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Preliminary Report on Japanese Fishing Bxperiaents Using 
Subsurface Gillnets for Squid in the Horth Pacific 

Shigeo Hayase 
National Research Institute of Far Seas Fisheries 

ABSTRACT 

Japan conducted a fishing experiment from May to July, 1990 on the 
squid gillnet fishing grounds in the North Pacific using seven commercial 
fishing vessels with surface and subsurface gillnets (submerged at two depths: 
submergence of 1 m and 2 m from the surface) simultaneously. The objectives 
of this research were to conduct comparative experimental fishing operations 
for flying squid using surface and subsurface gillnets, and to compare the 
incidental catch of non-target species other than flying squid, among others 
marine mammals and sea birds. The scientific researchers (observers) were on 
board all the vessels that participated in the research and collected the 
data. This report was written based on the observer reports and data which 
were submitted and analyzed after returning to port. 

Although the CPUE of flying squid (number of squid caught/1,000 tan) 
of surface and subsurface gillnets varied by month, the CPUEs combined by 
months were not so different between the surface (1,500) and subsurface 
(1,400) gillnets. The plotted CPUEs of surface gillnet vs subsurface gillnet 
set at the depth of 1 m from the surface (subsurface (l m) gillnet) and 
surface gillnet vs subsurface gillnet (subsurface (2 m) gillnet) were 
distributed equally on both sides of the 45° linear line in the graphs and no 
substantial difference was observed between the surface and subsurface 
gillnets. For Pacific pomfret, the dispersion was so great that it was 
impossible to determine which CPUE was higher. For blue shark, the CPUE 
combined by months for the surface gillnet was slightly higher (about 105) 
than that of subsurface (1 m) gillnet (80) and surface (2 m) gillnet (97), but 
on the other hand, for albacore, that of subsurface (1 m) and (2m) gillnets 
was somewhat higher (69 and 86, respectively) than that of surface gillnet 
(59). No salmonids were caught by surface and subsurface gillnets. During 
the observation of 83 operations of surface gillnet, the surface gillnet 
incidentally caught a total of 41 dolphins (CPUE: 0.72); 20 northern right 
whale dolphin, 19 Pacific white-sided dolphin, and 2 common dolphin, and a 
total of 275 sea birds (CPUE: 4.82) of which shearwaters dominated the catch. 

For the subsurface gillnets, 6 dolphins (CPUE: 0.78) and 9 sea birds 
(CPUE: 1.18) were caught incidentally by 82 operations of 1 m submerged 
gillnet, and 2 dolphins (CPUE: 0.37) and 5 sea birds (CPUE: 0.92) were caught 
incidentally by 59 operations of 2 m submerged gillnet. For dolphins, 
although CPUE of subsurface (1 m) and (2 m) gillnets were lower than that of 
surface gillnets in May, no reduction of CPUE was observed with the subsurface 
(1 m) gillnet in June and July. However, the number of observed operations 
was small in June and July, and data were not sufficient to determine the 
effect of subsurface gillnet. The CPUE of sea birds, particularly that of 
shearwater reduced substantially in all months by using subsurface gillnet. 
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1. Introduction 

The squid driftnet fishery in the North Pacific is a very important 
fishery to Japan, however this fishery is the focal point of international 
controversy because of its incidental catch of species other than flying 
squid. We conducted fishing experiments with subsurface gillnet using seven 
commercial vessels from May to July, 1990 in order to examine the possibility 
of reducing the incidental catch of species other than flying squid while 
effectively utilizing the flying squid resources with the gillnet. The 
primary objectives of the subsurface gillnet experimental operations are to 
compare catches of flying squid and non-target species by subsurface gillnets 
with those of surface gillnets, and to examine the possibility of modifying 
the fishing gear or method which would selectively catch flying squid and 
would reduce or avoid the incidental catch of non-target species. Scientific 
researchers (Japanese observers) were on board all the seven vessels and 
collected data from the operations based on the Observer Program which was 
agreed upon by Japan, the U.S. and Canada. This is a preliminary report based 
on the observer reports of the six vessels which were submitted after 
observers returned to the port, and further analysis will be conducted in 
detail later with additional research data. 

2. Research Area and Fishing Gear 

The experimental fishing operations were conducted by a total of 
seven commercial gillnet vessels from May to July, 1990 in the North Pacific 
(Fig. 1). The number of simultaneous operations of surface and subsurface 
gillnets which was used for the analysis was 67 from May 4 to 31, 13 from June 
1 to 22, and 3 from July 1 to 7. Three types of giilnet were used for these 
experimental operations; one was the regular surface gillnet and the others 
were subsurface gillnets which were modified from the commercial gillnet by 
using ropes to hang the netting from the cork-line to depths of 1 m (hereafter 
referred to as subsurface (1 m) gillnet) and 2 m (hereafter referred to as 
subsurface (2 m) gillnet) below the sea surface (Fig. 2). The number of tans 
used varied by vessel, but in May, about 1,000 tans of surface gillnet, 100 
tans of subsurface (1 m) gillnet and 100 tans of subsurface (2 m) gillnet were 
generally used. In June and July, 500 tans of surface gillnet and 70 to 80 
tans of only subsurface (1 m) gillnet were used. The arrangement of surface 
and subsurface gillnets in a set varied by vessel. 

3. Results 

The total number of the six major species and incidentally caught 
species which were caught in the operations by the six vessels by type of net 
and by month are shown in Tables 1 to 3. 

In May, 68,781 flying squid were caught in the 67 operations (49,430 
observed tans) of surface gillnet. Flying squid dominated in the catch and 
was followed by blue shark, Pacific pomfret and albacore. A total of 25 
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marine mammals were caught incidentally; 12 northern right whale dolphin, 11 
Pacific white-sided dolphin and 2 common dolphin. In addition, a total of 252 
sea birds were caught incidentally, of which shearwaters were dominant (218). 
In the catches of subsurface (1 m) gillnet (66 operations, 6,263 tans were 
examined) and subsurface (2 m) gillnet (59 operations, 5,432 tans), flying 
squid and above other three species dominated the catch although the ranking 
of catch except flying squid was slightly different. The incidental catch of 
dolphins and sea birds was 2 dolphins and 9 birds by the subsurface (1 m) 
gillnet and 2 and 5 by the subsurface (2 m) gillnet, respectively (Table 1). 

In June and July, the number of observed operations (June: 13, July: 
3) and observed tans (June: 6,105 tans of surface gillnet and 1,175 tans of 
subsurface (1 m) gillnet, and July: 1,520 tans of surface gillnet and 210 tans 
of subsurface (1 m) gillnet) were too small to discuss the monthly trends of 
the catch. The number of dolphins caught incidentally by the surface gillnet 
in June and July was 12 in June and 4 in July, and that caught by the 
subsurface (1 m) gillnet was 3 in June and 1 in July. One leatherback turtle 
in June and two northern fur seals in July were caught incidentally by the 
surface gillnet, but none were caught by the subsurface (1 m) gillnet (Tables 
2 and 3). In addition, no salmonids were caught in all months by surface and 
subsurface gillnets. 

The monthly tans observed and CPUE (number of individuals/1,000 tan) 
of flying squid, three major fish species, dolphins and sea birds by different 
types of gillnet are shown in Table 4. Tans observed and CPUE for combined 
months were shown in Table 5. Also, the CPUE of these species of each 
operation by surface and subsurface gillnets were plotted on graphs (Figs. 3 
to 8). 

Although the CPUE of flying squid of both types of gillnet varied by 
month (Table 4), the CPUE combined by months were not so different between the 
surface (1,500) and subsurface (1,400) gillnets (Table 5). The CPUE of 
surface gillnet vs subsurface (1 m) gillnets and surface gillnet vs subsurface 
(2 m) gillnet scattered equally to the both sides of the 45° linear line and 
no substantial difference was observed between the surface and subsurface 
gillnets (Figs. 3). 

For Pacific pomfret, the dispersion of monthly CPUE was so great 
that it was impossible to determine which CPUE was higher (Table 5 and Fig. 
4). 

For blue shark, the CPUE of combined month of the surface gillnet 
was slightly higher (about 105) than that of subsurface (1 m) gillnet (80) and 
subsurface (2 m) gillnet (97), but on the other hand, for albacore, that of 
subsurface (1 m) and (2 m) gillnet was somewhat higher (69 and 86, 
respectively) than that of surface gillnet (59) (Table 5 and Fig. 5). 

For dolphins, in May, CPUE by surface and subsurface (1 m) gillnets 
were 0.51 and 0.32, respectively from the observation of 66 operations, and 
CPUE of surface and subsurface (2 m) were 0.55 and 0.37, respectively from the 

3581--4 



observation of 59 operations (Table 4). The CPUE of subsurface gillnets was 
reduced to 63 % (1 m) and 67 % (2 m) of that of the surface gillnet. In June 
and July, the research was conducted only by one or two vessels and the number 
of operation was only 16. The entire CPUE in these months, which was obtained 
from the limited data, was higher (Table 4), and the CPUE combined by June and 
July was 2.10 by surface gillnet and 2.89 by subsurface (1 m) gillnet. 

The CPUE of sea birds was much less by subsurface gillnets, and it 
was 28 % (in May) and O % (in June and July) of that of surface gillnet with 
subsurface (1 m) gillnet, and was 18 % (in May) of that of surface gillnet 
with subsurface (2 m) gillnet. The CPUE combined by months was 1.18 for 
subsurface (1 m) gillnet and 0.92 for subsurface (2 m) gillnet compared to 
4.82 for the surface gillnet, i.e. the CPUE of the subsurface gillnet was 
about 1/4 to 1/5 times of that of the surface gillnet (Table 5). This 
relation was also clear on Fig. 8. Out of 56 operations in which sea birds 
were caught incidentally by both or either of the surface and subsurface (1 m) 
gillnets, there was only 4 operations when the CPUE of 1 m submerged gillnet 
was higher than that of the surface gillnet (Fig. 8). 

Because more data on the experimental operations using the surface 
and subsurface gillnets should be accumulated, statistical tests for the 
difference between the two gillnets was not conducted at this time. 

In conclusion, the results indicated that the subsurface gillnet was 
substantially effective for at least reducing the incidental catch of sea 
birds. For dolphins, the CPUE for the subsurface (1 m) gillnet in June and 
July was higher than that of the surface gillnet, however, the number of 
observed operations in June and July was small. In addition, for subsurface 
(2 m) gillnet, although a reduction of CPUE was observed in May, no experiment 
was conducted in June and July and the data were not sufficient to determine 
the effect of subsurface gillnets. The CPUE of flying squid by subsurface 
gillnets was not so different from that by surface gillnet. Furthermore, 
although no great difference was observed between the CPUEs of flying squid of 
subsurface (1 m) and (2 m) gillnets, the results suggested that the subsurface 
(2 m) gillnet might be more effective than the subsurface (1 m) gillnet to 
avoid the incidental catch of sea birds. 

4. Discussion 

Based on the results obtained by experimental gillnet operations 
conducted by Taiwanese gillnet vessels in the northern area of Australia, the 
incidental catch of dolphins by subsurface gillnets which were set at depths 
of 4.5 m below the surface was reduced by 50% compared with that by surface 
gillnet (Hembree and Harwood 1987). Furthermore, the results of a Japanese 
subsurface gillnet research conducted by the large-mesh gillnet vessels using 
the subsurface gillnet set at a depth of 2 m below the surface showed that the 
incidental catch of dolphins was reduced to about 1/12 of that of surface 
gillnet (Anon. 1990). Based on the results obtained from the subsurface 
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gillnet experimental operations conducted by the Japanese squid gillnet 
vessels, the following aspects could be considered: 

(1) The subsurface gillnets set at relatively shallower layers such as 1 or 2 
m deep from the surface appeared to have the effect of reducing the 
incidental catch of dolphins, based on the results of experiment in May 
when all three types of gillnets were used simultaneously. However, in 
June and July when only surface and subsurface (1 m) gillnets were used, 
the CPUE by subsurface (1 m) gillnet was somewhat higher than that by 
surface gillnet. It is necessary to conduct experiments on a larger 
scale to determine the effect of subsurface gillnet in reducing the 
incidental catch of dolphins. On the other hand, the results indicated 
that the subsurface gillnet had an effect of substantially reducing the 
incidental catch of sea birds. 

(2) For species which are caught occasionally such as northern fur seal and 
dolphins and for species whose catch varies greatly by operation such as 
Pacific pomfret, concrete results were not obtained because of the small 
number of operations. It is necessary to conduct research on a larger 
scale. Also it is desirable to conduct fishing experiments on a 
commercial scale with equal amounts of surface and subsurface gillnets to 
improve statistical reliability. 

(3) It is necessary to conduct research in the main fishing grounds on a 
larger scale during the height of the fishing season of flying squid, 
from July to August. 

(4) The observers who engaged in the research reported that the number and 
diameter of hanging ropes varied and the hanging manner was not the same, 
and that various troubles occurred such as entanglement of hanging ropes 
in the netting at the time of setting the net so that the handling of the 
subsurface gillnet was very difficult compared with that of the surface 
gillnet. To mitigate the difficulty in handling the subsurface gillnets, 
the study of the modification of the fishing gear including the 
development of hanging manner is necessary. 

References, Tables 1 to 5 and Figs. 1 to 8 are 
in English in the Japanese document. 
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