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Experimental Tuna Longline Fishing with
Inedible Artificial Lure— I

Tooru Nisur*

Abstract

22 comparative examinations on hook ratio of tuna long line with an artificial lure of vinyl
chloride shaped like squid were carried out in the eastern part of the Indian Ocean during the
terms from 17th to 28th of May and from 16th to 25th of June in 1979, on board the ‘“Kagoshima-
Maru” (G. T. 1038 Tons), fishing training-ship of the Faculty of Fisheries, Kagoshima Uni-
versity.

The following results were obtained.

1) Three kinds of lure were used. The hook ratio for K-30B was 0.52%, and those for K-100B
and M-30B were both 0.48%,. The hook ratio variance of three lures were tested statistically,
and there was no significant difference at the 59, significant level.

2) Each hook ratio of lure putting together three attaching methods was K-30B: 0.55%,, K-
100B: 0.52%,, M-30B: 0.529%,, showing no significant difference at the 59, significance level.

In comparing the hook ratios in two experimental periods (the first period and the second
period), in case of K-30B (with transparent abdomen), the hook ratio of the former was 0.6%,
that of the latter was 0.5%. In case of K-100B (with pink abdomen), the hook ratio of the
former was 0.82%,, that of the latter was 0.2%. In case of M-30B (with white abdomen), the
hook ratio of the former was 0.919%,, that of the latter was 0.19%,.

3) The hook ratio of artificial lure with saury was equal to or better than that of artificial lure.
The hook ratio of the latter was only 609, of that of the former, but the difference was not
statistically significant.

4) The total hook ratio of the artificial lure included three attaching methods was 0.539%,
which was only one fifth of that of saury 2.73%,. The percentage of hook ratio of the artificial
lure to saury bait was 23.359%, in the first period of the investigation and became 14.279%, in the
second period.

5) The hook ratio of the section in which 20-60 lure baskets were set consecutively was 0.63%,,
and that of the section of 20-60 saury baskets contiguous to the lure baskets was 1.38%,. This
reveals that the hook ratio of the former is superior even when the lure baskets were set con-
secutively.

6) Very few sharks and fishes of no commercial value were captured with the artificial lure.

* BREBAKFEKESTHEDEM » T UEHh (Training-ship “Kagoshima Maru” Faculty of Flsherles,
Kagoshima University)
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Fig. 1. Chart showing the stations of fishing experiments.
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Figures, operation number and

observation station. Circles: oceanographic observation station.

Table 1. Construction of a basket of long line used in the experimental fishing with

artificial lure.

Name of part Material Length Number
Main line Man-sen ($643, 6.35 mm Dia.) 51 m 6
Branch line Man-sen (#8, 4.8 mm Dia.) 12.3 m 5
Sekiyama Served steel wire rope 59 m 5

(#28 3x 3 (M), 3.2 mm Dia.)
Tsurimoto Steel wire rope ($28 3 x 3 (M)) 2.5m 5
Hook Steel (5.0 mm Dia.) 6.5 cm 5
Float line Kuremona (20S, 6.2 mm Dia.) 20 m 1
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Table 2. Three kinds of artificial lure used in the experiment
Type Material Color Length  Breadth Weight Form
K-30B o il = Traosparent g6 .0 35em 40g  Squid
K-100B 10 do Dk do do do do
M-30B 10 do ~ Vhite do do do do

OPERATION NO.

" 20 40 60 80 100 20 140 |60 180 200
With saur With a fish-luring MBER OF BASKETS
Lure only eyt to three drug ury used as control
K-30B \ N
K‘IOOB U /. Saury
m308 H B =|

O

Fig. 2. The arrangement of the bait.

it m e e

Fig. 3. The inedible artificial lure used (left) showing saury and alluring drug inside
(middle) and hook and lead weight inside (right)
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Fig. 4. Depths of hooks measured with Depth Meter.
Open circles show mean depth.
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Table 3. Number of hooks used, number of fish caught with lure and saury bait, and hook ratios.

N No. of K-30B K-100B
Ope. Date o‘;‘. fish caught with with
No. | (In 1979) and hook lure with . lure with .
hooks ratio (%) hooks only saury lz::lngg hooks only saury l::;ngg
1 May 17 997 | 6 (0.60) 100 |1 (1.0)
2 18 997 | 12 (1.20)
3 19 997 | 7 (0.70) | 100 100
4 20 997 | 24 (2.41) | 100 100
5 21 997 | 22 (2.21) | 100 100 |2 (2.0)
6 22 997 | 31 (3.11) | 100 100 |1 (1.0)
7 23 997 | 46 (4.61) | 100 |3 (3.0) 100 |2 (2.0)
8 24 997 | 25 (2.51) |504-50 1(2.0) 50450 2 (4.0)
9 25 997 | 34 (3.41) |504-50 1 (2.0) 50450 1(2.0)
10 26 997 | 14 (1.40) |504-50( 1 (2.0) 50450
11 27 997 | 23 (2.31) |504-50 50450
12 28 997 | 31 (3.11) |50+4-50 504-50
13 | Jun. 16 999 | 2 (0.20) |50+4-50 50450
14 17 997 | 28 (2.81) |504-50 50450
15 18 998 | 30 (3.01) |504-50 50450
16 19 998 | 22 (2.20) |504-50 1 (2.0) |504-50 1 (2.0)
17 20 997 | 21 (2.11) |504-50 50450
18 21 | 1000 | 21 (2.10) |50+-50 50450
19 22 998 | 10 (1.00) |50--50(1 (2.0) |1 (2.0) 50450
20 23 998 | 10 (1.00) |50+450 . 50450
21 24 723 | 9(1.24) | 100 |1 (1.0) 100 |1 (1.0)
22 25 748 | 9 (1.20) | 100 |1 (1.0) 100
Lure only 1350 |7 (0.52) 1450 |7 (0.48)
With saury 400 3 (0.75) 400 3 (0.75)
With luring drug | 250 1 (0.40) | 250 1 (0.4)
Total 21420 437 (2.04) | 2000 11 (0.55) 2100 11 (0.52)
M-30B Lures total Saury compared
No. No. of with lure
Ope. Date £ fish caught with
No. | (In1979) |, ° | and hook lure | with ) Hook Hook
ooks .o hooks luring | hooks . oy | hooks .
ratio (%) only saury drug ratio (%) ratio (%)
1 May 17 997 | 6 (0.60) 100 1(1.00)| 98 | 1 (1.02)
2 18 997 | 12 (1.20) | 100 |1 (1.0) 100 1 (1.00) | 100 | 3 (1.00)
3 19 997 | 7(0.70) | 100 |1 (1.0) 300 1(0.33)| 349 | 2 (0.57)
4 20 997 | 24 (2.41) | 100 (1 (1.0) 300 1(0.33)| 349 |11 (3.15)
5 21 997 | 22 (2.21) | 100 300 2 (0.67) | 349 | 6 (1.72)
6 22 997 | 31 (3.11) | 100 300 1 (0.33) | 350 |18 (5.14)
7 23 997 | 46 (4.61) | 100 300 5 (1.67) | 350 |28 (8.00)
8 24 997 | 25 (2.51) [504-50 300 3 (1.00) | 300 |10 (3.33)
9 25 997 | 34 (3.41) |504-50(1 (2.0) |2 (4.0) 300 5 (1.67) | 300 | 8 (2.67)
10 26 997 | 14 (1.40) | 50450 300 1(0.33)| 300 | 4 (1.33)
11 27 997 | 23 (2.31) |50+450| 1 (2.0) 300 1(0.33)| 299 |10 (3.34)
12 28 997 | 31 (3.11) |504-50( 1 (2.0) |2 (4.0) 300 3 (1.00) | 299 | 14 (4.68)
13 | Jun. 16 999 [ 2 (0.20) (50450 300 0 299 [ O
14 17 997 | 28 (2.81) {50450 300 0 299 |11 (3.68)
15 18 998 | 30 (3.01) |50+4-50 300 0 300 |14 (4.67)
16 19 998 | 22 (2.20) |50+4-50 300 2 (0.67) | 300 |10 (3.33)
17 20 997 | 21 (2.11) {50450 300 0 299 | 9 (3.01)
18 21 | 1000 | 21 (2.10) {50450 300 0 300 | 9 (3.00)
19 22 998 | 10 (1.00) |50+-50 300 2 (0.67) | 299 | 1 (0.33)
20 23 998 | 10 (1.00) |504-50| 1 (2.0) 300 1(0.33)( 300 | O
21 24 723 | 9(1.24) | 100 300 2 (0.67) [ 298 | 3 (1.01)
22 25 748 | 9(1.20) | 100 300 1(0.33)| 299 | 4 (1.34)
Lure only 1450 |7 (0.48) 4250 |21 (0.49)
With saury 400 4 (1.00) 1200 |10 (0.83)
With luring drug | 250 0 (0) 750 2 (0.27)
Total 21420 437 (2.04) | 2100 11 (0.52) 6200 |33 (0.53) | 6436 | 176 (2.73)

(504-50: 50 lures.and 50 lures with saury or luring drug)
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Table 4. Hook ratio for each artificial lure and saury bait, and the kind of fish hooked.

(1) Artificial lure only

(include No. 1, 2, 21, and 22 operations)

Saury compared

Kind of lure 3 50 Total
K-30B K-100B M-30B o p
Hooks, etc. with lure

No. of hooks 200 300 300 800 795
No. of fish 2 2 1 5 11
Hook ratio (%) 1.0 0.67 0.33 0.63 1.38
Yellowfin 2 2 4
Bigeye 1 1 2 2
Albacore

Marlin 1 1 5

(2) Artificial lure only

(include No. 3-No. 20 operations)

Saury compared

Kind of lure
K-30B K-100B M-30B Total >
W with lure
No. of hooks 1150 1150 1150 3450 5641
No. of fish 5 5 6 16 165
Hook ratio (%) 0.43 0.43 0.52 0.46 2.93
Yellowfin 5 4 5 14 107
Bigeye 29
Albacore 13
Marlin 1 1 2 16

(3) Total artificial lure only

(include No. 1-No. 22 operations)

Kind of lure Saury compared
K-30B K-100B M-30B Total . P
m with lure
No. of hooks 1350 1450 1450 4250 6436
No. of fish 7 7 7 21 176
Hook ratio (%) 0.52 0.48 0.48 0.49 2.73
Yellowfin 7 4 5 16 111
Bigeye 1 1 2 31
Albacore 13
Marlin 2 1 3 21
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Table 5. Hook ratio for each artificial lure with saury and saury bait, and the kind of
fish hooked.

(1
Kind of lure

Lure only and with saury bait (include No. 8-No. 12, No. 18-No. 20 operations)

K-30B K-100B M-30B Total
With With h o,
i it Wit With  compared
%lr:f € saury %3{ ¢ saury %;fe saury %ﬁf € saury with lure
Hooks, etc. Y bait Y bait Y bait Y bait
No. of hooks 400 400 400 400 400 400 1200 1200 2,397
No. of fish 2 3 0 3 4 4 6 10 56
Hook ratio (%) 0.5 0.75 0 0.75 1.00 1.00  0.50 0.83 2.34
Total hook
ratio (%) 0.63 0.38 1.00 0.67
Yellowfin 2 2 2 3 2 5 33
Bigeye 1 1 2 11
Albacore 1 1 8
Marlin 1 1 2 4

(2) Lure only and with fish-luring drug
Kind of lure

(include No. 13-No. 17 operations)

' K-30B K-100B M-30B Total
Saury
With With With With compared
%zf © alluring LEIC alluring %‘;fe alluring ﬁ;‘lt ¢ alluring with lure
drug Y drug drug Y drug
No. of hooks 250 250 250 250 250 250 750 750 1,497
No. of fish 0 1 0 1 0 0 0 2 44
Hook ratio (%) 0 0.4 0 0.4 0 0 0 0.27 2.94
Total hook
ratio (%) 0.2 0.2 0 0.13
Yellowfin 1
Bigeye 1
Table 6. Hook ratio of each artificial lure included three attaching methods.
Lure Saury
K-30B K-100B M-30B Total compared
Hooks etc. with lure
No. of hooks 2000 2100 2100 6200 6436
No. of fish 11 11 11 33 176
Hook ratio (%) 0.55 0.52 0.52 0.53 2.73
Yellowfin 9 7 7 23 111
Bigeye 1 2 2 5 31
Albacore 0 0 0 0 13
Marlin 1 2 2 5 21
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96-14.9E

1) 7°-13'.2S, 96°-24'.7E~10°-11".6S, 101°-33'.6E #t (Ca.St. 1,2, 3, 4,5, 6, 8. Fig. 5
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Fig. 5(c)

line.

Fig. 5(b)

along circa 9-14.0S, 101-50.1E ~ 12-07.4S,
101-18.1E line.

Fig. 5. Vertical distribution of temperature along
the observation line.
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2) 9°-14'.0S, 101°-50".1E~12°-07'4S, 101°-18'.1E #t (Ca. St. 7, 9, 8, 10, 11, 12. Fig. 5
(b))

20~40m I3 28°C L Lo%EBETH 5. BEIZ 70~100m FETHEETHS. St 10
D 50~80m ETIIKBDOHERASEHRA LN S, 120m LUBETREEROSEHRITMME
E-THD, BFEBIZbDOEHEEINS.

3) 1°-51".7S, 91°-47'5E~4°-22'.7S, 96°-14'.9E # (Ca. St. 22, 21, 19, 18, 17, 16. Fig. 5
(e)

60m UEid 20°C L ELO%RETHS. BEEBOH.OI 100m FHEICHEEL, 140m
DEOERR (29°C~18°C) BAMINS S EMBTH 5. COBRTRELI ORI 21H
5.
RITARLAKEEC & 5 MR E % Reference table 1 TR U7z, FHE@BIEEIZL, 5
FEHE69m (5.d.7.2), 2, 4 HH# 88m (s.d. 11.7), 3 EZH#8 139m (5.d. 13.0) TH - 7=.
PE->THHB/ITE T BKiEIZ 15°C~29°C ThH -1 L EX 5.

Reference table 1. Hook depth measured with the depth meter for each branch line.

Op. No.
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Branch No.

m m m m m m m m m m m m m m

1,5 51 77 66 77 74 79 80 65 69 74 68 73 67 68
2,4 79 102 75 99 96 69 95 70 8 84 77 92 89 80
3 110 153 148 156 153 129 148 119 130 129 125 146 148 140

Op. No.
15 16 17 18 19 20 21 22 Meandepth  jerdard
Branch No. eviation

m m m m m m m m m

1,5 68 74 65 62 — 68 — 56 69.05 7.18
2,4 87 9% — — 110 — 104 — 88.33 11.52
3 — — 135 126 155 147 147 131 138.75 12.89

HBHEROMEILEIZ Fig. 2 KRTHRRKMADOE 1 B 5220 % % TO2E ITD 0
TREOBMES, BELY ~EHOHBROEITONT, —BEREBEICK D FEITEFR
B, FEREEROTEREMRCBRELY <~ HBONBRICENSZPELERE L.
X—=BROWTRAMBLORE, FHEOZOREEZ bRA. BEEHBRICOVTI,
RESBEZHRIPE VNS TIHBICHER Yn=log(Xn+2) 20 L TEREREFH
T, EHIA L Y it TERELRA .

BBRBEIE - % L 203N XMGF SIEMEHICh I - 7. BIBEOMEICE D BRIC
BABH 1 EIDIOOT, ¥ ~HBOR « HLOHBWRELE L. HEOHBR
DN T O BERD ). kb F=124,df=20&175 0 FAHED 5 BRAEME F31(0.05) =
290%2ZABVOT, HERA—BEACBLTH3b0LA8 N3, S OICHEE KL
DOHMWRICONT, FHMTETIIN FEERDIS, Fi0=148, df=21, 0.20<P<0.25
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EY, MEOHWRICEEZRAD SN, 7. (Reference table 2-(a)) M LOHER
POUBDERI S > TREBEOHEBRI LW D EAT LT

Reference table 2. Analysis of variance table.

(a) (b)

Factor S df |4 F Factor S df |4 F
A 0.0514 1 0.0514 1.4817 A 0.0085 2 0.0042 0.3009
e 0.6951 20 0.0347 e 0.8406 59 0.0142
T 0.7466 21 T 0.8492 61

S4: Between class variation
S.: Within class variation
Sy: Total variation

(c) K-30B K-100B M-30B
Factor § af v F S d V F S d vV F
A4 0005 1 0.0056 0.259 0.038 1 0.0380 2.1786 0.003 1 0.0036 0.0959
e 0.303 14 0.0216 0.244 14 0.0174 0.525 14 0.0375
T 0309 15 0.282 15 0.529 15
(d) (e)
Factor N df 14 F Factor S df |4 F
4 0.0006 2 0.0003 0.0219 4 0.0445 1 0.0445 9.6680*
e 0.9080 59 0.0153 e 0.0920 20 0.0046
T 0.9087 61 T 0.1365 21

* Significant at 5%, level

2 E D% T HA L EBHIL 6200 AT ARIZ K-30B: 20004, K-100B: 2100 %,
M-30B: 2100 &T, Thod&WBHEE Uiz v < HFH164364, BHMI321,42046 T~
ruen Y EORNBREAIIRE, BTHHBRII2.04% L12 - 7 (Table 3). FEDFEH
K% -Tid, #EOAHEAE (B—FE), #BHEKy v ~0fB2ERHI TS (B2hHE),
BECEAHEERBITS (BSHE) FEO3 LBYOREHEERS . UTIAR
XEAOHBEOBEGMEBILE #BELY v ~HBlLOHBWRO LB EITE >0, HEIC
3= v« hOFFEOHNMWER%E Table 8 IRL.

1. BEOHERAORSOERFILE

Table 4-(3) it L hid, K-30B O&yHHR (3 0.52%, K-100B & 1t M-30B D £ (33£120.48
%TH -7z, Table 7 ICRT & D KHRERAPE L LEP ST THRELLS, BROAL
M-30B &#kfad K-100B TRAWHFHLICHEFL, WLOHWRIILHIC0.T1%T, B
HWOEW K-30B D 0.53% & D E» -7, K-100B & M-30B i3tk DHRETII L HILY
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M.: Male
Table 8. List of species of fish caught with artificial lure. F.: Female
Fish St. Basket Branch ‘ Alive lftj’g'i‘h Vf;‘g*g . Kind of
No. No. No. No. Species Death  Sex (cm) (kg) artificial lure.
1 1 194 4 Blackmarlin D. M. 225 119 K-100B
2 2 193 5 Bigeye D. F. 85 13 M-30B
3 3 179 5 Yellowfin D. F. 137 45 M-30B
4 4 5 4 Yellowfin D. M. 135 43 M-30B
5 5 136 2 Yellowfin D. F. 124 39 K-100B
6 5 140 1 Blackmarlin D. F. 144 30 K-100B
7 6 186 5 Yellowfin A. — — — K-100B
8 7 86 5 Yellowfin D. F. 101 19 K-30B
9 7 87 1 Yellowfin A. M. 133 46 K-30B
10 7 87 3 Yellowfin D. F. 88 16 K-30B
11 7 138 2 Yellowfin A. M. 90 15 K-100B
12 7 187 3 Yellowfin A. F. 85 13 K-100B
13 8 33 1 Yellowfin D. M. 97 16 K-100B With saury
bait
14 8 33 2 Yellowfin D. M. 89 13 K-100B With saury
bait
15 8 147 5 Yellowfin D. F. 80 11 K-30B With saury
bait
16 9 14 3 Yellowfin A, —_ 125 39 M-30B
17 9 17 2 Bigeye A. F. 132 62 M-30B With saury
bait
18 9 20 3 Yellowfin A. M. 82 18 M-30B Withsaury
bait
19 9 49 4 Yellowfin D. F. 95 16 K-30B With saury
bait
20 9 133 3 Bigeye D. — 128 —  K-100B With saury
bait
21 10 142 1 Yellowfin A, — 145 — K-30B
22 11 115 5 Arbacore D. — 98 22 M-30B
23 12 20 1 Sailfish D. F. 160 24 M-30B With saury
bait
24 12 112 1 Yellowfin A. M. 103 21  M-30B
25 12 120 5 Yellowfin A. M. 85 12 M-30B Withsaury
bait
26 16 156 3 Yellowfin D. F. 132 44 K-100B With luring
drug
27 16 175 3 Bigeye A. M. 127 47 K-30B With luring
drug
28 19 69 4 Yellowfin D. F. 145 56 K-30B
29 19 173 4 Swordfish D. F 162 78 K-30B With saury
bait
30 20 137 2 Yellowfin D. — — —  M-30B
31 21 30 3 Bigeye A. F. 142 62 K-100B
32 21 58 3 Yellowfin D. — — — K-30B
33 22 59 3 Yellowfin D. — — — K-30B
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WE0.17% LBIITIEUVME & 72 - 72, K-30B i3], %LOBEKICFH U THERS -7,
RICHWROEIT FREERA 5 F§*=0.30, df=61, 0.5<P, L D@EEOEHICE -
THBRITEEZERID OIS > (Reference table 2-(b)). KHWHHITONTHY &%
YBRBERBYIHWRICONVTHRERD, 2040#HE F AHECBIBBHRES BD
BT 5 &, K-100B (3 2 MDA HICEND -7, HBIKEDORD Shish -7z K-30B
& M-30B &2W\WT, §i, B¥0oHBRICONT, ThZhFEEHEOEORELERS .
K-30B i3 t=0.068, df=18, 0.5<P, M-30B |3 t=1.975, df=19, 0.05<P<0.10 &7y &
bET, BALOHBRICARZREDOIL L., FHICEDDH - 72 K-100B it 24T i3 Welch
DOFE® KK O], BELOYHBROTFHMEOEDFEREHE L. #HRIT 1=1.720, df=
14.1,0.10<P<0.20 L7 D FHMEMICRERL P -7, REOHERICBIARZRFAD LI
oo, K-100B & M-30B TR ic&yBmER U FRIZAEPHEIKFIRBOTH
EHEL, =~/ oBHOHRKRARELEL LT, BENRE GOHLHEREIND. #HYET
M-30B & K-100B ic8yhisdh - 2R H BHEEOE R, BABREOHME, 4 — 1 OHEER
HOLICLZHENHM HchEEL o, BELFICOHBNRDS L0 FREAREN
<~ Vo BOBECEELRALZRILLTOIERDLLS. M LBEOS THRZE HTHITH
ALV, BEO BHEINTLLL AEOMBICK Y $YBRICEBEAD SN - 2HIT,
KAWAMURA et al. (1981)! D=7 n « 3 VF+FRBAETHS LS, BEREEMLITH
5.

2. |EELY Y TUIRSERELOLE

MHEOSMRIL Table 5-(1) DT L TH3. BENCRBZ LELVD 5V *13H5H,
<] GAREDEY, BHOAICKNAE,PTHL LOHBRT, &4 L LTREHD
AIREIHWRIT, YIFHEFICIIZhICH LTI EL, BB LTS D60
%THole. HHERERDONT, HEDH LY V<Y FFHREOHBRICONT, FHLOK
EETIE -1, WFhd F ARERBIS BRBS BOME YN, ZHOHHICE
BRERDONEh 7. BHELY V< GAEEOHBEROEICOINT, F REEZRAILEL
ATHEOHBRICHEEZRID oI 7. K-30B (F=0.259, df=15, 0.5<P), K-100B
(F=2.179, df=15, 0.1<P<0.2), M-30B (F=0.096, df=15, 0.5<P) Reference table 2-(c).
U Uy =GRS ERED ot VI FERY V=G L0 I FHFIPHEMS< S0
BOBRMEHICEERRAZZL, YW CHEREEEZR cALHBENRS. BHICE~7 v
DFLME, REMNEILEBRBICTRTETHS. Tester et al. (1954) F=7 2O
M HRA VA = SmilH LTIy, 4 2%XD BRIHEIERET B L, TOH%E
HBRUTOBLERERABEHTHEpER R, BTk, ZEAATH > &
XT3,

3. WEDHELERANBEEE QLR

W& O LB R % Table 5-(2) TR L7z, RAKMREIC2RO{BRH-72DHT, W
ZHMOAROEZEOREEHINT IR H D ICEBDDE P o7, BRAFICOWTORER
BOHEBICONVT S, BREMBDITBE LI OHMT2HIHRE» 7. U LEARRIC
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B E D MIEDRIR, RAFOEARHLERRIEE IR, RENOREFEEEZURT
NITSIHH E b5 B IZBBRIKS.

4. BEEE Y T HEFOSNME R

BELTOICHELLCY v <~ HNORXME LB U R%E Table3-6 iR L7, #HDS,
v < Y 5 MR R O BAKI M EE B A U589 BRI DT Iid Table6 iR L.
SEHOHMRBTRTKIIBRS OHNMWTAEI3R, HWRII0.53% L7, 22EHFEFEOK
SUMER2, 04% D25.98%, #1/4 LS EERITE -7, HEIKEEL: ARXKEANOY v =
R TIRT6R, YWRII2.713% LY, RBRREAX DT THRS L, #ERY v <HBO
SIMRDI19.41%, KBE1/5 LE DR LM o7z, Table6 iT/R ULy <~EEDO2H
DYWRICONTHHERD. ZD4EIIE F=5446 THEEKES D F FHEDM
F31(0.05) =208 X h k%<7 h, 2MOABIcENRBD Shiz. KRic Welch dFEIck D
2HOFHEDEDREETTIE oo TORRBEL ¥~ ~HEROPBWRICIENSHS.
(t=5.092, df=28.4, P<0.001). RIC3WHOBHOPBWRDOEICOWT F REZRS L
Th, BECHEBICL - THURCAEZRED SN -7 (F=0.022, df=61, 0.5<P).
Reference table 2-(d). ¥ v <A LIFHONBRICAEESTIDONEIFELSLT, =7
o f Y FEORBESMMEEICEERRAERL LTV 3EEOMS. BERBEHELE
B 2HULTERTS L, SMHPOEBERERA ULBRHEOFHHNBRIY v ~HBOHME
RO, FRHETI323.35%, HELBETRI4.27BOLBLIEY, BELOHEMICK SR
B—BEET L. COFRRBE~DTFONS Y, HEOLINREOHEBLIC DD LHEESR
h3., 3HEEORBEERES ULLEEICONT, MR EBEBROHBRITONVWTHHRLD
BEZITE 705, HEKES BTZHOARICERE P72, 20T F REERAIE
TAh, FiRELBEOHBRITBAERERAD Shic. (F=9668, df=21, 0.006<P<0.01),
Reference table 2-(e). (B ETCHBOABLEMBEDWEH S NEOHEHFICHMENRS -7
Eho<s e AV FFHRUROHIEHEZRATOIRESERINS.

5. BEHORXEERERC K SHBHER

ABER%E Table 4-(1) TR U7z, $1 &% 2 m#H313208k, %21 L 522[0I# % T 13608k
e UTHEEEMEH L (Fig. 2) 45, #BEEIC5 BOSHBETHEEI30.63%, HBXRXE
O =BT RBRTHERL.BH LT 7. BEEOHERITY v~ HBDZIhD45.29
BLisy, BERBRIPLTHOhED, EREELTOIDRY OHMWHH 5HHH - 7.

6. REEIC K SHREDRE

Table 9 ITRT LB, HAFORE COHMIZY v ~EHEHIC X 2B lb~&igic DS
Pole., PARXDNWTHEZTHS L, HBXMY »~HEHNCTIIORDOHENDH - 758, H#HH
TRY V<~ BHBRECOTIIBLP 12T TH S, A (1966)'8 134 2 O F KR
hCREDPHBREMIERICKERTIEEDTNE L LEEEIGbESL L, TORBEOH
BINbHBRELTHED, ¥ A FRBEHCEOVTREORIHRANABICHSTHIICKE
WHDTHEhMBBERS. £HBAICTTIHRETCORAD 5D S5H4132.98% Ll
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WENMELIS > e, BROHBWHDILNENI TG, HAFEOS VR TOREFO/EELR
DHHOERBIT SBED I THRAZIKENEEZ 5.

Table 9. Hook ratio for each artificial lure and saury baits, and the kind of fish of no

comercial value hooked.

N\ Kinds of lure K-30B K-100B M-30B
Saury
. X X Total
Lure With Lure With Lure With lures co.mﬂf: ;"ed
only saury only saury only saury with lure
Species of fish bait bait bait
Bonito 1 1 2 3
Scomberomo- 1 1 5
rus niphonius
Shark 1 1 39
Ray 2 2 75
Alepisaurus
borealis 5 2 3 2 12 105
Hooks 2000 2100 2100 6200 6436
Hook ratio 5 8 5 18 227
(%) (0.25) (0.38) (0.24) (0.29) (3.53)
BEOHIEICDNT

PTUEADERBMEIBERRD 18k (5F4) 2 v aill&k-THBEFEEL-TNS
e, BEMSEBITRTREOHIKBEVAATIRH L. ThiICEHEOLILRBERED
BhEMICHRBE L, PIEDVELESZ LEDNSE. XEHEOHES LERMITIZHES L.

LR EFREEF S &

1) REZOEBICEZEBHOLER

w) B0 Kk

N) F=nE-rDRFICEKBHER

=) EYomsgicksEE

+) SR OMEERICL 3EE

~N) BEvLEiCLS3BEE

F) RO Y

EBEZoh, BHLICEMBMOFERAICK Y BEORMREICERE LT &, E12EOR
BRBETCRIBEEOCOLIICLI{BEROBET RS ONT L 1o, %KI0BOHBRETIZZOE
BBRESEALICEELTLL. LEOFRICXZH(MLO—FizHE3 A AEL hHES
hic. $IEOFREEEZAT, MBRVIKESEEL, BABHEOBFRE, 1 7 EOME,
FHUOREEDOFANEFTFTE > TV, HERHHEANRS b0 LELONSE. 4AOD
RBRBETRIIWELBEOBRRITIOHMD 7 5 v 7 RH - BEEHED YD, FHOMEET AN
BICDWTIREREZHTEHIHRS L oM, FLALOBEBHRI2EL LEEFERLTS,
SIMITES L3881, BMATERTHSEEZ 3.
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= #

WFIS44E5 « 6 H4 v FERSEBICEWT, 3SEHOKE /Y = — v BREA A ZHVT,
2ED~ 7 o EEHBHEARGELEEML, ROBEREF/XL.

1. ¥ r=fEPEattEEEOBEOAOEmENSMRIT K-30B TI30.52%, K-
100B L M-30B Tiz & $10.48% &5 »7=. F BEZAOCTHEANHBROZENER
THEDPEDPEREL S 5 BABKBTHRENHERCEZIRD SN,

2. 3WHOEELELBE LIHEEOMEMRIT K-30B: 0.55%, K-100B: 0.52%,
M-30B: 0.52% &30, BEOEBICL 2 WROTFHHICERZRD SNZP -7 REKE
WMATREHEEIC 2 LTHBRE BT S &, BEOBMOEN K-30B 130.6% £0.5
%, Bkt K-100B Ti30.82% £0.2%, Bi#E@0 M-30B Ti30.91%£0.1% L1730,
K-100B & M-30B T30 ¥ MR IMIRITET L.

3. BEOILY YIS MBREOHBERERKT S L, YEMREOHBRIRHEDOS
OHWRITH~, A%SLZhLU LT, HEOURESLZ L, WHRBEREFOOSITIE - 7.

4, BAFMEHEICI2EOHE UL D -z, BRFTHESE S HIEORIR, BHF
DERBFMERESEE TR, BHOEEFESERRThESHBES LEBE EEZ NS,

5. 3EEOEEHERFGHEULIEHLY Y ~HBOHBWRERE TS &, BHOKBHMR
120.53% , HBREANOY < HROZNII2.73% L1150, HBEOHBRIZY » < HHOH
WROK1/5 LHBEREL S .

6. BXMEHEESELZEHEOALY Y ~EHEONMRERK LIS, MEOHMWRI
0.63%, HBEDOZNII1.38% LY, BELEGEER LIBETOIPR D OHENDH 5HN
bipot.

7. MEE, By 2 BRBEECIIHBRBODTYE .

DI, AREEEDBICHID, BREBHZ L VIO BRERFKEFZBHEE K
TUEAMEBMEELS—HE, ~SHELRISZHER, T, BEERASOIEISHE
vy, BUICRBREES L CERNERICY ) S ROMRE L\ HZ IV AfE
THEBMER, HHAK, REFERRER, LUCRARARICREOREEZRT 5.
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Plate 1. Photographs showing the back and the abdomen of the inedible artificial lure.
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Plate 2. Photographs showing saury inside (top) and a fish-luring drug
attached to hook (middle) and hook and lead weight (bottom).



