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Studies on the Several Raw Fish Baits in Tuna-long-line
Fishing-II.
Some results of comparative fish bait experiments using for

baits frozen saury, round scad and mackerel
for hooking tuna, marlin and sword fish.

Takehiko Ima1 and Osamu SHIRAKAWA*

Abstract

Following the results reported in the lst paper, the same experiments were carried out
during the term from 23rd of May to 14th of June 1971, mostly on the Coral Sea on board
the fishing training-ship “Kagoshima Maru”.

The results obtained are as follows:

1. In case of the tuna-fishing, the hooking rate of round scad showed the highest rate
of 5.38%: those of saury and mackerel being 4.76 % and 3.04 % respectively.

In case of marlin and sword fish, the hooking rate of mackerel sowed a comparatively
high rate of 0.65 %, those of round scad and saury being 0.32 % and 0.11 %, respectively.

2. Concering the average hooking rate in the total covering the two sorts of fish, tuna
and marlin; round scad showed the highest rate of 5.70 %, which was superior to that of
4.86 % showed by saury.

3. As to the dropping rate of the bait, saury showed the highest rate of 68.9%; one
of the dropping-causes was ascertained to by due to the fact that the bait was hooked
un-melted.

4. These hooking rates are assumed to be influenced by some differences in the mo-
tions, in the flowing water, of these three kinds of baits, saury, round scad and mackerel.

5. In short, the possibility of using the frozen round scad for a bait of tuna-long-line
was ascertained in these experiments.
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Fig. 2. Histogram of used 3 species baits by random sampling.
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Table 1. Component of a baskets of long line gear.

Item s Number
Name Material Diameter Lehgth used for Remark
of parts (mm) (m) 1 basket

Main Line |Mansen # 643 6.35 57.28+1.78 6 Used 125 baskets

” Kuremona 20S, 68X3X3 6.30 49.2742.61 6 Used 41 baskets

” Kuremona 20S, 68X 3X3 6.40 | 45.94+2.10 6 {g§i§°‘m
Branch Line | Mansen %8 4.8 13.20+0.10 5

” Tetoron 5.2 12.20+1.11 5
Sekiyama Served steel wire rope 3t<2§&M) 3.2 5.8040.05 5
Kanayama | Steel wire rope #28,3X3(M) 1.6 2.70+0.03 5
Hook Steel 5.4 0.125 5
Float Line | Kuremona 20S, 65X3X3 6.2 19.70+2.0 1
Float Plastic or Glass 300 1

. Oscilograph
. Strain meter ’
Strain
guage
', .
I"
«Flow
Bait
Window

Circular tank

Fig. 3. Out line of experimental set of bait motion in flow.
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Table 2. Hooking rate of each fishing experiments grouped tuna,

marlin and sword fish, when used the 3 species bait. unit: %
Group of Station No. | 9 | 10 | 11 | 12 | 18 | 14 | 15 | 16 | 17 |y0 ol of | Average
caught fish|g . ~\Date | 93 | 54 | 95 | 26 | 27 | 28 | 80 | 31 | 14 | Hsed caught | hooking
gf bait May|May|May|May|May|May|May|May |June ate
Saury 5.44] 6.24f 2.00| 5.80| 3.00| 4.40| 7.20| 5.20| 8.00| 4750 226 4.76
Round scad | 7.62| 4.76| 8.20| 7.60| 5.60| 3.92| 6.80| 6.40| 3.20{ 2175 117 5.38
Tuna Mackerel 6.98| 4.28| 1.20] 4.80| 0.40| 1.63| 4.00| 3.60| 1.20, 2170 66 3.04
Mean 6.19| 5.55| 2.10 6.00/ 3.00| 8.50| 6.30] 5.10| 2.60] 9095 409 4.50
Saury 0.00{ 0.16| 0.20| 0.20/ 0.00| 0.20{ 0.00{ 0.00| 0.20, 4750 5 0.11
Marlin and| Round scad | 0.00] 0.00| 0.00| 1.20| 0.40| 0.39 0.40| 0.40| 0.00| 2175 7 | 0.82
sword fish | Mackerel 0.00| 1.43| 0.00| 0.40| 0.40| 0.41| 0.80 1.20| 1.20] 2170 14 0.65
Mean 0.00| 0.42 0.10[ 0.50| 0.20| 0.30| 0.30/ 0.40| 0.40| 9095 26 0.29
Saury 5.44( 6.40| 2.20| 6.00] 3.00| 4.60| 7.20| 5.20| 3.20| 4750 231 4.86
Smg’lz? of| Round scad | 7.62| 4.76) 3.20| 8.80| 6.00] 3.92| 7.20| 6.80 3.20 2175 124 5.70
marlin ’and Mackerel 6.98| 5.71] 1.20] 5.20[ 0.80| 2.04| 4.80| 4.80| 2.40, 2170 80 3.68
sword fish
Mean 6.19| 5.93 2.20| 6.50| 3.20| 3.80| 6.60| 5.50[ 3.00 9095 435 4.78

Table 3. Value of variance ratio of grouped caught fish.

Group of caught fish Value of F
Tuna 3.99%
Marlin and sword fish 4.62%
Summary of tuna, marlin and sword fish 2.18
Eatable other fish 0.94
Shark 1.47

* Significant at 95 % confidence limit
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Table 4. Dropping rate of each fishing

Table 3 IRIEY v~ =L F=

WO ROZEDIFRETEH 2R

experiments which grouped

25 baskets, when used 3 species bait. unit: %

\ Station Mean
e pecios Tl 9 | 10 | 11 | 12 | 18 | 14 | 15 | 16 | 17 | dropp-
of bait \ R ing rate

1 Saury 50.00 | 26.15 | 43.33 | 55.00 | 88.33 | 66.67 | 50.00 | 70.00 | 60.00 | 56.61
) Round scad | 64.00 | 0.00 | 37.14 | 11.43 | 80.00 | 17.14 | 40.00 | 68.57 | 48.57 | 40.76
25 Mackerel 8.00 | 45.00 | 13.33 | 20.00 | 40.00 | 3.33 | 14.29 | 16.67 | 23.33 | 20.44
o6 Saury 58.46 | 38.33 | 27.69 | 56.92 | 89.23 | 72.31 | 47.69 | 61.54 | 75.38 | 58.62
) Round scad | 55.00 | 45.00 | 20.00 | 50.00 | 90.00 | 33.33 | 40:00 | 33.33 | 40.00 | 45.18
50 Mackerel 15.00 | 28.00 | 10.00 | 16.67 | 33.33 | 13.33 | 10.00 | 20.00 | 13.33 | 17.74
51 Saury 68.33 | 38.33 | 41.67 | 46.67 | 80.00 | 80.00 | 48.33 | 58.33 | 80.00 | 60.18
2 Round scad | 75.00 | 28.00 | 20.00 | 40.00 | 76.67 | 42.86 | 37.14 | 43.33 | 73.33 | 48.48 .
7 Mackerel 16.00 | 40.00 | 20.00 | 13.33 | 25.71 | 13.33 | 6.67 | 34.29 | 25.71 | 21.67
76 Saury 69.23 | 44.62 | 35.38 | 73.85 | 69.23 | 69.23 | 53.85 | 61.54 | 91.67 | 63.18
) Round scad | 80.00 | 30.00 | 43.33 | 80.00 | 66.67 | 56.66 | 63.33 | 46.67 | 86.67 | 55.93
100 Mackerel 25.00 | 35.00 | 16.67 | 25.71 | 13.33 | 20.00 | 40.00 | 16.67 | 30.00 | 24.71
101 Saury 80.00 | 50.00 | 40.00 | 80.00 | 80.00 | 73.33 | 68.33 | 75.00 | 85.00 | 70.18
2 Round scad | 45.00 | 80.00 | 22.86 | 68.57 | 51.43 | 43.33 | 70.00 | 57.14 | 74.29 | 51.40
125 Mackerel 25.00 | 30.00 | 6.66 | 20.00 | 46.67 | 20.00 | 25.71 | 23.33 | 23.33 | 24.52
1% Saury 67.69 | 67.69 | 66.15 | 75.38 | 69.23 | 75.38 | 60.00 | 64.62 | 81.54 | 69.74
) Round scad | 55.00 | 35.00 | 33.33 | 76.67 | 80.00 | 3.33 | 63.33 | 66.67 | 83.33 | 55.18
150 Mackerel 45.00 | 20.00 | 3.33 | 46.67 | 36.67 | 43.33 | 36.67 | 33.33 | 33.33 | 33.15
- Saury 78.33 | 71.67 | 71.67 | 80.00 | 80.00 | 60.00 | 75.00 | 68.33 | 86.15 | 74.57
) Round scad | 64.00 | 60.00 | 50.00 | 83.33 | 73.33 | 28.57 | 45.71 | 60.00 | 90.00 | 61.66
175 Mackerel 50.00 | 35.00 | 31.43 | 48.57 | 48.57 | 60.00 | 26.67 | 40.00 | 40.00 | 42.25
176 Saury 90.77 | 78.85 | 89.23 | 92.31 | 95.38 | 90.77 | 84.62 | 87.69 | 96.92 | 89.06
) Round scad | 40.00 | 80.00 | 63.33 | 76.67 | 83.33 | 53.33 | 76.67 | 80.00 | 83.33 | 70.74
200 Mackerel 65.00 | 25.00 | 63.83 | 73.33 | 60.00 | 70.00 | 46.67 | 53.33 | 60.00 | 57.41
001 Saury 83.33]83.38| —| —| —| —| —=| —| —| 8333
) Round scad | 80.00 |80.00| —| —| —| —=| —| —| —1| 80.00
225 Mackerel 48.00 5200 —| —| —| —| —=| —=| —] 50.00
096 Saury 80.00|93.85] —| —| —| —=| —=| —=| —| e6.93
R} Round scad | 70.00 |80.00| —| —| —| —| —| —=| —] 75.00
250 Mackerel 75.00 | 55.00| —| —| —| —| —| —| —| 62.50
Meéan | Saury 72.64 | 58.88 | 52.00 | 70.20 | 81.40 | 73.60 | 61.00 | 68.40 | 82.20 | 68.92
‘L‘;’i‘ng Round scad | 58.10 | 40.00 | 36.00 | 59.20 | 74.80 | 34.51 | 54.00 | 86.09 | 72.40 | 51.68
rate Mackerel 36.28 | 36.67 | 20.80 | 33.20 | 38.00 | 30.20 | 25.60 | 30.00 | 81.20 | 81.83
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Table 5. Comparative dropping experiment of the hooked baits
with frozen saury and melted one.

Frozen saury Melted saury
] | -

ggﬂ -%’% 'E'ﬁ %’@ E é | Reason of '§§0 '%:E. %ﬁ '3'.,'?? E :‘l‘ 2| Reason of
=8 |m8 | M| AS |EBFE : 8 A3 | A2 | AT [ESTS .

2 a B (3 9% dropping a g (3 a® dropping
Cem) | Com) [¢em) | (@) A °© Cem) | Cem) | Cem) | Cg) A °©
24,4 3.0 2.2| 72 5 splited head 24.0| 3.3| 2.0| 68 77 snapped neck
24.4| 38.1| 2.0| 69 9 ” 25.6| 3.5 2.2| 73 48 splited head
24.5| 8.3| 1.9| 68 7 ” 25.8| 8.5 2.4| 90 42 ”
24.8| 38.3| 2.0| 77 30 ” 24.8) 33| 2.1| 78 47 ”
23.5| 2.8| 1.8| 52 9 ” 24.4| 82| 22| 71 58 ”
24.4| 3.0 1.7] 61 27 ” 24.4) 321 21| 71 100 snapped neck
26.0| 3.0 2.0| 80 33 ” 24.4| 3.4 23| 79 56 splited head
25,81 3.3| 2.0| 72 30 ” 25.0] 85| 2.3| 8 357 snapped body
24.9| 3.4| 2.0| 74 50 ” 26.2| 87| 2.3| 93 76 not collected
26.2 | 3.3| 2.3| 78 66 snapped body | 25.4 | 3.5| 2.4| 98 |- 59 splited head
24.2 | 8.2 1.6 | 74 12 splited head 27.8| 3.6 2.5|110 55 ”
25.4 | 8.2| 1.4 72 143 not collected | 25.0 3.4 2.2| 8 61 ”
26.0| 3.4| 1.4| 78 82 snapped neck | 26.6 | 3.4 | 2.3 | 84 87 snapped neck
26.4| 8.2| 1.4 82 84 splited head 25.8| 38.5| 2.2 80 54 splited head
25.0( 3.4| 1.8| 4 53 ” 25.0| 3.4 2.1/ 83 307 snapped body
25.6 | 3.6 | 1.6 | 74 94 ” 25.4| 3.3| 2.0/ 80 73 splited head
23.2| 2.6 | 1.2| 50 26 ” 26.8| 3.5| 2.3 88 425 snapped body
24.6 | 3.2 | 1.6 | 68 26 snapped neck | 24.6 | 3.2 | 2.1| 74 172 ”
25.6 | 3.2| 1.6| 64 39 splited head 24.8| 3.0 1.4 70 113 snapped neck
26.0 3.6 2.0/100 49 ” 23.6| 3.0 1.4} 68 244 ”
25.05 3.23| 1.78 71.95 43.7 25.27| 3.37| 2.14] 81.45 125.6
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Table 6. Measurment of baits which used the experiment of motion in flow.
.~  ltem Fork length | Body depth | Body breadth | Body weight
Species o Body number g ody dep ody brea ody weig

of bait Cem) (cm) Cem) €D)
1 23.8 2.6 1.6 42
2 25.4 3.1 2.0 62
3 25.2 3.1 1.8 63
Saury 4 26.5 3.5 2.0 78
5% 26.5 3.1 1.9 75
mean 25.48 3.08 1.86 64.0
6 22.4 3.6 2.8 100
7 23.0 4.0 3.0 112
8 21.6 3.0 3.8 110
Round scad 9 21.4 3.8 3.0 100
10% 22.0 3.8 8.2 110
mean 22.08 3.64 3.16 106. 4
11 25.3 5.0 3.6 188
12 22.0 3.8 2.6 102
13 27.5 6.0 4.0 280
Mackerel 14 23.6 4.2 3.0 126
15% 21.6 4.0 2.6 100
mean 24.00 4.60 3.16 159.2

* bait hooked reversely
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Fig. 4. Relation of flow speed and oscillation of each bait

in flow, which counted from the record of electro-
magnetic oscillograph.

o—o Saury e—e Round scad a—a Mackerel

Saury WM'#MWW

e \/\/\/W\/\/\/\/\/
scad

Mackerel

0 1 2 3 4 5 6 7 8 9 10 sec

Fig. 5. Example of oscillograph record in ten second.

RIS FRCE N THLIBESRE IR T B8, RROBEIFABERL B,

<7 e RO X O R IINERSRD F RELFTR -1 RTIE, FOERFETHY,
<7 e A XA TR BISERICENRED bR WERY B, ERIINERIL < -
BFTRLr 72RECRACESERBEIEL, Y F AW BENELEN-TDIEL, &
CEFPTREY FAEACEREN BLE EHRY BRI DI L b D L%
2bhs. ELZREWTH>Te~r v FITOWT, 25880 HIINERYRH 2 2 Table 7,
Fig. 6 WRTHEY L7022 ZHICL 3 L&Y 3 ~SHRORE%K S $UBRIT 150 8 F Ciiams



A Al e AEEREORRERICET AHE—I 59
Table 7. Hooking rate of each fishing experiments which grouped 25 baskets,
when used 3 species bait. unit: %
~- Station
~. Mean
Grouped | pecios "M 8 | 10 | 11 | 12 | 18 | 14 | 15 | 16 | 17 |hooking
of bait \ rate
. Saury 3.33| 1.54| 3.33| 0.00| 0.00| 6.67| 0.00| 0.00| 3.83| 2.02
! Round scad 4.00| 0.00| 0.00| 0.00| 0.00| 0.00| 6.67| 2.86| 0.00 | 1.50
2 Mackerel 12.00 | 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 1.33
% Saury 1.54 | 0.08| 0.00| 462 1.5¢| 4.62| 4.62| 1.54| 1.54| 2.22
) Round scad 0.00 | 5.00| 0.00| 0.00| 3.33| 6.07| 6.67| 6.67| 0.00| 3.15
%0 Mackerel 0.00| 8.00| 0.00| 3.33| 0.00| 0.00| 3.83| 3.33| 0.00| 2.00
51 Saury 1.67] 1.67] 0.00| 5.00| 1.67] 3.33| 1.67| 5.00| 5.00| 2.78
! Round scad 6.67 | 4.00| 0.00| 8.57|10.00| 5.71| 2.86| 0.00 | 6.67 | 4.94
7 Mackerel 4.00 | 10.00 | 5.71| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 2.19
7 Saury s62| 3.08| 1.5¢| 7.69| 1.54| 7.09|10.77 | 4.62| 1.67| 4.80
) Round scad 5.00| 5.00| 3.33| 4.00| 3.33| 6.67|13.33| 8.33| 0.00| 4.89
100 Mackerel 30.00 | 0.00| 0.00| 5.71| 0.00| 3.33| 0.00| 3.33| 8.33| 5.08
101 Saury 6.67 | 11.67 | 1.67| 5.00| 5.00| 5.00]|10.00|11.67| 3.83| 6.67
) Round scad | 10.00 | 10.00 | 5.71 | 11.43 | 14.29 | 3.33 | 3.33| 5.71| 5.71| 7.72
125 Mackerel 0.00| 0.00| 0.00| 6.67| 3.33| 2.86|11.43|10.00| 0.00 | 3.81
1% Saury 10.77 | 10.77| 6.15| 9.23| 7.69| 4.62|15.38|12.31| 3.08 | 8.89
) Round scad | 10.00 | 5.00 | 6.67 | 13.33| 0.00| 6.07 | 13.33 | 16.67 | 3.33| 8.34
150 Mackerel 5.00| 0.00| 3.33| 6.67| 0.00| 3.33| 6.67| 3.33| 3.33| 3.52
151 Saury 7.69 | 11.67| 3.33|10.00| 5.00| 1.67| 6.67| 5.00| 4.62| 6.18
) Round scad | 12.00 | 4.00| 6.67|10.00 | 10.00 | 0.00 | 0.00 | 18.83 | 0.00 | 6.22
175 Mackerel 0.00 | 10.00 | 0.00| 8.57| 0.00| 3.33| 6.67| 571 | 2.86| 4.13
176 Saury 3.08|12.81] 0.00| 4.62| 1.5¢| 1.54| 7.69| 4.62| 1.54| 4.10
) Round scad 5.00 | 10.00 | 3.33|13.33| 3.33| 0.00|10.00 | 3.33|10.00 | 6.48
200 Mackerel 10.00 | 5.00| 0.00| 6.67| 0.00| 0.00| 3.33| 8.33| 0.00| 3.15
201 Saury 8.33 | 5.00 — —_ — — — — — 6.67
) Round scad |10.00| 5.00| — | — | — | — | — | — | — | 750
225 Mackerel 40| 50| —| —| —| —=| = | =] — | 450
096 Saury 615] 462] — | —| = | =] = = — | 5.3
Ié Round scad 5.00 | 0.00 —_ — — — — — — 2.50
250 Mackerel 50100 —| —| = —| = | = | = | 750
Mean | Saury 5.39] 6.23| 2.00| 577 3.00] 4.39| 7.10| 5.60| 8.01| 4.72
hooking | Round scad 6.77| 4.80| 8.21| 7.58| 5.53| 3.48| 7.02| 6.49| 8.21| 5.34
rate Mackerel 7.00 | 4.80| 1.18| 4.70| 0.42| 1.61| 3.93| 8.63| 1.11| 3.16
2h% FRLE, EThISEmEilseiails 5 L AR Lic. SRR E TOSBROBNL
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Fig. 6. Relation of hooking rate and grouped 25 baskets, which denoted immersed hours of bait.
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Fig. 7. Relation of dropping rate of bait and grouped 25 basket.
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