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Abstract

In order to learn about the distribution of common squids in the waters around the
Yamato-Tai Bank in relation to their biological characters and the environmental conditions
in the area, quantitative samplings and biological measurements of the catch were conducted.
This study was operated by R/V Hakuho-Maru (Ocean Research Institute, University of
Tokyo) in the summer seasons of 1971 and 1976. The method and the results obtained are
enumerated as follows:

1. Sampling gear was made by imitating a commercially used fishing tackle with two
lines and 80 hooks. Quantitative samplings using two gears (the sampling period of 60~80
minutes) were practiced 23 times after it got completely dark. In the bank area, the catches
per 100 raisings of two lines were 27.7 squids (1971) and 8.6 squids (1976) on the average
value.

2. The mantle length of common squid ranged from 16~31lcm (mainly 19~24 cm).
There was a clear trend that female was larger than male. The major part of the sampling
stations were characterized by low maturity of female compared with male.

3. A similarity was noticed among adjacent sampling stations in both size and maturity.
Four characteristic groups in 1971 and two groups in 1976 were recognized around the Yamato-
Tai. The distribution of these groups corresponded to the arrangement of the water masses
near the bank.

4. Many squids had stomach weight of less than 5g. In 1976, the clear differences of
the stomach weight and the food items were observed between two water masses. In the
cold water area, common squids fed actively on Crustaceans (Parathemisto japonica, Euphausia
pacifica and Thysanoessa longipes etc.). In the warm water area, the proportion of the
squids with empty stomach reached to 60 %, and main food items consisted of Pisces, Crus-
taceans and Cephalopoda.
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Fig. 1. Sampling gear and hook.
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Table 1. Data for the sampling operations and the catch in Cruise KH-71-4.

Catch per
Op. Date . Depth Total No. of No. gears
name Stn. 1971 Time (m) catch Taisings rails(i)r?gs used
Catch by the sampling gear (standard procedure)
J-1 4% 8/20 21:45—22:45 30 or 60 4 78 5.1 2
J-2 13 23 20:00—21:00 " 19 94 20.2 ”
J-3 12 27 21:30—22:30 ” 46 113 40.7 ”
J-4 17 28 20:15—21:15 ” 34 124 27.4 ”
J-5 16 9/ 2 20:00—21:00 ” 16 106 15.1 ”
J-6 21 3 20:00—21:00 ” 35 104 33.7 ”
Total 154 619 24.9
Total excluding J-1 150 541 27.7
Catch by the sampling gear (special operation)
JS-1 13A 8/23 03:35—04:15 30 or 60 139 18 772.2 1
= 13:00—13:40
Js-2 11 27 14:20—14:33 125 58 18 322.2 1
_ 02:15—02:25 125 4 ? — 2
IS 16A /3 les 03155 30 on 60 11 9 115 2
Total 208+ 4 132+a  (157.6)
Catch by the hand-line angling Effort™  Catch per.
(hour) hour -
JH-1 14 8/22 18:00—21:00 6 ? —
JH-2 13B 26 . 02:00—05:00 43 3.0 14.3
JH-3 13C 28 04:15 2 ? —
JHf4 15 ” 13:00—13:20 1 0.3 3.0
JH-5 16B ° 9/ 3 . 03:45—04:45 1 - 1.0 1.0
JH-6 16B " 01:40—03:30 1 ? -
JH-7 24% 5  01:40—03:00 49 3. gwH* 15.1
Total 949 7.6+a  (12.4)

* In ‘west of the Tsugarn Strait
** One person X one line
*** Three persons engaged
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Table 2. Data for the sampling operations and the catch in Cruise KH-76-3.

Catch per

Op. Data . Depth Total No. of No. gears
name Stn. 1976 Time (m) catch raisings rails(gggs used
Catch by the sampling gear (standard procedure)
J-1 3 7/15 19:47—21:07 30 or 60 5 101 5.0 2
J-2 F-1 16 20:00—21:20 ” 16 102 15.7 ”
J-3 20 17 21:47—23:07 ” 8 124 6.5 ”
J-4 26* 19 20:12—21:32 14 0 115 0.0 ”
J-5 7 20 20:00—21:20 ” 11 125 8.8 ”
J-6 I-1 21 20:00—21:20 ” 28 124 22.6 ”
J-7 I-1 22 21:00—22:20 4 41 137 29.9 ”
]-8 I-2 23 20:00—21:20 ” 9 183 4.9 3
J-9 21 29 21:00—22:20 4 13 116 11.2 2
J-10 18 30 21:05—22:25 4 1 114 0.9 ”
J-11 12 31 20:05—21:25 ” 18 125 14.4 ”
J-12 7 8/ 1 21:00—22:20 ” 3 122 2.5 ”
J-13 5 2 02:15—03:35 4 0 105 0.0 ”
J-14 I-3 2 21:08—22:28 ” 4 110 3.6 ”
J-15 I-4 3 21:03—22:50 ” 2 113 1.8 7
J-16 I-4 4 21:00—22:20 4 2 117 1.7 ”
J-17 I-4 - 5 00:30—01:10 4 1 57 1.8 ”
Total 162 1990 8.1
Total excluding J-4 162 1875 8.6
Catch by the hand-line angling Effort™  Catch per
(hour) hour
JH-1 14 7/18 20:30—22:00 6 1.5 4.0
JH-2 18 30 23:00—24:00 2 1.0 2.0
JH-3 14 8/ 1 00:00—04:00 7 4.0 1.8
JH-4 5 2 03:00—04:00 "2 1.0 2.0
JH-5 1-4 3-4 23:00—24:00 01:30—03:30 5 3.0 1.7
- JH-6 I-4 5 22:00—24:00 2 2.0 1.0
JH-7 24 6 02:00—03:00 3 1.0 3.0
Total - 27 13.5 2.0

* In Toyama Bay
** One person X one line



Table 3. Catch per unit effort (100 raisings of lines) by depth levels in Cruise KH-71-4.

ARHEBDO AN 2 4 1 DA Fik & CHR

Operation name J-2 J-3 J-4 J-5 J-6 JS-1 JS-3
60 m level
No. raisings 35 42 41 37 40 7 36
Catch 17 19 18 10 27 83 5
Catch per 100 raisings  48.6 45. 2 43.9 27.0 67.5 1,185.7 13.9
30 m level
No. raisings 59 71 83 69 64 11 60
Catch 2 27 16 6 8 56 6
Catch per 100 raisings 3.4 38.0 19.3 8.7 12.5 509. 1 10.0
Difference 45,2 7.2 24.6 18.3 55.0 676.6 3.9
Table 4. Catch per unit effort (100 raisings of lines) by depth levels in Cruise KH-76-3.
Operation name J-2 J-5 -6 J-7 J-9 J-11
60 m level
No. raisings 41 48 47 55 44 49
Catch 9 2 6 22 7 11
Catch per 100 raisings 22.0 4.2 12.8 40.0 15.9 22.4
30m level
No. raisings 61 77 77 82 72 76
Catch 7 9 22 19 6 7
Catch per 100 raisings 11.5 11.7 28.6 23.2 8.3 9.2
Difference 10.5 — — 16.8 7.6 13.2
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Fig. 3. Mantle length compositions by sex and maturity for adjacent
sampling stations in Cruise KH-71-4.
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Table 5. Relationship between the five groups and the water masses in Cruise KH-71-4.
These groups are characterized by size and maturity of the common squid.

Character of group

number indicates the groups in Table 5.
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BB BEECTH D, 1968~694F T B A OMELT
WEEPITEERIC ERNAS DTN B (EFHE, 1972),
FEROBLATERABONHRERO BT — 2 %
LT, =7 ntBELTHWBEAREN, BER
ROBESHEOMCT S DKE, ARCHEEDI /1
FEECEEH LeRELHEI R LT BN,

Group Stn. Water masses
Female Male
11
13 Large size Medium~Large size
I 13A Cold Immature (mostly) Immature (a majority)
13B Low copulation ratio
14
I 12 Warm Small size Small size
17 High maturity ratio High maturity ratio
I 16 Warm Medium~ Small size Medium~ Small size
16A High maturity ratio High maturity ratio
Large size Large size
v 21 Cold Immature (mostly) Mature (all)
High copulation ratio
Medium~Large size
v o Cold (Mature individual) Small size
(Tsugaru Strait) Mature (the half) Immature (a majority)
Copulation ratio 50 %
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Table 6. Frequency of stomach weight with
its contents by Cruise.

. No. squids
Weight (g) KH-71-4  KH-76-3
0 — 0.9 46 1
1.0— 1.9 113 55%
2.0— 2.9 74 37
3.0— 39 42 25
4.0— 4.9 20 17%
5.0— 5.9 9 19%F*
6.0~ 6.9 8 g*
7.0~ 7.9 7 6*
8.0— 8.9 3 G**
9.0— 9.9 1 4
10.0—10.9 1 2
11.0—11.9 0 2
12.0—12.9 0 gk
14.0—14.9 2 0
15.0—15.9 0 1
17.0—17.9 0 1
18.0—18.9 1 0
21.0—21.9 1 0
24.0—24.9 0 1
26.0—26. 9 1 0
32.0—32.9 1 0
36.0—36.9 3 0
Total 333 188

* Contain one individual with burst stomach
** Contain two individuals with burst stomach
three individuals with burst stomach

*#** Contain

K, 1966), KH-76-3 DBRAMOFEHEER 1. 41 g
T, BB KIZTIE 2.35g, BRAKKTIR 0.89g
THOVFEONRERRA DN, ZEBR (WY 0.1g
DTOREKDET) KW THEY, 37.2%, Gk
14.7 %, WK% 60.2 % CHlKIRE T ZERRSL vk,
BEAAMEED B AR 22.1g T, 19764E8 A3 H KK
St. 1y TIREINKEE 575g (2) O EETH - iz,
KH-76-3 DHRECHT 5 BENAYEE 0 EH AR EY
0.69% T, BAKBROA HRBAIRDOK IHZETH - o
KH-76-3 @ 118 {Rfic D\ T B WAYHE R (AR ).
ZRbje (Table 7)o AMWRE ORI EL LTl
Bow ALT ¥+ 3 /) 3 Parathemisto japowica, #
FTIHDY /) FVAFT 1 Euphausia pacifica, ¥
LY ) FFHAFT I Thysanoessa longipes T,
FROEBRPCEERBY T T 7 P ThoTe, 30
HEOBHNDIREL D1 I ORERBR DI - T A
TELOEEFRE B2, BB CREREEO E»2EHE
HBEL, BAARTRASE FEEoFT, EliconT
SR TA X R ERARD bz, AREDTER
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ARG 5 DOREEAHTHEVOERERE B
N, BEEEYRIALTFFII/IEHZIFAT
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HIm A, Ant 4 70BRFYERIC L SHIEL T
el nd, DL S EEHDONFL, ANV 4 HED
HEE, LW TRASERCEE2®REE R LT

Table 7. Stomach contents of the common squid in Cruise KH-76-8.

Volumetric percentages of food items

Stn. No. squids
exam. Crustaceans Squids Fishes Unident. subst.

I-1 60 62.6 12.9 © 6.6 17.9
I-3 3 60. 0 6.7 33.3 0.0
3 6 66.7 13.3 3.3 16.7
7 12 59.2 24.2 8.3 8.3
Cold water 81 62.1 14.3 12.9 10.7
I-2 4 30.0 20.0 25.0 25.0
I-4 3 0.0 0.0 100.0 0.0
12 9 29.5 11.1 41.7 17.7
14 3 33.3 6.7 60.0 0.0
20 5 20.0 0.0 0.0 80.0
21 6 0.0 50.0 0.0 50.0
24 1 0.0 100.0 0.0 0.0
Warm water 37 26.6 23.5 28.3 21.6
Total 118 38.4 20.4 23.2 18.0
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