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ABSTRACT

Sloan, N. A 1984.
Briti C

1 p.

Cana
u

an nese
Summer 1

mental
Can. Ind. R

shery
• Fish.

Oceanic Squid
at. S • No.

A joint Canadian
83 mostly thin

was a 50
llnet

st

apanese test fishery for oceanic squid occurred in
200 nautical miles the British Columbia coast.
tonne Japanese longliner wi crew. In
veraging 34.4 km in length) 329.5 tonnes of the
rt i was caught. Major by-catch s es were

nes), salmon rk Lamna ditropis
onace glauca (29.1 tonnes). Fishlng stations

were mainly determined by sea su ce temperature between 14.0° to 16.0°C. On
42 nights jigging with automatic jigging machines under strong lighting
yielded poor catches. A Canadian drift gillnet fishery for oceanic squid is
considered possible although with smaller vessels and less crew than Japanese
deep-sea vessels.

Key words: squid, fishery, gillnet, British Columbia

RESUMt

Sloan, N. A. 1984. Canadian-Japanese Experimental Fishery for Oceanic Squid
off British Columbia, Summer 1983. Can. Ind. Rep. Fish. Aquat. Sci. No.
1 P

A l' e 1983, chercheurs canadiens et japonais ont mene une
mentale du calmar commun du Pacifique, principalement en de~a de

200 milles de la cote de la Colombie-Britannique. Le bateau, un palangrier
japonais de 50 m de longueur et de 500 t de jauge, comptait 27 membres
d'equipage. En 40 mouillages de filets maillants derivants (d'une longueur
iTIoyenne 34 4 km), 5 t de calmar volant (Ornmastrephes bartrarni i) ont He
prises. La catasgnole, Brama japonica (188,8 t), la taupe du Pacifique, Lamna
ditropis (32,8 t), et le requin bleu, Prionace glauca (29,1 t) constituaient
les principales prises accessoires. En general, une temperature marine
variant entre 14,0 et 16,0°C etait le facteur determinant le choix des
stations de peche. Une peche a la turlutte automatique, menee pendant 42
nuits sous des lumieres intenses, n'a genere que de pietres resultats. On
croit qu'une peche canadienne du calmar commun du Pacifique a l'aide de filets
maillants derivants est realisable quoiqu'il faudra utiliser de plus petits
bateax et moins de membres d'equipage que dans le cas des bateaux japonais de
peche hauturiere.

Mots-cles: calmar, peche. filet maillant, Colombie-Britannique.
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the yen ly inshore,
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as exploited to their

cus Steenstrup in the NW Pacific and
--~--r--.r-~,-,~ c (Anon. 197~; Arnold 1979;
With the exception of lU-~U.UOU tonnes per year fishery

I squid escens Berry off California
E-Central and NE Pacific

world squid fishery (Taole 1).

SIMSTAR shed 25 sets
TOMI MARU at the same

length and one automatic
in il Robinson

, product processing and
to ious surveys. Scientific

th special reference to NE Pacific squid
bution in relation to this

atively warm ocean waters
closer to shore than in previous years. Finally,

n~n,cn,~rts for Canadian oceanic squid fisheries
recommendations for further biological work.
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METHODS

19tH)
(0

Gillnets are hi effective for flying squid (Kubodera and Yoshida
J fl s on this method in offshore waters

19~3; Sato and Hatanaka 1983).

Gill were strung in groups of panel s (or 'tan' in Japanese) each
48 to 50 m long by ~.O m (HO meshes) deep as illustrated in Bernard (1981, p.
23). The nets were ted of green No. ~ nylon monofilament with
diagonal stretched mesh sizes of either 118 or 121 mm. To enhance the
catchabili of net, 1.5 m net (when meshes stretched to the
max i was attac to meter 1 and oat 1i nee The float 1i ne
was in 1 nes 5 1 ene rope with lays going

i y, lead line was
with sing lays. On the

meter.

C'U>'T"<f-e , shing
preference for closely
proximity to seamounts. An

gillnet was deployed on a straight course
A'lrnOr,+ i OCCU over a large roller at

was compl between 173U to 2130 h. In
in 110 to 125 tan groups with a raaio buoy at

longer groups 220 to 25U tans were used with
1i buoy. Care was taken not to deploy the

too Distance between net groups was usually less than
in net deployment: two were in the huge net box

keeping lead and oat lines separate and one each in baskets astern of the
big roller using bamboo es to keep the lead and float lines separate. Nets
were not deployed in wi greater than 65 km/hr which could twist a net as it
passed over the stern or twist them in rough seas. After setting of the last
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The net feeders
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the tow net
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servicing rate of so
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id abundance
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i d were

From • 30 indivi s were selected at random and
their dorsal mantle length (D~IL) measured (Fig. 4). UML is a reliaole
convention used in squid studies (Arnold 1979) and, in flying squid, has a
close relationship with body weight. regardless of sex. over a wide size range
(Ishii 1977; Murata and Ishii 1977). Some individuals were weighed but ship

in y ions

Sonar was not relied upon by the Fishing Master to locate flying
squid. He t r 'weak' acoustic target strength and non-schooling
tendency decreased the effectiveness of detection by echo-sounding.
Ommastrephid i do, however. produce echo-traces (Kawaguchi and Nazumi
1972) and ec sounding for squid is considered reliable and widely used in

NW i J id ji i fl eet (lvJatsui et al. 1972; Hamabe
et 1 ).

gill nets. The species
(198U 1981). The

however. rst report from British
communication).

A
the summer.

u 5i
simi ar,
dami
more
1983) was
maximum

1983 gillnet catch is given in Table 3 and compared
r;:d'rht,<:: the TONI lViARU NO. B8 and TENYU MARU NO. 37

surveys the order of species abundance was
and the two shark species strongly

catch. In 1983 there were rel atively
ve salmonid by-catch (Sloan

ill well below the recommended
(Bernard 1981)

are sup ied in Tables 4 and 5. Date,
• net lengths, squid and total catches,

aceo to 40 gillnet sets in Table 4.
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[)~lL (mm)

n

102U

no

-x ± S.D.

.1 ± 30.5

.1 ± 27.2
41U.5 ± 3U.l

Range

345-505**

South set groups

**

squi d
the TOfv'1 I MARU
same area.

previous
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60 m. In thi s depth
the fishing time descending, 60%

on the drum. When the vessel
re I dawn. Rough
Furthermore, after the first

was ear that the machines
ing problems. Thereafter
m from machines on

d ng also tended
only changes to the

for line depth.
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r inten ve, Jlgging by hand was rel vely more
considering that each man-hour represented

was 50 lure-hours.

CATCH PROCESSING

i six products which were quick frozen
is kg blocks approximately 5~ em long

out 1 and
were:

ns
1

ns e removed

man es ns removed but mantle tips

5) y

arms es but eyes and beak removed

id above. The
than intact. A 'squid splitting'

the mantles, some of which were skinned
(Append i x I). Heads were always removed by

scarded. According to Arnold (1979) squid have the
~"n~nv y BO% of body weight) compared to most finfish

attac
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i Y influenced by
been reviewed by Cone

id distribution could be
due penetrating further

average position of the
Columbia coast. The
y 51°3u ' N and the 16°C

and ~ show the unusual northward
in me series from end of June to the

In Figure ~ the wann front was pushing steadily
was at approximatel 49°:;W' N by July 18. In

pu ally further
16°C isotherm moved more steadily north to

it remai the beginning of September
ree from i marked

st. seasonal warm
on.

IONS

on a
in

influenci is were
Canadian off-shore
that squid were common
salmoni (M~,~~r,~

(Manzer 19b~). Recently,
as 1 ( sellS 1 ).

es
supports a viable

ce 1983; Rathj en
Columbia squid fishery

iews. dealt almost
Yamamoto 1974). Factors

Cal i rnia shery and the lack of
es resource data. Scientists were, however, aware

from by-catch in surveys of high seas
195~) salmonid stomach contents

marine stomach contents have revealed squids
was not 1 of Bernard (1980. 1981)
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were rst cri
rts from N Pacific
id resource surveys

are moving eastward across

10 IN THE NE IFIC

1 n most common ies encounte
t ia coast in summer (Table 4), they were not

rted as a local fauna until Bernard (1980). Bernard (1980)
related this to taxonomic confusion in earlier salmonid survey by-catch

arts, and perhaps same reason Pearcy (1965) did not list
o bartramii among 17 species trawled in all seasons off the Oregon coast.

y ng squ occur as far north as the Gulf of Alaska (Wilson and Gorham 1982)
but become much more common south of Alaskan waters (Fiscus and Mercer 1982).

r distri ion exten southward, nearly to the equator and all across the
Pacific (Berna 19 ; Murakami et ale 1981; Kubodera et ale 1983). Bernard
( 81) su NE fic population may migrate north in the summer

breedi in tropical latitudes. As with Albacore tuna (Ketchen 1980)
ies enters Canadian waters in warm ocean waters ( l3°C) in summer

it feeds and grows very rapidly (Bernard 1980). Bernard proposed that
ying uid may live t a year before returning south to spawn and die.

re is as et little data on the biology of NE Pacific flying squid
lati rcumstantial ce comes from NW ific flying squid

ea

YING D IN AND N PACIFIC

o most common species
p h ry ,

ako nd Murata 19 rt provi a comprehensive the entire
nese d in stry. In recent years a decline in T. catches

has a nied increas flying squid catches by the apanese (Murata
et al ; Murata and I ii 77; Osaka and Murata 1983). After conflict

ourt 1980; Anon 19 ) the Japanese jigging and drift gillnetting
eets ave ying uid resources off the NE coast of Japan in 1978, the

ill nett i ng fl eet mo rapi dly eastward across the Paci fi c (Fi g. 10).
is new fis ry not ,however, featured prominantly in the Japanese

distant-water squid fisheries literature (Sato and Hatanaka 1983). Only the
jigging eet remains ose to Japan, although its vessels have the option to
venture rt r field. In 1981 the high seas Japanese gillnet fleet
consist over liscensed vessels 1 with the capacity of working

mate gi 11 net day (Anon 1982) • There may a1so be
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early summer
are more

) . n

-11 net t i ng
cient for
(1981 )

( )

( )
( )

( )

imum m) .

over 34 km per set.
cons i ably 1ess than
are atch was well below

, however, demonstrated a
potential concern. to 14.8°C waters about 160 km
offs c 428 salmonids in 12.5 km of n and set 002 (July 22-23) in
13.9 0 to 14. O( waters about 350 km offshore yielded 432 salmonids in 43.2 km
of net. It is i ing to note that the final set 040 (August 31) which
occurred roughly halfway between set 001 and 002 sites, in 15.6° to 16.3°C
waters yielded only 3 salmonids in 27.6 km of net. I suggest that as the
summer wears on monid can be expect to decrease offshore
generally. In t -I spring-early summer, however, salmonid by-catch in
certain locations may be a problem, especially if in the path of migrating
salmon such as the mouths of Johnstone or Juan de Fuca Straits.

asibili larger Canadian boats with the 27 or so crew
to service such long net sets and subsequently process the catch

i Domestic d markets are not highly developed and
J an could i ip as much less than salmon

rt nson Jamieson (in ess) on the
screw 11 i i ion wh could

Can ration r yi ng squid.

a regul ar flying
ologic information on

ic i ion on seasonally-occurring warm
wi 11 want to know when and where to allow

be exploit squid stocks yet minimize salmonid
ar variations in distribution of surface temperatures and

vari ons s id salmonid distributions

RECOMMENDATIONS

and eventually predict, flying squid occurrence
October in relation to sea surface
es and sea mounts.

(1)
in Can i an waters from

r , water mass
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T le 1
tonnes (1

according to cert n areas,
st i ics.

ies and countries in

1977 1978 1979 1980

5 5 .2 3 .8
i e 0.5 3.4 3.5 2.4 3.4
al Pac ifi c 66.7 .6 82.1 72.3 75.0

Paei fie 10.1 9.5 19.7 27.2 30.5
lantic 98.8 123.1 100.3 176.8 113.0
lantie 10.7 10 .3 10.6 5.0 11.3

al lantic 1.4 2.2 0.8 0.9 1.4
E-Central Atlantic 39.8 23.7 37.5 35.0 32.8
World Total 826.8 846.4 942.9 1095.5 1119.4
==============================================================================

Todarodes pacificus (Japanese squid) 325.7 225.9 234.3 239.5 360.3
11lex illecebrosus (Short-fi nned squid) 68.2 98.6 149.2 236.7 107.5
Lo li go spp. 123.0 132.5 148.7 141.7 139.5
A11 others 309.9 389.4 410.7 477 .6 512.1
-----------------------------------
------~----------------------------
Japan 466.1 459.6 494.3 515.0 669.7
Korea Republic 73.0 38.1 41.7 48.0 69.8
U.S.S.R. 41.9 75.3 21.4 55.8 50.9
China 35.7 40.4 61.9 42.4 43.2

n 29.4 23.6 43.3 30.9 40.4
7.6 2.2 59.2 87.2 9.3

10.9 30.5 35.9 80.5 30.4
13.1 11.3 18.6 22.0 16.0

149.1 165.4 166.6 213.7 189.7
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i es caught in gill net s of the T()1 I MARU NO. 88,

COrmlon narne

am i ( ueur)----
& Follett

lauca (Linnaeus)

Hi 1nClnrlnlf'
-"--L-C.-~-:;;'

(Bonnaterre)

(Ayres)

S japonicus Houttuyn

__~~~~ gorbuscha (Walbaum)

Oncorhynchus keta (Walbaum)

kisutch (Walbaum)-----"---
Oncorhynchus nerka (Walbaum)

Salmo gairdneri Richardson

Salvelinus malma (Walbaum)

Seriola dorsalis (Gill)

Mala mola (Linnaeus)

(Locki ngton)*

L nn aeus
-"---

Smith
-'--'-~~.:....:--:..

~~~~ lineolata (Girard)

Fl i

Salmon shark

B1 ue shark

Pomfr

Albacore tuna

Jack mackerel

Chub mack ere1

Pi nk salmon

Chum salmon

Coho salmon

Sockeye salmon

Steel head trout

Do 11 y varden

Yellowtail
Ocean sunfi sh

Sk il fi sh

Swordfish

Pe 1ag i c armorhead

Longnose lancetfish

Pacific bonito

Harbour porpoise

Dall porpoise

scammoni_ -:..:::.c.:-:-"-=.;~~

uvenil es only.

Pil e
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T le 3 Summary gillnet the TOMI MARU NO 88,
ly-August~ 1983 and a comparison with the 1980 survey reported by

Bern (1981) .

(pieces)

July-August*,1980

%

, 1983

% (pieces)

id

Blue shark
S lmon
Pi salmon
Sockeye salmon
Steelhead trout
Chum salmon
Coho salmon
Do lly Varden
All salmonids
Albacore tun a
Pacific bonito
Jack mackerel
Chub mackere 1
Others

55.
.93

4.94
5.
0.26
0.17
0.12
0.02
0.02

<0.01
0.59
0.95
0.02
0.18

<0.01
0.10

(708)
(319)
(198)
(55)
(47)

(2 )
(1329 )
(793 )
(28)

81.14
5.46
6.84
3.26
0.02
0.02
0.02
0.07
0.02
0.0
0.15
2.21
0.0

<0.01
0.78

<0.01

(9)
(7)

(17)
(40)
(l0)

(83)
(502)

Tot al catch 590~175 kg 160~072 kg

*Combined gillnet catches of TOMI MARU NO. 88 and TENYU
NO. 37, July-August, 1980 which worked 28 fishing days;
504.7 km gillnet (Bernard 1981) compared to 40 fishing days;

gillnet us by TOMI MARU NO. 88 in July-August 1983.



Table 4. TOM I MARU NO. 88: Squid gilinetting resu ts, July - August, 1983.

Position Catch
T (·e) Length C.P.U.E

Set start Haul start of Flyl ng Total (kg/km net)

Set Set Haul 9111net squid catch F shing

no. Day* Let. N. Long. W. lat. N. Long. start start (km) (kg) (k9)** Squid Tctal 1I11 at fort*** Tctal

001 19 50·31.0' 130·39.0 ' 50·24. I 130"53.2' 14.8 14.6 12.5 3560 5353 284.8 428 38 57.1

002 22-23 50·32.6' 134°30.7' 50·12.5' 134"03.1' 14.1 13.9 43.2 4505 21946 104.3 1433.9 188.7

003 23 49°35.1' 133"35.3' 49"40.6' 134·04.4 14.3 14.3 30.0 19776 35902 659.2 363.4 86.7 179.4

004 24 49°24.8' 133"57.8 1 49°19.2' 133°26.7 1 14.4 14.3 36.0 13088 17468 363.5 485.2 46.0 61.4

005 25-26 49°32.0 I 132°49.5' 49°30.0 ' 133°15.3 14.8 14.5 42.0 17107 33432 407.3 1153. .6 183.0

006 26 49·09.9' 133"16.3' 49°11.3' 132"50.0' 14.4 14.4 29.0 7490 10296 258.2 355 32.3 44.4

007 27 49 c 17 .2' 132"49.3' "04. ! 132"23.8 14.7 14.6 35.0 7290 14168 208.3 294 28 25 49.4

008 28 48°36.8' 132°49.1' 48@34.0' 133· 8.6 1 14.8 14.4 41.7 7203 16336 172.7 39 .1 216.8 26.0 59.0 N

009 29 49"22.9' 133°53.2 1 °28.5! 133°22.2 1 15.2 14.4 36.0 6170 15702 171.4 436.2 268.5 23.0 58.5
a

010 30 49°22.3' 132"38.2 1 49"22.6' 3 "58.3' 14.1 14.6 41.0 9070 24400 221.2 595 1 342.7 26.4 71.2

011 31 49°28.8' 132°05.1' 49°29.0' 131°32.0' 14.8 14.8 32.6 4792 18334 147.0 562 280.3 65.4

012 1 48°36.4' 131"30.7' 48"38.5' 130°56.8 1 15.2 14.8 40.5 7146 16965 176.4 8.9 285.5 .0 59.4

013 2 48"06.8 1 130°57.3' 48°07.0' 130"35.0' 15.3 15.4 24.0 3387 5071 141.1 2 1.2 206.4 .4 24.6

014 3 47"33.4' 131"12.5' 47"33.2' 130" 31 .0' 15.3 16.0 42.0 11107 18662 264.4 444.3 319.2 34.8 58.5

015 4 47"47.0' 131°28.0' 47°57.0' 130°54.0 15.2 14.9 42.0 12342 22570 293.8 531.4 321 38 .4 70.

016 5 47°18.0' 131°43.8' 47°20.5' 131°09.4' 15.1 15.4 41.5 12255 21717 295.3 523.3 321.8 37.4 66.2

011 6 4r07.0' 131°51.0' 47°13.6' 13 °38.7' 15.4 15.9 35.5 22905 30782 645.2 867. 298.2 76.8 103.2

018 7 47"13.0' 131"30.0' 47"20.2' 131"05.5' 16.2 16.0 35.5 16015 20560 451.1 579.1 255 62.6 80.4

019 8 47°36.6' 131"03.1' 47°48.0' 13 °29.0 1 16.1 15.6 35.5 6572 10227 185.1 288.1 301 1.8 33.9

020 9 47"53.0' 131"47.9' 48"01.5 1 132"23.4 1 15.5 15.3 41.5 15700 21424 378.3 516.2 327 .9 65.3

021 10 48"10.1' 132"55.9' 47°57.6' 132"25.3' 15.5 15.3 41.5 11566 16859 218.6 406.2 344.4 33.6 50.0

022 11 48°01.0' 132°25.5' 47"42.0' 132°01.0 1 15.5 15.6 41.5 6112 13586 147.2 327.3 346.9 1 .6 39.1

023 12 48°03.4' 132°24.4' 48"04.0' 132°59.0 15.8 15.5 41.5 4850 14005 116.8 339.6 352.7 3.7 40.0

024 13 48"19.9' 133"04.8' 48°13.6' 133°26.0' 5.4 15.4 28.8 1607 7316 55.8 254.0 250.5 6.4 29.2

025 14 48°55.5' 134"32.5' 48"55.0' 134"50.0' 15.5 15.6 23.0 2438 5538 106.0 246.7 156.4 15.6 35.4

026 15 48"44.1' 135°15.3' 48°40.0' 134"41.0' 15.2 15.2 38.6 4477 7579 116.0 196.3 324.2 3.8 23.3

027 16 49"01.5' 133"15.6' 48°56.0' 132"56.0' 15.6 15.5 21.1 1406 3423 66.6 162.2 128.7 10.9 26.6

028 18 53°07.0' 136"58.7' 52°57.0' 136"31.0' 15.0 15.3 33.1 10677 13740 322.5 415.1 294.6 36.2 46.6

029 19 53"14.8' 136"24.8' 53"10.0' 136°06.0' 14.8 15.2 22.1 659 2863 29.8 129.6 181.2 3.6 15.8



Table 4 (cont'd)

Pos Itlon Catch
T ( °C) length C.P.U.E. C.P.U.E. 2

Set start Haul start of Flying Total (kg/km net) ( kg/km-h
Set Set Hau I 9i flnet squid catch Fish ng

no. Day* lat. N. Long. w. Lat. N. Long. W. start start (km) (kg) (k9)** Squid Total ** at fort Squ! Total

030 20 52"41.9' 136"38.9' 52°43.1' 136"07.7 14.8 15.1 31.7 18 40 25404 572.2 801.4 298.0 60.9 85.2
031 21/22 52°48.0' 136"33.0' 52°46.6' 135"59.6' 14.9 14.9 38.6 18512 26820 479.6 694 320.4 57 83.7
032 22 52°30.6' 137 "04. I' 52°28.0 ' 136"40.0' .9 14.8 27.6 2840 9177 102.9 332.5 198.7 .3 46.2
033 23 51°55.0' 136"43.0' 51°53.0' 136"25.0' 4.9 14.7 22.1 516 4785 23.3 216.5 196.7 24.3
034 24 51" 59 .5' 135"49.6' 51"58.5' 135"14.4' 15.0 15.1 38.6 3242 8844 84.0 229. 328 • 9.9 26 .9
035 25 52°56.2' 135°16.5' 52°50.0' 134"42.5' .9 15.3 38.6 9185 10137 237.9 262.6 324.2 28.3 31.3
036 26 53°05.8' 134"54.5 53°02.7' 134°20.3' 15.0 15.3 38.6 12195 14050 316.0 364.0 312.6 39.0 44.9
037 27 53°22.5' 134"34.4' 53°20.0' 134"03.7' 5.2 5.2 38.6 5309 7198 137.5 186.5 289.5 .3 24.8 N

I-'

038 29 52°50.8' 134°00.5' 52°54.5' 134°38.6' 14.9 15.0 38.6 3214 4511 83.3 118.7 343.5 9.3 13.
039 30 51°32.1' 133"30.7' 5 °25.7' 133°56.6' 5.0 15.2 27.6 3157 8182 114.4 296.4 173.8 18.1 47.0
040 31 50°40.0' 131°50.5' 50"35.1' 132°04.4 I 16.3 15.8 27.6 1979 4754 71.7 172.2 207.0 9.5 23.0

*According to G.M.T.

**Estlmates only.

***Unlts of km net X hr soak time.
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Table 6. Comparison of squid catch ng efficiencies (kg squid per km gilinet) from exploratory fishing cruises In

the NE Pacific.

Length of
net (km) T (OC) C.U.P.E. l

Fishing

Fish I ng vessel Fishing dates days x Range x Range x ± SO Source

TENYU MARU 1137 Sept., 1979 10* 8.3 7.5-9.0 15.3 14.7-15.9 71 .3±29.5 Bernard 1980)

KOHOKU MARU #18 Sept.-Oct. , 1979 3 13.9 13.8-14.0 15.9 15.3-16.4 112.317.6 Bernard (1980)

TENYU MARU #37 July-Aug., 1980 16 17 .4 10.0-20.0 14.3 14.0-14.6 326 .4;1; 125.0 Bernard ( 1981)

TOM I MARU #88 July-Aug., 1980 17** 18.3 4.6-42.2 328.0±48.8 Bernard ( 1981l

TOM I MARU #88 Aug., 1980 12 18.8 18.2-19.1 15.1 14.5-16.0 166.3;1;73.1 Bernard ( 1981)

TOM I MARU #88 July-Aug., 1983 40 34.4 12.5-43.2 15.1 14.1-16.3 232.3±162.1 This report

SIMSTAR July-Aug., 1983 25 3.9 1.6-4.8 15.2 13.3-15.7 339.4±168.7 Robl nson and N
w

Jamieson in

press)

*Two fishing days, with temperatures of 14.1 and 14.2°C and efficiencies of 0.4 and 4.0 respectively,

excluded from analysis.

**North Pacific (43-47°N Latitude and 176°-133°W Longitude) catches of TOM I MARU NO. 88 en route to eastern

Pacific fishing grounds prior to the 12 fishing days In Canadian waters In August, 1980.



Table 7. TOM I MARU NO. 88: Squid resu ly-August, 1983.

Catch (kg)

Position %Caught Effort (hr)
Set Nail by
no. Day* Lat. N. Long. W. squid Total machine Machine Man

001 16 48°45.8' °28 I 0 0 0 34.9 0 0 0
002 16 48°48.9' 125°17 I' 0 0 0 0 19.6 0 0
003 17 48°58.5' 127 0 17 I .3 6.2 21.5 11.5 66.0 0
004 18 49°36.7' 128°50 , 14.5 .0 6.2 101.2 54.7 44.0 1.
005 19 50°25.0' 130°51 , 14.8 .7 1.5 35.2 31.6 51.0 0
006 20 51°24.3' 129°30. ' 14.6 0 0 0 0 44.0 0
007 21 52°06.0' 130°01 , 14.6 0 0 0 0 8.0 0
008 21 51°41.0' 130°38 , 14.6 45 0 0 0 0 4.5 0 0 N

~

009 22 50°32.0' 133°48 , 14.2 0 4.3 4.3 100 16.5 0
010 23 49°34.0' 133°36 I 14.2 61.6 0 61.6 100 18.0 0
011 24 49°16.3 ' 133°23. I 14.4 .0 0 42.0 100 15.9 0
012 25 49°26.0' 132°51 I 14.6 0 0 0 0 11.2 0 0
013 26 49°05.8' 132°46 I 14.6 50 .0 0 53.0 100 16.3 0 0
014 27 49°03.2' 132°22 I 14.5 50 9.0 0 9.0 100 28.3 0 0
015 28 48°31.0 ' 132°44 , 14.6 50 2.2 0 2.2 100 14.0 0 o. 0
016 29 49°29.0' 133°19 , 14.9 50 35.2 0 35.2 100 24.0 0 1 0
017 30 49°25.0 ' 131°57.0 ' 14.7 50 .0 0 42.0 100 15.0 0 2 0
018 31 49°27.2' 131°27 , 14.8 50 28.6 0 28.6 100 14.4 0 1 0
019 1 48°25.0' 130°54 , 15.4 50 39.6 0 39 .6 100 9.7 0 4 0
020 4 4r57.0' 130°50 I 15.3 50 70.4 0 70.4 100 15.7 0 4 0
021 5 47°25.0' 131°05 , 15.2 50 88.0 0 88.0 100 18.4 0 4 0
022 6 49°18.0' 131°15 , 15.4 50 50.7 0 50.7 100 20.0 0 2. 0
023 7 4r23.0' 131°23 , 15.5 50 15.5 0 15.5 100 11.25 0 1 0
024 8 4r33.0' 131 °Il , 15.5 50 .1 0 75.1 100 7.0 0 10.75 0
025 9 47°48.0' 131°45.0' 15.6 50 20.0 0 20.0 100 11.2 0 1 0
026 10 4r57.0' 132°20 , 15.3 50 83.6 0 83.6 100 19.0 0 4.40 0
027 11 4r42.0' 132°05.0' 15.6 50 35.2 0 35.2 100 15.0 0 2.34 0
028 12 48°04.0' 132 °21.0' 15.6 55 86.0 0 86.0 100 9.9 0 8.68 0
029 13 48°14.0' 13Z059 , 15.3 55 4.0 0 4.0 100 16.0 0 0.25 0



Table 7 (cont' d)

Catch (kg)

Position %Cauaht Effort (hr)
Set ying Nail by
no. Day* Lat. N. Long. squid squid Total machine Machi ne Man

030 14 48"53.0 ' 134"28 I 15 0 46.0 100 16.0 0 0
031 15 48"36.0' 134 "43 , 15.3 .0 0 24.0 100 15.7 0
032 18 52"53.8' 136"37. I 15.3 .0 0 53.0 100 16.0 0 0
033 20 52°39.0' 136°06 , 14.7 .0 0 53.0 100 10.0 0 0
034 21 52°46.0' 135°53 , 14.8 6.0 0 6.0 100 20.0 0 0
035 22 52°25.0' 136 °38 , 14.8 50 7.0 0 17.0 100 14.2 0 a
036 24 51"56.7' 135 °11 , 15.0 .0 0 53.0 100 19.0 0 0
037 25 52°48.1' 134°39 I 15.3 50 .0 0 79.0 100 19.0 0 0 N

Ul

038 26 53°00.3' 134°15. ' 15.1 50 .0 0 11.0 100 15.0 0 0 0
039 27 53"17.1' 133°58 , 15.2 55 .0 0 22.0 100 17.0 0 1.29 0
040 29 52°55.7' 134°42 , 14.9 55 66.0 0 66.0 100 20.1 0 3 0
041 30 51°25.3' 134°27 , 15.1 55 42.0 0 42.0 100 21.2 0 2.00 0
042 31 50°34.0' 132°14.6' 15.7 55 .0 0 17.0 100 18.4 0 0.90 0

*Date occording to G.M ·



26 -

<Il
0)
U
I::
ttl
+-'
(/)

(/)

I::
o.....

(/)

o
Cl..

O'l
I::

'1"""")

O'l

0)
.s:::.
+-'

ttl

4­
00),.....
Cl..ttl
ttl U
~V')

o
+-'

(/)

O'l::::l
..... ttl
u.. .s:::.



1260

IIlkm

1270

6003

1280

o

SEA MOUNT, 100 or 1000 FATHOM LINE

LIMIT OF FISHiNG ZONE

6004

Heck

S;...f__ha_.ul GlllNET SITES

JIGGING SITES

,
'b.~

QUEEN"CHARLOTTE

'~~.. ,.... SOUND

131"133013401350

@ 034-n036

Hodgkins

136"13701380

470

480

490

500

51 0

520

\,,
,

53,0
,

,,
,,,,

,,,,
,

,

oOcg..
, 041~

\ ~111fI
OOQ'

042~ IYQ~
~ 6009 oo5~O\'!lf'

"'" 003 Union
'" 009~016~ 011
',,~~018

"".,004 :--' 010 I;xplorer
OQ~ 0136 ~014

025~30 ,.~ 0,>

~026oQ0~ ..2!£-
. y-e\'Oe(~'2.A ~??5 6019

€,.\G ~6 9 "'.

~
~23 2~,020 .013.·

I
. • O\'f:> Springfield

026 6" Q
027. 025'", 18014
022 02~~

OI~~J~"".. , ,//

" ...////
Cobb "'" ...-

1300 ")~9°

540





? \.'- _ J

g. 2. Photograph of in atable rubber-sphered line hauler.

g. 3. Photograph of crew bringing in the gillnet meshes between
the lead and float lines.
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Fig. 4. Diagram of a squid (after Bernard 1980).





Fig. 5. Photograph of a Hamade MD-3 SES automatic jigging machine.

g. 6, a la squid caught by jig.
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Fig. 7. Position of long term average 15° and 16°C isotherms for
August off British Columbia (after Ketchen 1980).
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Fig. 8. Maps of sea surface isotherms off British Columbia, June-July,
1983.

Fig. 9. Maps of sea surface isotherms off British Columbia, August­
September, 1983.
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APPENDIX I. SQUID GEAR SUPPLIERS

CANADIAN SUPPLIERS AND CONTACTS

Pur
3900 ­

eves
V 3A6

I; loc S

j 199i
some

i :

Fishing
3920 Moncton

n, chmond, B.C.
(604) 277-9661

A lac contact Japanese
manu urers is:

Hokkaido Fisheries Co. Ltd.
215-470 Granville St.
Vancouver, B.C.
V6C IV5 (604) 685-8749

JAPANESE SUPPLIERS AND CONTACTS

Squid Skinning Machine
(TOACO Type TM-38)

Toakoeki Co. Ltd.
Telex: 232-4645

Rubber Ball Line Hauler
Koyo Co. Ltd.
7-3 Tatesh ita
Kamigamishiro
Iwak i On ahama
Fukushima

Automatic Jigging Machines
Towa Denki Seisakusho Co. Ltd.
6-29, Yoshikawa-cho, Hakodate
Hokkaido 040

Iwasi 's High Performance Squid
Splitting Machine

Taiyo Seisakusho Mfg. Co. Ltd.
25-Showa, 3-Chome
Hakodate, Hokkaido

Lead Line Hauler
Izui Iron Works Co. Ltd.
Suisan-kikai Bldg.
4-5 Muromachi, Chuoku
Tokyo

Jigging Lures and Sundry Accessories
Taito Seiko Co. Ltd.
Imaaso Bldg., No. 1-21, I-chorne
Higash shimbashi, Minato-ku
Tokyo 105
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APPENDIX II. JAPANESE SQUID LURES USED

All lures were manufactured by Taito Seiko Co. Ltd., and had
2 1. .0 em ikes one This firm will supply a catalogue
in English.

ine lures: mm (or een)
120 mm 'SM' type (clear)

Hand lures: 120 mm
200 mm
270 mm
300 mm

Weighted bamboo shaft
'HEM 3' type with luminous panel
'H4' type squared and flattened
'HM-2' type hexogonal

Last three lures either stainless steel or chrome plated.


