjacent waters. 

Northern smoothtongue (Leuroglossus schmidti) and other bathylagids 

Of 931 northern smoothtongue caught, 926 (99.5%) fish were caught at Sts. 1-2 and 3-1 on 

October 26 and 19, and St. 4-3 on November 10 in the Okhotsk Sea. Only one fish was taken in the 

North Pacific Ocean (St. 8-1) on October 3. The fish ranged from 101-151(mean125) mm SL. Some 

other bathylagids, including Okhotsk deepsea smelt (Lipolagus ochotensis), were also collected in 

small numbers (n=36). 

According to Shuntov et al. (1990, 1993b), northern smoothtongue are abundant in the upper 

layer of the central and southern Okhotsk S巴a.Balanov and II’inskii (1992) also found that this 

species is predominant in the mesopelagic waters of the Okhotsk S巴a.Shuntov et al. (1993b), 

however, did not comment on its occurrence in the western North Pacific Ocean. This information, 

together with the results of the present study, indicates that the abundance of northern smoothton-

gue is much higher in the Okhotsk Sea than in the western North Pacific Ocean. 

Duckbill barracudina (Paralepis atlantica atlantica) 

Two fish were caught at St. 8-3 in the North Pacific Ocean on November 24. They were 434 and 

453 (mean 444) mm SL. 

Daggertooth (Anotopterusρharao) 

Five fish were captured in the North Pacific Ocean: one each at Sts. 6-3 and 8-2 in the first 

cruise and at Sts. 6-2, 7-2, and 8-1 in the second cruise. The fish ranged from 760-814 (mean 789) mm 

SL. There was no catch in the Okhotsk Sea. 

Based on a surface trawl survey in the southern Okhotsk Sea and western North Pacific Ocean 

off the Kuril Islands, Shuntov et al. (1993b) found that daggertooth occurred mainly in Pacific 

waters. Shuntov et al. (1993a) also collected this species off the southeast coast of Kamchatka. 
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Nagasawa (1992) reported that daggertooth were incidentally. caught in salmon surface-gillnets in 

the North Pacific Ocean. 

Myctophids 

Myctophids were caught, mainly in the evening, in the North Pacific Ocean. These myctophids 

consisted of about three species but since most fish were heavily damaged, no species identifications 

were made, except for one North Pacific lanternfish (Tarletonbeania taylori). Myctophids were the 

second highest in abundance (Table 1). 

In the oceanic North Pacific Ocean off the Kuril Islands, several myctophid species (Diaphus 
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Fig. 3. Distribution (number of fish caught per hour) of walleye pollack (Theragra chalco-

gramma) in the southern Okhotsk Sea and western North Pacific Ocean off the Kuril 

Islands from October 15 to November 2 (top) and from November 8 to 26 (bottom) in 

1993. 
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Fig. 4. Length frequency distribution of walleye pollack ( Ther噌 mchalcogramma) caught in 

the southern Okhotsk Sea and western North Pacific Oc巴anoff the Kuril Islands in 

October and November 1993. 

theta, Stenobrachz釘 leucopsarus,NotoscゆelusjaponicuふCeratoscopeluswarmingi, and 主 taylori[as 

T. crenularis]) have been reported from the upper epipelagic layer in the twilight and at night 

(Shuntov et al., 1993b). The myctophids caught in the present study may include these species. 

Walleye pollock (Theragra chalcogramma) 

Seventy-one fish were caught during the survey: 69 fish (97.1%) were coll巴ctedin the Okhotsk 

S巴awhile only two fish was collected from the North Pacific Ocean (Fig. 3). The majority of fish 

（η＝65) was taken during the first cruise. The fish consisted of two size groups, ranging from 56-88 

(mean 73) mm and 428-584 (mean 494) mm SL (Fig. 4). 

Ishino (1993) has suggested, based on vertebral counts, that southwestern Okhotsk Sea walleye 

pollock comprise at least two stocks, i.e., the western Okhotsk S巴astock and the Nemuro Strait 

stock. Thus, the fish caught may belong to both or either of these stocks. 

Pacific saury (Cololabis saira) 

Two fish were caught at St. 9-2 off Iturup Island in the North Pacific Ocean on November 2. 

They were 219 and 245 (mean 232) mm SCL. Since this species overwinters in southern Japanese 

waters (Kobayashi et al., 1968), the fish caught are thought to b巴onthe way to their overwintering 

area. 

Threespine stickleback ( Gasterosteus aculeatu., aculeatus) 

Two fish were caught ・ one each at Sts. 3-4 and 5-4 in the open Okhotsk Sea off the southeast 

coast of Sakhalin on November 13 and 9, respectivelv. They were 43 and 64 (mean 54) mm SL. No 

fish were taken in the North Pacific Ocean. 

Threespine sticklebacks are anadromous. They migrate to the sea as juveniles but little is 

known about their oceanic life. In coastal waters off Hokkaido, this species was collected in spring 

(e.g., Mishima and Shimazaki, 1980a, 1980b). Ueno et al. (1990, 1992) also sampled threespine 

sticklebacks in Pacific and Okhotsk waters off the Kuril Islands in summer. Quinn and Light (1989) 

found that this species widely occurs on the high seas of the North Pacific Ocean. Sticklebacks also 
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have been recorded from the stomachs of coho salmon, steelhead trout (Oncorhynchus mykiss), and 

thick-billed murres ( Uria lomvia) from offshore waters of the North Pacific Ocean (Ogi, 1980; Quinn 

and Light, 1989). It is unknown whether offshore-dwelling sticklebacks can return to fresh water. 

Sablefish (Anoρlopoma fimb付。）

One fish, 177 mm SL, was caught at St. 2-2 in the Okhotsk Sea on November 16. This fish is 

regarded as age-0 juvenile (Beamish and Chilton, 1982). 

It is worthy to note this juvenile occurrence in the Okhotsk Sea. Sablefish juveniles are known 

to occur in surface waters along the Aleutian Islands and coastal waters off British Columbia 
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Fig. 5. Distribution (number of fish caught per hour) of arabesque greenling (Pleurogrammus 

azonus) in the southern Okhotsk Sea and western North Pacific Ocean off the Kuril 

Islands from October 15 to November 2 (top) and from November 8 to 26 (bottom) in 

1993. 
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(Kobayashi, 1957; Mason et al., 1983). Although there is no record of juveniles larger than 30 mm 

in surface waters on the Asian side of the North Pacific Ocean (Sasaki, 1985), Novikov (1994) 

reported that sabl巴fishoccurs in the Okhotsk Sea as well as in the western and eastern North 

Pacific Ocean and Bering Sea. Inada and Ishido (1988) also noted the occu汀enceof young sablefish 

(25-33 and 43-47 cm in fork length) off the Pacific coast of northern Honshu, Japan, and suggested 

that this species reproduces in Asian waters. 

Arabesque greenling (Pleurogrammus azonus) 

There was a marked difference in the abundance and distribution of arabesque greenling 

between the first and second cruises (Fig. 5). During the first cruise, this species was caught 

abundantly (nニ3,697)with a mean CPUE of 462 (range: 1-1,712) at 8 (25.8%) of 31 locations in the 

Okhotsk Sea, especially in its southwestern area (Sts. 4-2, 4-4, 5-2), but it n巴veroccurr巴din the North 

Pacific Ocean. During the second cruise, only one fish was taken from one Pacific location (St. 6-1) 

near the northern Kuril Islands and no fish were captured in the Okhotsk Sea. SSTs at the stations 

with high juvenile catches were over 8°C in the Okhotsk Sea (Fig. 2). 

The fish caught ranged from 175-215 (mean 195) mm SL (Fig. 6) and, based on the growth curve 

for this species calculated by Kyushin (1957), these ar巴thoughtto be juveniles and nearly one year 
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Fig. 6. Length frequency distributions of arabesque greenling (Pleurogrammus azoηus) (top) 

and Atka mackerel (P. monopterygius) (bottom) caught in the southern Okhotsk Sea 

and western North Pacific Ocean off the Kuril Islands in October and November 1993. 
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old目

The arabesque greenling spawns in coastal waters of Hokkaido from mid-September to early 

December (Shimazaki, 1984; Torisawa, 1991). Juveniles migrate northward in spring and occur 

widely in the central and southern parts of the Okhotsk Sea in summer (Shimazaki and Kyushin, 

1982). When they grow to 17-20 cm long in autumn, their life dramatically changes and they begin 

to settle on the continental shelf at depths greater than 50 m. From September to December, these 

fish are abundantly caught using bottom trawls off the Okhotsk coast of Hokkaido. Therefore, the 

sudden disappearance of arabesque greenling observed after the first cruise may have resulted from 

the habitat change of juveniles from th巴surfacelayer to the bottom. 

Shuntov et al. (1986) conducted an extensive surface trawl survey in the Okhotsk Sea in the 

autumn of 1984 and reported that walleye pollock were the most predominant species, followed by 

Pacific herring ( Clupeaραlasii), young salmon ~pink and chum salmon), and capelin (Mallotus 

villosus). However, they gave no comments on arabesque greenling in this region. Shuntov et al. 

(1990, 1993b) also conducted similar trawl surveys in the Okhotsk Sea and western North Pacific 

Ocean off the Kuril Islands in the summers of 1988 and 1991, but they provided no information about 

arabesque greenling. These results are markedly different from those of the present study. The fact 

that Shuntov et al. (1986, 1990, 1993b) did not refer to arabesque greenling in their papers indicates 

that th巴 abundanceof juveniles was quite low during their survey periods. Takayanagi and 

Maruyama (1993) reported that the abundance of age-0 arabesque greenling in coastal Hokkaido 

waters was actually at the lowest level in 1984. Therefore, poor commercial catches of arabesque 

greenling recorded from the Hokkaido coast in 1984-85 could be explained by such juvenile low 

abundance in 1984. 

Atka mackerel (Pleurogrammus monoρtery.[!ius) 

Atka mackerel were caught with a mean CPUE of 79 (range: 1-384) in neritic waters along the 

central and northern Kuril Islands (Fig. 7). The capture locations for Atka mack巴relwere not 

overlapped with those for arabesque gr巴巴nling(see Fig. 5), indicating that these species segregate 

their habitats. 

The fish caught ranged from 155-215 (mean 189) mm SL, except for one fish (428 mm SL) (Fig. 

6). Based on the growth curve calculated by Lee (1985), most of the fish are thought to be one year 

old and the largest fish to be seven years old. 

Kobayashi (1958) collected juvenile Atka mackerel (22.0 37.8 mm SL) off the Pacific coast of the 

Kuril Islands and Kamchatka in June and July目 AlthoughShuntov et al. (1986, 1990, 1993b) surveyed 

the distribution of epip巴lagicfishes in the Okhotsk Sea and western North Pacific Ocean off the 

Kuril Islands in the summer and autumn, they did not mention Atka mackerel. According to Lee 

(1985), this species occurs abundantly in waters near the Aleutian Islands. 

Crested sculpin (Blepsias bilobus) 

Eight fish were caught in the Okhotsk Sea: six were from Sts. 1-1, 2-1, 3-5, 5-2 (2 fish), and 5・3

during the first cruise and two from Sts. 2-1 and 5ふ Thefish ranged from 100-168 (mean 135) mm 
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Fig. 7. Distribution (number of fish caught per hour) of Atka mackerel (Pleurogrammus 

monopterygius) in the southern Okhotsk Sea and western North Pacific Ocean off the 

Kuril Islands from October 15 to November 2 (top) and from November 8 to 26 

(bottom) in 1993. 

SL. 

Smooth lumpsucker (Aρtocyclus u倒的・cosus)

Ten fish were caught in th巴OkhotskSea : four were each at Sts. 2-4, 3・5,4-1, and 4-3 during the 

first cruise and six at Sts. 1・1 (3 fish), 1-2, 2 1, and 3-3 during the second cruise. The fish ranged from 

260-320 (mean 295) mm SL and 176-238 (mean 203) mm SL in the first and second cruises, r巴spective-

ly. No fish were captured in the North Pacific Ocean. 

Epipelagic occurrence of this species has been reported from the central and western parts of 
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the Bering Sea (Yoshida and Yamaguchi, 1985 ; Shuntov et al., 1993a). There are some additional 

records of smooth lumpsuckers from surface waters of the western North Pacific Ocean (Kobayashi, 

1962, Ueno et al., 1990). Shuntov et al. (1990, table 3) also reported that the “lumpsucker”occurred 

in the upper epipelagic layer of the Okhotsk Sea in summer, although they did not identify it to the 

species level. 

Bering wolffish (Anarhichas ori，仰 talis)

One fish, 428 mm SL, was caught at St. 5-4 off the southeast coast of Sakhalin Island in the 

Okhotsk Sea on November 9. 
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Fig. 8. Distribution (number of squid caught per hour) of boreopacific gonate squid (Conata-

ρsis borealis) in the southern Okhotsk Sea and western North Pacific Ocean off the 
Kuril Islands from October 15 to November 2 (top) and from November 8 to 26 

(bottom) in 1993. 
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Bering wolffish are demersal although their juveniles are known to occur in the surface lay巴r

of the Okhotsk Sea and western North Pacific Ocean (Kobayashi, 1961; Ueno et al., 1990, 1992). 

Prior to the present report, there appears to be no record of wolffish as large as 428 mm being taken 

from surface waters. Thus, it is interesting to note that such a large individual was taken in 

offshore surface waters. The collection site was ca. 120 km distant from the nearest Sakhalin coast 

and the water depth was ca. 1,500 m. 

Prowfish (Zaprora silenus) 

Four fish were caught : one each at Sts. 2 3 and 6 2 during the first cruise and at Sts. 6-2 and 

8-3 during the second cruise. The fish ranged from 175『599(mean 349) mm SL. 

Other fishes 

Seven unidentified fishes (5 scorpaenid, 1 pleuronectid, and 1 juvenile) were collect巴d.

Boreopacific gonate squid ( Gonatopsis borealis) and other gonatids 

Boreopacific gonate squid were caught, sometimes abundantly (n = 351 and 1,284 at 2 stations), 

mainly in the evening, with a mean CPUE of 203 (Fig. 8). This species occurred mainly in neritic 

waters off the central and northern Kuril Islands目 Theyranged from 30-130 (mean 83) mm ML (Fig. 

9). Another species of gonatid, probably schoolmaster gonate squid (Berryteuthis magister), was 

abundantly collected (n=2,510). Some other unidentified gonatid species were also relatively 

abundant (n = 1,391) (Fig. 10) but species identification was impossible because most individuals 

were heavily damaged. These gonatids ranged from 60-390 (mostly 90-160) mm ML. 

General Discussion and Conclusions 

The most important finding in the present study is that juvenile fishes, such as salmonids and 

arabesque greenling, that reside the surface layer of the Okhotsk Sea from summer to mid-autumn, 

leave there with decreased SSTs in late autumn. Juvenile pink and chum salmon migrate southward 

to the North Pacific Ocean in November (Shuntov, 1994; Ueno et a人1994; Ogura, 1995）目 Juvenile

arabesque green ling finish settling on the bottom in November. Also, juvenile masu salmon are 

known to migrate from the Okhotsk S巴ato Japan巴secoastal Pacific waters or to the Japan Sea in 

late autumn (Machidori and Kato, 1984). These results all indicate that in late autumn the surface 

layer of the Okhotsk Sea ends its role as a region for the feeding and growth of these juveniles. In 

other words, the Okhotsk Sea provides favorable habitats to juvenile salmonids and arabesque 

greenling for their feeding and growth only from summer to mid-autumn. 

The surface of this sea is covered with drifting ice in winter (Aota et G人1993)and such cold 

oceanic conditions appear to be unsuitable for those juveniles. Thus, salmonids and arabesque 

greenling may hav巴evolvedtheir migration patterns in order to escape from cold waters and to 

overwinter in areas which are not directly affected by sea ice. 

The importance of the Okhotsk Sea as a feeding region during summer to mid-autumn is also 
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applicable to some other migratory species, i.e., spiny dogfish, Japanese anchovy, Japanese sardine 

(Sardinops melanostictus), Pacific saury, Japanese flying squid (e.g., Kojima, 1957; Araya, 1967; 

Yamaguchi and Yamagishi, 1990) and also even marine mammals, such as Dall’s porpoise 

(Phocaenoides truei) and minke whales (Balaenoρtera acutrost1焔α）(Kasuya, 1978 ; Kato and Kasuya, 

1992). In late spring and summer, these species migrate from the North Pacific Ocean or the Japan 

Sea to the Okhotsk Sea, where they stay until late autumn. In the coastal Okhotsk Sea off 

Hokkaido, there are commercial fish巴riesfor epipelagic fishes and squids in summer and autumn. 

Dall's porpoise and minke whales go to the Okhotsk Sea probably feed on those migratory fishes 

and squids. 

The present study also has shown that juvenile arabesque greenling were abundantly distribut-

ed in the southern Okhotsk Sea in October. As discussed巴arlier(see the Results and Discussion 

section), if ther巴isa close quantitative relationship between juvenile abundance in the Okhotsk Sea 

and commercial catch in Hokkaido, it may be possible to forecast catch level based on oceanic 

juvenile abundance. Further r巴searchis required to evaluate this relationship. 

In conclusion, the Okhotsk Sea serves as an important summer-to-mid-autumn feeding area for 

juvenile salmonids, arabesque greenling, and some other migratory species and ends its role in late 

autumn. The fe巴dinghabits of thos巴epipelagicsp巴ciesand the zooplankton productivity in this sea 

have been poorly studied to date. Following the pioneering work by Shuntov et al. (1986, 1990, 

1993b, 1994), more detailed research is needed to evaluate the ocean productivity in the Okhotsk Sea. 
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北部北太平洋および周辺海域における表層生物の分布と生物学－ I. 

1993年秋季のオホーツク海南部と北西太平洋における魚類といか類

長津和也・上野康弘・東 照雄・小倉未基

A. V. Startsev・I.M. I vanova・J.F. T. Morris 

摘要

水産庁調査船開洋丸により， 1993年10月と11月にオホーツク海南部と北西太平洋において表層トロー

ル網を用いて，表層生物の分布に関する調査を実施した。漁獲された表層生物のうち，種まで同定され

たのは魚類24種（やつめうなぎ類1種，さめ類l種，硬骨魚類22種）といか類l種であった。このうち，

さげ・ます類幼魚が最も多く漁獲され，ハダカイワシ科魚類とホッケ幼魚 （Pleurogrammw雪印onus）、

テカギイカ科いか類（タコイカ Gonatopsisborealisとツメイカ Berηteuthismagister ? ）がこれに続い

た。トガリイチモンジイワシ （Leuroglossusschmidti）も多く漁獲された．本報告では，さけ・ます類

を除く，それら魚類といか類の分布を記述し論じた。ホッケ幼魚、は10月にオホーツク海で大量に漁獲さ

れたが， 11月には大陸棚に着底したために表層域から姿を消した。ホッケ幼魚とキタノホッケ幼魚

(Pleurogrammus monopterygius）の分布域には相違がみられ，両種の棲みわけが示唆された． トガリ

イチモンジとハダカイワシ科魚類は，それぞれオホーツク海と北西太平洋で多く漁獲された。さけ・ま

す類幼魚とホッケ幼魚、南からの回遊性魚類とスルメイカは，夏季から秋季半ばまでオホーツク海南部

の表層を索餌と成長のために利用するが，表面水温が低下する晩秋季にホッケは底層、他の魚類とスル

メイカは太平洋や日本海に移動して、オホーツク海南部の表層から去ることが明らかになった。


