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On the Limits to Movement of a Pollack Gill Netter
in Uchiura Bay

Kiyoshi Amacar*, Rihei KawasHiMa* and Kanji MATSUSHIMA*

Abstract

This study concerns the safety of small fishing boats in terms of their
usefulness as fishing instruments. Small fishing boats play an important role
in the entire fishing process. During the fishing season, October to February,
the fishing operation was investigated. As an exceptional example a ship’s
motions were measured in a rough sea which was limiting for small fishing
boats. The seakeeping qualities of typical 9.9 GT fishing boats were clarified
by measuring ship form and motion and by theoretical calculations of response
characteristics to waves and of the ship’s transverse stabilities.

The safety of small fishing boats is discussed in terms of the results of this
study.
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Fig. 1. Catch number of pollack for each fishing boat per day in Sawara ‘“Gyokyo” in 1977.
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Fig. 2. Catch number of pollack per day for U Maru in 1976, 1977.
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Fig. 3. Body line of 9.9 GT fishing boat Fig. 4. Loading place for catch and fishing
U Maru. gears on 9.9 GT fishing boat.
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Fig. 5. Change of GM due to loading of Fig. 6. Transverse stabilities for loading
catch in 9.9 GT fishing boat. conditions of 9.9 GT fishing boat.
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Fig. 7. Body line of 19.9 GT fishing boat M  Fig. 8. Power spectra of pitching motion
Maru. in rough sea in 19.9 GT fishing

boat M Maru, 1 to 4 Bow sea, 5
Quartering sea.

Table 1. Analysis of ship’s motion in

Spectral Analysis
Exp. | £ Tsec My 2 No. of D. Amp.
1 PITCH 0.1785 2.59 1.122 1.498 53
ROLL 0. 887 3.69 0.688 1.172 40
2 PITCH 0. 808 2.74 1.208 1. 554 51
ROLL 0. 856 2.94 0.740 1.216 47
3 | PITCH 0.811 2.92 1.460 1.708 48
ROLL 0.836 3.06 0. 625 1.118 47
4 PITCH 0.780 2.80 1.579 1.777 47
ROLL 0. 846 3.30 0. 915 1. 352 45
5 PITCH 0.908 4.57 0.637 1.128 37
ROLL 0.789 2.33 4. 056 2.848 47
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Fig. 9. Power spectra of rolling motion
in rough sea in 19.9 GT fishing
boat M Maru, 1 to 4 Bow sea, 5
Quartering sea.

19.9 GT small fishing boat M Maru.
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Fig. 10. Cumulative distribution of double
amplitude in pitch angle.
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Fig. 11. Cumulative distribution of double
amplitude in roll angle.

Statistical Analysis of Time History

a ‘ Hems | Hys Hino Hoax #2-value 22(0.05)
3.602 4.140 5. 896 8.351 10.703 12.70 < 18.81
2.420 2.748 3,861 4.877 5.828 1.33 < 11.07
3,711 3.993 5.292 6.782 7.934 11.65 < 14.07
2.744 3.015 4.290 5.426 6.141 2.64 < 12.59
4.993 4.686 6. 245 8,264 9.211 9.70 < 16.92
2.665 2. 960 4.196 5.452 6,048 5.45 < 12.59
4.614 4.980 6.819 8.190 9,081 3.96 < 16.92
3,181 3.414 4.699 5,824 7.133 6.05 < 14.07
1.984 2.322 3,451 4.595 5.593 4,98 < 11.07
6.257 7.3%0 10. 954 13.875 15.437 20.60 < 25.00
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Fig. 12-a. Pitch response in 19.9 GT fishing boat Fig. 12-b. Roll response.
M Maru, GM=0.568 m, Ship’s speed=2 knot.
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3 g
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Fig. 13-a. Pitch response in 19.9 GT fishing Fig. 13-b. Roll response.

boat M Maru, Ship’s speed=6 knot.
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Fig. 14. Calculated power spectra of wave
height in_ rough sea which was
limiting for small fishing boats.
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Fig. 15. Body line of 9.9 GT fishing boat

H Maru.

L

20
Fig. 16. Body line of 9.9 GT fishing
boat L Maru.
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Fig. 17. Roll response in U Maru. Fig. 18. Roll response in L Maru.
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Fig. 19. Roll response in H Maru. Fig. 20. Calculated power specta of roll angle

in rough sea which was limiting for
9.9 GT small fishing boats.
o: H Maru, a: U Maru, o: L Maru.

Table 2. Statistical values of the 1/nth highest observations

£=0 e=v2/3 =0.816
H 0.886 ' F 0.511VE
Hys 1416V E 1.211@
Hypo 1.80 VE 1.647VE
Hygq 2.98 VE 2. 151VE
Hiyy 2.14 VE 2.636V E
H; Average roll amplitude, H,;5; Significant roll amplitude,

H,,\o; One-tenth hkighest roll amplitude, and so forth.
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Table 3. Predicted double amplitude of rolling angle in 9.9 QT small fishing boat

in beam sea.

Ship m, vE H Hy, Hy100 Hi11000
U 2.16 5,87 3.00 7.10 12. 66 15.47
L 0.72 '3.39 1.73 4.10 7.8 - 8.93
H 2.84 6.74 3.4 8.16 14.53 17.76

Table 4. Predicted double amplitude of rolling angle in 9.9 GT small fishing boat
in quartering sea.

Ship My vE b4 Hyy H, 100 H 11000
U 70. 02 33.47 17.10 40.563 72.19 88.22
L 15. 38 15. 68 8.01 18.98 33.82 41.33
H 70. 32 33. 54 17.13 40.61 2.3 88.41

KR35, COEE, 9.9 b BUNRAROBEICIREL L O FHEBFIRBIC 1 5 BB ENED TR
fERES 4ITFRTESHTHSB,
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R IBIT NERIROITEIORARMEFOLRSHOE &L b RFF STl s 6 2. Z0
BTEMAEE R TV RERSEZERL TS DFARES T T, BABIKHRAL T3
MHRZBOTEREOELBREL TS b o RO/ 2 EECEME 10 m/sec UL EDREDHIE
BERBBOREDHMFTORHEL 15> T3, L L, & 3¥24EHOL S REMBNHAL LObER
BEOIDITRET 2HABD D, 35 TREERORBEOEIC S 2 B OLZ2ME DV Ti+45
CEERPI S LESHED NS, A 8m/sec DEHTFICHBINTI, 9 b BAMUM, HMTREE
BEREBIZ 500 T AL 40 EORIBN % T 3 FERH3 1000 Bhic 158hd 3 ¢ E BFHaht, D
12N 5 DBRMOER HREAY 30 ED» & 50 EOHRETH Y, Ty~ by FHKELFIRE
KREDEKRBHEAT 5 AEN32E» 5 6 EBREDS L L ERICEBT sBR3F L HFh
& 90 35 MY R AKX GM BEILT 3 LD RBED & 5 LHFEFECHEBL T3 LD T
fERESENEVI T LT3, LIitdioT5 by kBRI OO TIMENITEL WIRBBTH A T &
DBFERIND, FHE 10m/sec DEEVEXBICE TR, MIEIROLKLKRE T+ %2 DITBHOR
ROBETH? L RRBICERE VO OBRICHE SHEREE LU IEBETLH 5,

E . G

1) WAEBIZRT3 9.9 FrBIRS by & SNERRICEK T SRR T T VR HEEL Chitd
&SN TR ORI DN TERL 17, GM ENBE/NTS 5 D13 [l »%74.5 b HFERL 12
EXTH5,

2) LEMOEL YFITAESEFINIIRKE TR 5 19,9 b RBIOREES & O B2 E
BEGLU T2, 2L T2 DEXDEH DT~ 2RI FIVRHEEL 12,

3) 9,9 br/EBERMROABEREBICES Y 2 EBERKEO TR 2T, FEOEDOKBNETS
HEEN 100N 1N S EBNFR AN,
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4) BE 10 m/sec DELHEHHE KBTIV T i3 MBI ORMEKE T2 2 DITBIORROELET
by, BRLVIBRITHKIBEREE L IEETIDSLLER S,

X Bt

1) XKTH# - NEFEE (1976). JBEC B 5 MIRNONES X CBREORS (D. i
B30 5N, F AR SRIRE 56 3, 147-154.
2) RHAMCERT 5> v HU v A (1969). AAEMES,
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