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ABSTRACT 

An experimental commercial fishery using jigs to catch 
neon flying squid (Ommastrephes bartrami) was conducted for the 
first time off British Columbia, Canada. A description of the 
fishing operation is provided. Five commercial Japanese jig 
vessels fished intensively for flying squid. The majority of the 
fishing effort was inside the Canadian fishery conservation zone 
with minimal fishing outside of the zone. A total of 211,217 kg 
of flying squid was caught, representing 98.7% of the total 
catch. The major bycatch was blue shark (Prionace qlauca) and 
pomfret (Brama japonjca). Only one chinook (Oncoraynchus 
tshawytscha) and one coho salmon (Oncorhynchus kisutch) were 
caught. 

Squid ranged in size from 33 cm to 50 cm ML with modes 
at 39 cm and 41 cm. The drop-off rate for flying squid was 10.2% 
of which 7.5% was attributed to squid losing an appendage by the 
barbs on the jig. 

Not all of the data is available at this time and as 
such in this report is considered preliminary. 
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INTRODUCTI.QH 

Through the auspices of INPFC, the Department of 
Fisheries and Oceans (DFO), Canada has taken the lead role to 
examine alternate fishing technologies for the high seas driftnet 
squid fishery. This is an attempt to move the Asian fishing 
industry from using the highly controversial drift (gill) net or 
"driftnet" for catching neon flying squid (Ommastrephes bartrami) 
to a less wasteful form of fishing. One of the oldest forms of 
fishing for squid is by jigs. It ha3 not only been used in Asia, 
but also in Europe and along eastern America and has proven to be 
a very successful technique for catching squid. The advantage of 
jigs is that they are highly selective for squid resulting in a 
better quality product since there is minimal handling, no net 
abrasion, and the squid can be processed immediately on capture. 

Squid jigging was first attempted off the coast of 
Canada in 1979 (Bernard 1980), and repeated in 1983 (Sloan 1984; 
Robinson and Jamieson 1984) and in 1987 (Jamieson and Heritage 
1988). Jigging operations were minimal and were done in 
conjunction with driftnet fishing. Results from those studies 
indicate that neon flying squid were in sufficient abundance to 
support a commercial driftnet fishery. The jigging component was 
insufficient to explore the full potential of a jig fishery. 

At the beginning of this year, DFO issued experimental 
fishery permits to 5 Japanese squid jigging vessels for the 
purpose of fishing neon flying squid within the 320 km Canadian 
fishery conservation zone (FCZ). In contrast to previous jig 
surveys, this fishery was conducted in a manner to establish the 
full implications of squid fishing with jigs. Essentially each 
vessel is fishing on a commercial basis, with their movements 
determined by the availability of squid and not by predetermined 
fishing stations. A requirement of the license is to have 
observer coverage aboard each vessel. 

The purpose of this experimental commercial fishery is 
to determine if large flying squid can be caught on jigs in 
sufficient quantity to justify commercial exploitation and to 
determine the abundance of the incidental catch. This report 
presents only preli■inary results of the catch, fishing 
operations, and biological information on neon flying squid. All 
of the results will be published in a more comprehensive report 
at a later date when the fishery ends this year. 
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METHODS 

Five commercial Japanese squid jigging vessels applied 
for licenses to conduct the experimental commercial fishery. One 
vessel, Tomi Maru 28 from Kanai Fisheries Co., started fishing on 
June 24, while the other 4 vessels, Kannon Maru 15, Sanko Maru 
18, Fuki Maru 61, and Nikko Maru 21 from S.T.I. Co. and Sanko 
Gyogyo co., started fishing on July 3. 

Fishing Area 

The area fished was primarily the waters extending 
seaward of the 19 km territorial sea limit off the coast to the 
320 km FCZ. If, at any time, fishing was not productive, the 
vessels had permission to fish either outside the 320 km limit or 
to fish inside the 19 km limit up to 5 km off the coast. We 
asked the fishing captains to also target on nail squid 
(Onychoteuthis borealijaponica) if they happened to fish where 
this latter species was abundant. 

Fishing Equipment 

The vessels ranged from 52 m to 70 min length with a 
crew complement of 16 to 18 men. All of the vessels, except the 
Tomi Maru 28, were equipped with 52 double-drum jig machines, 26 
per side of vessel. The Tomi Maru 28 had 32 double-drum and 26 
single-drum machines. Each drum was diamond shaped and wrapped 
with a single fishing line. All of the machines were mounted 
inboard of the squid flume, which is part of the gunwale. 
Extending outward from the gunwale were a series of 1 m to 2 m 
wide mesh recovery platforms with outboard rollers on the end. 
These mesh platforms were suspended outboard and could be tilted 
to any ar.gle. Lengths of each of the ~esh platforms between 
machines alternated from 1.9 m to 3.8 m. Each machine was 
controlled by two computers mounted inside of the bridge, which 
controlled fishing depth of the jigs and spooling rate of the 
lines of all machines. 

Each drum was initially wrapped with a thin wire line 
followed by a monofilament fishing line and a terminal 500 ga 
weight. The setup for the jigs varied between vessel; however in 
most cases, 10 jigs spaced 1 m apart were attached to the 
monofilament line. 

There were about 120 2-Kw and 12 4-Kw lamps mounted in 
two strings above the deck along each side of the vessel. The 
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lights were mounted slightly inboard and not directly above the 
machines. This created a shadow extending from the side of the 
vessel to where the fishing lines entered the water. 

Fishing Procedure 

Jigging was to be conducted at night with some daytime 
operations. Before starting fishing operations, the crew put the 
sea anchor over the bow into the water to stabilize the vessel in 
rough water by keeping the bow into the swell. Each mesh 
platform was lowered to a slight upward angle and secured. The 
jigs were dropped smoothly, but retrieved with a jerking motion 
(jigging) to set the rosette of barbs. Jigs were fully lowered 
to a desired depth and retrieved once each cycle. The depth of 
the jigs and speed of the jigging were adjusted to suit the 
conditions. Squid attached to the jigs were pulled over the 
roller, and onto the mesh platform. The squid rolled down the 
inclined platform into the flume, then were washed down to the 
cleaning table below decks through a deck hole. There the squid 
were eviscerated, cut into various products, put into trays, and 
frozen. 

Hand jigs were also used by the crew when fishing 
operations slowed. The setup of a handjig is similar to the 
fishing line on the machines. About 10 jigs were fished at a 
shallower depth than the machine jigs. Colour and type of jigs 
could be exchanged most easily on the hand jig. 

catch Monitoring 

Each fishing location and the trackline positions for 
each vessel in transit were recorded. Monitoring period varied 
depending on the amount of the catch. Normally, the type of 
information recorded included the number of machines being 
monitored, the type of machine, number of lines, number and type 
of jigs, fishing depth, and haul rate. The catch (numbers and 
weight) of squid and other species or "bycatch" were recorded 
along with the number of squid and fish dropping off (drop-offs) 
the jigs back into the water. Sometimes, squid drops off the 
jig, an arm or a tentacle caught on the barbs of the jig was torn 
from the body with the latter not removed. These incidences were 
also recorded. 

Biological sampling 
Species caught during a catch monitoring period were 

put aside for sampling. All squid samples were identified, 
measured for dorsal mantle length (ML, cm), and exuined for sex, 
with nidamental glands measured (mm). Bony fishes were 
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identified, measured for fork length (cm), and examined for sex. 
Shark species were also identified, measured for total length 
(cm), and sexed. Ageing structures were collected from squid, 
pomfret, and salmonids. Stomach samples and electrophoretic 
tissues were collected from squid. Unidentified species, 
salmonids with missing adipose fins, and selected samples of 
pomfret were frozen for further analysis. 

Conversion Factors 

Conversion factor testing on squid was conducted on 
alternate fishing days. A random sample of about 50 squid were 
weighed (gm), counted and passed to the factory workers for 
processing. The pieces were counted at the end of the process to 
account for the sample. Each product type was then reweighed 
(gm). 

Sightings 

Marine mammals sightings included species 
identification, number of animals, and a description of their 
distribution and movements. Records also included identification 
and occurrence of fishing-related debris, such as lost or 
discarded nets, particularly driftnets. 

RESULTS 

Fishing 

The duration of the fishery was proposed to end on 
September 30. One vessel, Tomi Maru 28, ceased fishing 
operations on August 12, while the other 4 vessels were still 
fishing during the writing of this report. A brief description 
of the vessels is in Table 1. Preliminary results indicating the 
distribution of the fishing locations is in Figure 1. The 
majority of the sets (to September 2) was within the 320 km FCZ. 
However, the western limit of the fishing range was to Longitude 
148°15'. 

Fishing operations started at dusk (2100h) and ended at 
dawn (0700h). Some vessels continued fishing past dawn and into 
the afternoon. Night operations usually involved all of the 
machines with the jigs fished to a maximum depth of 100 m. About 
301 of the machines were used during the day, with the jigs 
fished to a maximum depth of 250 •· Fewer machines were used 
while fishing days to minimize line tangles. The majority of 
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fishing was done at night, simply because of higher catch rates. 

catch 

The total catch to date of all species caught on the 
jig gear (June 24 - September 2) was 214,074 kg (Table 2). Neon 
flying squid accounted for the majority (98.71) of this catch at 
211,217 kg. The most common bycatch, in terms of numbers caught, 
was pomfret (Brama japonica). Blue shark (Prionace glauca) 
ranked second (0.91) in terms of weight. Incidental ~atch of 
salmon included one chinook salmon (Oncorhynchus tshawytscha) 
(51°54.7' Lat., 136°17.6' Long.), and one coho salmon 
(Qncorhynchus kisutchl (49°29.6' Lat., 133°13.7' Long.). Both of 
these fish were caught on jigs inside the FCZ. 

The catch of all species was reported, on a weekly 
basis. To date, most of the catch and effort (days fished) of 
flying squid occurred in August (Fig. 2A), particularly during 
late July and early August (Fig. 2B). The variability of the 
weekly catches are linked with oceanographic features during the 
fishing season. From Figure 2A, the catch of squid per days 
fished for all vessels was 0.3 tonnes for June, 0.8 tonnes for 
July, and 1.0 tonnes for August. A comparison of squid catch by 
vessel is in Table 3. · 

Preliminary drop-off rate for squid was estimated at 
about 10.21. The majority (7.51) of the drop-off was a result of 
the squid having an appendage torn off by the barbs. About 75.61 
of the squid were observed to be caught on the jigs by either 
arms or tentacles, 23.41 in the beak area, and 0.71 in the body. 

Biological Sampling 

The size of flying squid ranged from 33 cm to 50 cm ML 
with a mode at 39 cm and 41 cm (Fig. 3). Most flying squid were 
between 37 cm and 41 cm ML. The sample used in this report did 
not contain any male squid. 

Products 

All squid were processed into 3 products, open mantle, 
arms-tentacles less heads, and heads (mostly for crew 
consumption). Conversion factor testing was done on these 
products, and a preliminary factor of 2.0 was determined for 
mantles to round weight. Mantle weight converted to round weight 
is considered reliable and was used to estimate the total weight 
of the squid catch. 
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Sightings 

Most marine mammals observed were Dall porpoises 
(Phocoenoides dalli). However, few observations were available 
since most fishing was at night. 

DISCUSSION 

The driftnet surveys in the past have demonstrated that 
squid are relatively abundant in Canadian waters (Table 4). 
catches from driftnet sets produced CPUE estimates of 61.5 to 
383.1 kg of squid/km of net. Bernard (1981) reported that the 
"break-even" CPUE for a driftnet vessel appeared to be about 300 
kg/km of net. The 1987 driftnet survey reported a CPUE of 383.1 
kg/km (Jamieson and Heritage 1988). There is thus no question 
that flying squid is a resource that is available in Canadian 
waters. During the 1987 survey, squid jigging was conducted in 
tandem with driftnet fishing but on a very small scale. The 
resulting catches were very low. This gave the impression that 
jigging was not a viable method to fish for flying squid. 

The results from this year's experimental commercial 
fishery clearly demonstrate that neon flying squid can be caught 
on commercial squid jigs. The lower catch of squid in June and 
July may represent a "learning curve" as t~e fishermen were 
trying to understand the squid distribution in relation to sea 
surface temperature in a new area within a short time frame. 
Fishing normally took place when the sea surface temperature was 
1s0c. There was constant experimenting with jig configuration. 
The popular setup to retain the large squid was to attach one jig 
on top of another which allowed for 4 rosettes of barbs. This 
setup could lower the drop-off rate from 10.21; however, this 
needs further investigation. Interestingly, squid which did 
drop-off were not necessarily large in size (>40 cm ML). It 
appears that the tentacles and arms from smaller squid are not as 
strong and tough and tear away from the body more easily than 
larger squid. 

The jigs did not appear to be very size selective since 
a wide range of sizes of squid were caught during this fishery. 
This agrees with the size composition (Fig. 4A) of squid from the 
1987 jig survey. Jigs appeared to catch squid of a similar size 
range and modal groups as compared with driftnet catches (Fig. 
4B). 

The catch rates during this fishery were low compared 
to landings from squid fisheries in other parts of the world. For 
the vessels involved a "break-even" catch appears to be 5-7 
tonnes per day. However, it is important to remember that this 
is the first year where a legitimate, intensive commercial jig 
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fishery for flying squid was attempted. In its early 
development, driftnet landings off the Canadian coast were als9 
low (Jamieson and Heritage 1987). 

In summary the flying squid jig fishery off the coast 
of British Columbia suggested squid jigging may be a potential 
alternative to driftnets in the harvest of flying squid. Jigs 
can selectively harvest flying squid without intercepting either 
marine mammals, sea turtles or sea birds. Also, the bycatch of 
fish species was very small. There are no problems of lost or 
discarded fishing gear with jig fishing. Continuing the flying 
squid jig fishery off the Canadian coast in the future should 
further our understanding of the biology and dynamics of the 
stock(s) in relation to oceanographic conditions. It may also 
encourage study of the potential for fisheries for other squid 
species off our coast. Finally, it will help to address research 
needs and improve jig fishing technology and development. 
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Table 1. Description of the Japanese jigging vessels involved in 
the 1990 fishery. 

Vessel License Length No. of No. of Fishing 
Name No. (m) Crew Lines Period 

Tomi maru No. 28 510 51.96 16 90 6/18-8/12 
Sanko maru No. 18 634 67.86 18 104 7/4 -
Fuki Maru No. 61 520 70.17 16 104 7/4 -
Kannon maru No. 15 614 69.56 16 104 7/4 -
Nikko maru No. 21 70.17 16 104 7/4 -

Table 2. Preliminary catch summary of all species caught on jig 
gear by the 5 jig vessels from June 24 to September 2, 1990. 

Common name 

Neon flying squid 
Blue shark 
Pomfret 
Nail squid 
Eight-arm squid 
Ocean sunfish 
Albacore 
Longnose lancetfish 
Unidentified squid 
Unidentified fish 
Daggertooth 
Rougheye rockfish 
Rosethorn rockfish 
Jack mackerel 
Coho salmon 
Chinook salmon 

Total 

Scientific name 

ommastrephes bartrami 
Prionace glauca 
Brama japonica 
Onychoteuthis borealijaponica 
Gonatopsis borealis 
M2.a IBQlA 
Thunnus alalunga 
Alepisaurus ferox 

Anotopterus pharao 
sebastes aleutianus 
sebastes helvomaculatus 
Trachurus symmetricus 
oncorhynchus kisutch 
oncorhynchus tshawytscha 

Catch (Kg) 

211217 
1946 

526 
131 
122 

75 
17 
17 

7 
5 
5 
2 
1 
1 
1 (1) 
1 ( 1) 

214074 
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Table 3. Comparison of neon flying squid catch for all vessels in the 
jig fishery off British Columbia in 1983, 1987 and 1990 (June 24 to 
September 2). The data for 1990 is preliminary. 

No. of Days Squid 
Year Vessel Machines Fished catch (kg) 

1983 Simstar 1 14 64 
Tomi Maru 88 15 42 1490 

1987 Tomi Maru 88 4 19 70 

1990 Tomi Maru 28 581 41 23103 
Kannon Maru 15 52 45 84814 
Sanko Maru 18 52 45 56606 
Fuki Maru 61 52 50 36734 
Nikko Maru 21 52 51 46775 

• Tomi Maru 28 has 32 double spool machines and 28 single spool 
machines. All other vessels have double spool machines. 



- 11 -

Table 4. Comparison of neon flying squid CPUE (kg/km of driftnet) for 
all vessels in the driftnet fishery off the coast of British Columbia in 
1980, 1983, and 1985-1987. 

Year Vessel 

1979 Tenyu Maru 37 
Kohoku Ma1.11 18 

1980 Tomi Maru as• 
Tomi Maru ssb 
Tenyu Maru 37 

1983 Simstar 
Tomi Maru 88 

1985 Tomi Maru 88 

1986 Ocean Pearl 
La Porsche 
Tomi Maru 88 

1987 Ocean Pearl 
Tomi Maru 88 

Catch 
(kg) 

5902 
4697 

7497 
37415 
92630 

129882 
328846 

771130 

203013 
54214 

853300 

347402 
1180074 

CPUE 
(kg/km) 

61.5 
112.4 

339.2 
165.8 
332.0 

339.2 
232.3 

311.5 

270.5 
153.8 
266.3 

259.8 
383.1 

Reference 

Bernard 1980 
Bernard 1980 

Bernard 1981 
Bernard 1981 
Bernard 1981 

Robinson and Jamieson (1984) 
Sloan 1984 

Jamieson and Heritage (1987) 

Jamieson and Heritage (1987) 
Jamieson and Heritage (1987) 
Jamieson and Heritage (1987) 

Jamieson and Heritage (1988) 
Jamieson and Heritage (1988) 

• The total represents catches from sets 16 and 17, just outside of the 
Canadian FCZ. 

b The total represents catches from sets 1 to 12, inside the Canadian 
FCZ. The sets were made in the area occupied by the Tenyu Maru 37. 
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Fig. 2. (A) Total jig catch of flying squid and corresponding days 
fished by month. (B) Weekly total jig catch of flying squid from June 24-
30 (week l) to August 27-September 2 (week 10). 
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Fig. 3. Length frequency of neon flying squid caught on jig gear in 
Canadian waters, August 1990. 
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Fig. 4. Length frequency of squid caught, (A) on jig gear; and (B) in 
driftnet, during the 1987 survey (Jamieson pers. comm.) . 


