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INTRODUCTION 

High seas driftnet fisheries for the flying squid, Ommastrephes 

bartrami, were implemented in the central North Pacific Ocean 

beginning in 1978 by Japan, Republic of Korea and Taiwan. Due to 

the increased efficiency of the driftnet method compared to the 

jigging method, the fisheries expanded rapidly. Since 1984, over 

700 vessels have been operating in the squid fisheries, employing 

nets from 20 to 50 km in length and conducting over 50, ooo 

gillnet operations each year. The fishery operates from May to 

January, over an extensive area of the North Pacific (Figure 1). 

Marine mammals such as Dall's porpoise, Phocoenoides dalli, 

northern fur seals, Callorhinus ursinus, northern right whale 

dolphins, Lissodelphis borealis, Pacific white-sided dolphins, 

Lagenorhynchus obliquidens, and common dolphins, Delphinus 

delphis, have been incidentally taken in the squid driftnets. 

However, little information is available on the level of 

incidental take of marine mammals by the squid driftnet 

fisheries, or on the distribution of marine mammals in the high 

seas squid driftnet fishing area. Because of the incidental take 

of Dall's porpoise in the Japanese high seas salmon gillnet 

fisheries, and the decreased abundance of the Pribilof Island 

northern fur seal population, there is concern about the possible 

effects of the high seas squid driftnet fisheries on these, as 

well as other non-target, species. 
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Observations made on board a Japanese commercial squid vessel 

indicated that incidental take of some marine mammal species 

might be high (Cary and Burgner 1983). Reports by the Japanese 

squid fishermen on the incidental take of Dall's porpoise, 

beginning in 1982, indicated a low take of this species. The 

reported take was 2500 in 33,085 operations (average net length 

of 30 km) in 1982, 2502 in 32,685 operations in 1983, 2515 in 

32,645 operations in 1984, and 2483 in 35,132 operations in 1985 

(Nakata 1987). More information on the temporal and spatial 

distribution of the incidental take and on the species 

distributions was needed to begin to predict possible effects of 

the fisheries. 

Research was initiated in 1986 to obtain information on both the 

incidental take and the distribution of marine mammals in the 

squid driftnet fishing area. In 1986 and 1987, U.S. biologists 

participated in a total of eleven research and one commercial 

cruises conducting squid driftnet operations in the squid fishing 

area. In 1987, a study on the distribution of marine mammals 

with respect to the squid fishery and environmental conditions 

was conducted aboard the NOAA research vessel, MILLER FREEMAN, in 

the eastern portion of the squid fishing area. This report 

summarizes the sighting and incidental take information obtained 

during these studies in 1986 and 1987. 
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METHODS 

U. s. biologists participated in twelve research and commercial 

cruises on foreign vessels in 1986 and 1987 from May to December 

(Table 1). During driftnet operations, data on the environmental 

conditions, net configuration and incidental take of marine 

mammals, seabirds and other species were recorded. Marine mammal 

sightings data were collected when the vessels were in transit. 

When possible, biological specimens including teeth, reproductive 

organs, liver and parasites were collected from marine mammals 

for analysis of life history parameters. 

On the NOAA research vessel MILLER FREEMAN, from 9 October to 8 

November 1987, seven northwest-southeast transects were run 

during daylight hours between 172°W to 164°W longitude and 

between 43°N and 45°N latitude, and three transects between 1so 0 w 

and 145°W between the same latitudes (Figure 2). A total of 17 

oceanographic stations were conducted at the ends of the daily 

transects, collecting vertical temperature profiles, and taking 

neuston net tows for studies on plastic debris, oblique bongo 

tows to study seabird prey resources, and two oblique midwater 

trawls to 150 or 3 00 m using a Diamond trawl to study marine 

mammal prey resources. 

reported separately. 

Results of the net sampling will be 
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RESULTS 

Sightings Data 

During the 1986 cruises, 11 species of marine mammals were 

sighted in the squid fishing area (Table 2). There were 

numerous unidentified groups of cetaceans sighted as well. The 

most common marine mammal species observed were northern fur 

seals (130 groups with 188 animals)(Figure 3), Dall's porpoise 

(44 groups with 175 animals)(Figure 4), and Pacific white-sided 

dolphins (19 groups with 197 animals)(Figure 5). Pacific white

sided dolphins tended to be in the south, near 40°N latitude 

(Figure 5). The most common sightings were of northern fur seals 

(Table 2). The fur seals were mostly seen as single individuals 

(mean group size: 1. 4) • Sightings of northern fur seals were 

clustered in the west between 170°E and 175°E longitude between 

42°N and 44°30'N latitude, and in the east between 171 °W and 

157°W longitude (Figure 3). Dall's porpoise were the second most 

abundant species and the sightings occurred in higher numbers in 

the same areas where northern fur seals were abundant (Figure 4). 

Sighting effort and total sightings are shown in Figure 6. Data 

for 1987 are not yet analyzed. 
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During the research cruise aboard the NOAA vessel MILLER FREEMAN, 

sighting conditions were relatively poor with less than 15% of 

the effort in the squid fishing area occurring at Beaufort 3 or 

less. Seven species of marine mammals were sighted (Table 3) • 

The most frequently sighted species within the squid fishing area 

were 39 groups of Dall's porpoise (175 animals), 24 groups of 

northern fur seals (27 animals) (Figure 7) and ten groups of 

Pacific white-sided dolphins (60). Considering the poor sighting 

conditions, the frequency of fur seal sightings was quite high. 

In addition, one northern fur seal was found entangled in about 

85 m of gillnet debris; the animal was hauled onboard the vessel 

and released in excellent condition. 

Incidental Take 

The locations of the driftnet operations and.incidental takes of 

northern fur seals observed in 1986 and 1987 are shown in Figures 

8 and 9, respectively. Observations occurred mainly during the 

summer, in June-August each year. Since the amount of net used 

varied among the vessels, fishing effort is not reflected in the 

figure. Of 30 northern fur seals incidentally taken, 26 were 

taken in the eastern North Pacific, east of 170°W longitude, and 

between 40°N and 48°N latitude. Although there were 79 sets 

observed in the western North Pacific, only 4 fur seals were 

taken. It is unclear whether this take of northern fur seals 

reflects the seasonal distribution or density of fur seals. 
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In 1986, 102 driftnet operations using 1531.1 km of monofilament 

net were observed in 1986. Five species of marine mammals were 

observed entangled in the gillnets (Table 4). These included 47 

northern right whale dolphins, 18 northern fur seals ( 4 were 

released alive), 16 Pacific white-sided dolphins, nine Dall's 

porpoise and one common dolphin. 

In 1987, 104 driftnet operations involving 424. 7 km of 

monofilament net were observed. Incidental take included 12 

northern fur seals (4 were released alive), eight Dall's 

porpoise, two common dolphins and one northern right whale 

dolphin (Table 4). 

Surface water temperatures were recorded for each driftnet 

operation and ranged from 6°C to 2s•c. In 1986, about 80% of the 

operations occurred in the temperature range in which northern 

fur seals were caught ( 13 • c to 16 • C) • In 1987, northern fur 

seals were caught at temperatures between 8°C and 13°C, a 

temperature range in which less than 50% of the fishing occurred. 

Dall's porpoise were taken in similar temperatures, from 12°c to 

1s·c in 1986, and from 6°C to 14°C in 1987. In spite of the 

correspondence of the temperatures in which Dall's porpoise and 

fur seals were found, out of 183 gillnet retrievals observed in 

1986 and 1987, the two species were taken in the same net on 

only four occasions. 
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DISCUSSION 

Additional information is needed to determine the seasonal and 

temporal variation in the abundance and incidental take of Dall's 

porpoise and northern fur seals. If the abundance of fur seals 

remains high throughout the squid fishing season in the eastern 

North Pacific, then the incidental take might be rather large, as 

more than a- 15% of the total squid fishing effort annually by 

Japan occurs just in the region between 165°W and 155°W 

longitude. Since the Pribilof Island population of northern fur 

seals has declined significantly since 1975, a large incidental 

take would be of concern as to the effects on the recovery of the 

population. 

Surface water temperature data associated with the incidental 

take indicates that northern fur seals and Dall's porpoise occur 

within the same temperature ranges. Sightings of both species 

were frequent in the same areas. However, the two species are 

rarely caught in the same driftnets. This is also the case in 

the more northern Japanese salmon mothership fishery. 

In both 1986 and 1987, there was a higher take of northern fur 

seals than of Dall's porpoise in the squid fishery area. In the 

Japanese high seas salmon mothership fishery, Dall's porpoise 

are taken at a high rate, about o. 5 porpoise per 15 km of 
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gillnet, while fur seals are often seen near the nets, but rarely 

taken (1-8 per year observed). This higher take of fur seals in 

the area of the squid fishery may reflect higher abundance, age 

or sex class differences between the two areas, or possibly more 

attraction to the squid nets than to the salmon nets. 

Of the total fur seal sightings in the squid fishing area during 

the MILLER FREEMAN cruise in October 1987, 14 (52%) occurred 

between 17o•w and 1ss•w longitude (Figure 7), near the areas of 

observed fur seal catches by the squid vessels between June and 

August of 1986 and 1987. This region, at least between 40°N and 

45•N latitude, is therefore apparently a consistent fur seal 

habitat over at least five months of the year. The sighting data 

collected during these cruises also show high numbers of fur 

seals in this area. The sighting effort is inadequate to 

establish whether this high density continues.westward. Based on 

the gillnet observations, however, there does appear to be a 

lower density of fur seals west of 179°W longitude. The 

distribution information based on the 1986 take data may be 

biased because of the relatively high amount of fishing effort 

observed in the eastern region. However, sightings in 1986 and 

October 1987, as well as the 1987 incidental take data all 

indicate there is a high fur seal density in the eastern region. 

Presumably, juvenile northern fur seals predominate in the squid 

area during the summer as adults are mainly on the island 
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rookeries for pupping and breeding. Visual estimates by the 

observers on the size of animals sugges~ the animals in the squid 

area are small. This raises questions concerning the use of this 

area at other times of year and ecological relationships of the 

northern fur seal in this portion of their pelagic habitat. 

York (1985) suggests that juvenile fur seal survival in the North 

Pacific may be regulated by oceanic conditions and states the 

need for studies to understand this relationship. The region of 

high density between 40°N and 45°N, and 170°W to 155°W seems an 

appropriate place to begin to address this question. 

During the 1986 cruises which occurred mainly in the summer in 

the area adjacent to the area covered during the MILLER FREEMAN 

cruise, northern fur seals were the most frequently sighted 

marine mammal. During the MILLER FREEMAN c~ise in mid-October

early November, more groups of Dall's porpoise than northern fur 

seals were sighted. The lower frequency of fur seal sightings 

might be due to 1) the difference in areas surveyed, 2) lower 

abundance of fur seals in this area in fall, 3) to poorer 

sighting conditions during the fall cruise, or 4) differences in 

observer ability to sight fur seals. Additional research to 

examine the relationship between distribution patterns of the two 

species and how this changes over time and area are needed to 

help predict the affects of fishing activities. 
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The distribution of the incidental take of Dall's porpoise varied 

between 1986 and 1987. In 1986, seven of the porpoise were 

caught in the eastern Pacific where the fishing effort was 

highest (170°W to 1ss•w longitude), and only two were taken in 37 

net sets (138 km of net) in the western North Pacific. In 1987, 

however, when fishing effort was more uniform throughout the 

squid fishery area, most of the catch (7 out of 8) occurred in 

the western part, as far south as 39°N latitude. The incidental 

take of Dall's porpoise by the Japanese salmon mothership fishery 

has been studied since 1981 (Jones et.al. 1987). The mothership 

fishery occurs in a relatively small area (primarily between 

49°N-53°N and 170°E-175°E). The estimated incidental take rate 

of Dall's porpoise in this fishery has varied from O .1 to o. 94 

porpoise per 15 km of gillnet. The factors that contribute to 

the variation in the take rate are not known. Studies such as 

those conducted on the MILLER FREEMAN correl~ting marine mammal 

distribution with oceanographic conditions and prey distribution 

will provide information on the relationship between Dall's 

porpoise and their habitat and may help us understand some of the 

factors that affect the incidental take. 



12 

REFERENCES 

Cary, F. and R.L. Burgner. 1983. Observations aboard a Japanese 

squid driftnet fishing vessel in September-October 1982. Unpubl. 

Rep. University of Washington, Seattle, Washington. FRI-UW-8307. 

23pp. 

Jones, L.L., Bouchet, G.C. and B.J. Turnock. 1987. Comprehensive 

report on the incidental take, biology and status of Dall's 

porpoise. Document submitted to the Ad Hoc Committee on Marine 

Mammals, International North Pacific Fisheries Commission. 78pp. 

Nakata, I. 1987. Squid Driftnet Fishery. In: K. Takagi, ed. , 

Comprehensive report on research on marine mammals in the North 

Pacific Ocean, relating to Japanese salmon driftnet fisheries, 

1984-1986. Document submitted to the Annual Meeting of the 

International North Pacific Fisheries Commission. 112pp. 

York, A. 1985. Forecast of 1985 harvest on st. Paul Island. 

Background paper submitted to the 28th Annual Meeting of the 

Standing Scientific Subcommittee of the North Pacific Fur Seal 

Commission. 23pp. 



13 

TABLE 1.--Research cruises to study the distribution and 
incidental take of marine mammals within the high seas 
flying squid driftnet fishery area in 1986 and 1987. 

Vessel 

1986 

Shin Riasu 
Shunyo 
Hai Kung 
Pusan 851 
W.E. Ricker 
Haikung 

1987 

W.E. Ricker 
Shoyo 
Pusan 
Hokusei 
Haikung 
Hokuho 

Dates 

6/11-7/20 
7/1-8/14 
7/16-8/25 
7/20-8/20 
8/19-9/12 
9/1-10/17 

Number of 
Gillnet 
Sets 

17 
30 
16 
19 
12 

__ 8 
Total 102 

5/25-7/5 11 
6/26-8/28 25 
7/7-9/5 23 
7/12-8/12 14 
8/6-9/15 11 
10/24-12/6 20 

Total 104 

Total 
Net Use 

km 

47.0 
1,310.4 

96.0 
18.9 
9.1 

22!1 
1,537.5 

30.3 
125.0 
38.6 
70.0 
60.8 

100.0 
424.7 

Temperature 
Range 

·c 

5.0-10.6 
13.4-16.4 
13.8-23.1 
12.6-23.0 
13.0-19.7 
12.9-16.8 

10.4-17.4 
8.9-22.5 

12.3-23.8 
7.0-19.6 

11.5-18.7 
6.0-25.3 
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TABLE 2.--Marine mammal sightings within the high seas flying 
squid driftnet fishery area between 20°N and 46°N 
latitude and 145•w to 170°E longitude in 1986. 

Species 

Humpback whale 
Pacific white-sided dolphin 
Northern right whale dolphin 
Dall's porpoise 
Northern fur seal 
Sperm whale 
Common dolphin 
Sei whale 
Fin whale 
Killer whale 
Northern elephant seal 
Unidentified otariid 
Unidentified dolphin/porpoise 
Unidentified large whale 
Unidentified small whale 
Unidentified whale 

Number of 
Groups 

2 
19 

3 
44 

130 
9 
3 
3 
1 
3 
1 
1 

22 
2 
5 
7 

Number of 
Animals 

5 
197 

17 
175 
188 

31 
17 

4 
2 

13 
1 
1 

151 
4 

17 
12 
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TABLE 3.--Marine mammal species, number of groups and number of 
animals sighted during cruise of NOAA Research Vessel 
Miller Freeman in the eastern part of the high seas 
flying squid driftnet fishery area, October-November 
1987. 

Species 

Dall's porpoise 
Northern fur seal 
Pacific white-sided dolphin 
Minke whale 
Sperm whale 
Unidentified small cetacean 
Unidentified large cetacean 

Number of 
Groups 

39 
24 
10 

1 
1 
1 

-2. 
78 

Number of 
Animals 

125 
27 
60 

1 
1 
3 

__ 2 

269 
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TABLE 4.--Marine mammal species observed entangled in driftnets 
in the high seas flying squid driftnet area, 1986 and 
1987. 

Species 

Dall's porpoise 
Northern fur seals 
Pacific white-sided dolphin 
Northern right whale dolphin 
Common dolphin 

Number Entangled 
1986 1987 

9 
18 
16 
47 
-1. 
91 

8 
12 

0 
1 
~ 
23 
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