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Studies on the Catch Efficency Derived from the
Difference in the Construction of Tuna
Long-Line Gear (I)

- ——On the Catch Difference from the Each
Depth of Hook in the Long-Line Gear—

Tomokazu MORITA
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Table 1. Averege catch rates* of tuna** and depth for earch hook of long-line gear.

a. Results of inquiry by 5-hook gear.

Fishing ground 1°~6°N 3~55N 9.5°~12.5°N 0°~8N 6'~14.5° 5°N~15°S
(Mark) 153~170E A | 1101428 B | 116~145E(©) | 174~176E (D) 95°~104E (E) ar~528 (F)
Period 1951. 1. 17 '53.9. 3 54, 11. 15 55, 7. 27 56. 1. 12 55, 11, 7

~ 2. 97 ~10. 3 ~755. 3. 24 ~ 9. 28 ~3 5 ~56. 2. 11
Hook No. CR™Dep. ™| CR | Dep. | CCR. | Dep. | CR. | Dep. | C.R. | Dep. | C.R. | Dep.
® 1.303 — 2,202 66 | 1262 . 83 2098 84 2609 | 78~ 81| 752 | 72~ 84
® 3.607 — 3.601 96 | 2391 i123~124| 3708 120 7506 |109~115| 1232 | 90~120
® 5.572 — 3730 126 | 3303 | 141~152| 3.947 157 8926 | 123~134| 1136 |110~140
@ 3.862 — 4,040 96 | 2203 123~124| 2973 120 7033 | 100~115| 729 | 90~120
® 1.066 — 1865 = 66 | 1143 = 83 2570 | 84 2864 | 78~ 81| 359 | 72~ 84
No. of fishes 907 402 900 1417 1135 1239
Times of fishing 18 9 31 30 15 30
Inquiring vessel Fuji Maru Miyazaki Maru Miyazaki Maru Sinyd Maru Keiten Maru Daifuji Maru

b. Results of inquiry by 6-hook gear. c. Results of inquiry by 4-hook gear.
Fishing ground 2°~9°N 0.5’N~10°S Fishing ground 10.5°~12.5°S 6°~14.5°S 5°'N~15°S
(Mark) 160°<177°E (8 | 121°~126.5°E(HD) (Mark) 118~121.5€ (D 95~104°E () 41°~s52°E (KO
. 1951 6. 17 B8 21T T pen iod 1953.710. 28 786,112 55,1177
Period ~ 0. ~'813 Period ~12. 10 ~'35 ~56. 2. 11
Hook No. C.R i Dep. C. R. Dep. Hook No C. R. Dep. C.R. | Dep. C.R. | Dep
o, ® 1576 i — 3.228 : 72~ 81 @, © 3.561 84 4,691 %118~122 9.05 84~118
, 2.664 — 3.284 : 103~120 : : i
s 4172 — 4417 | { 110~141 ®, ® 4.996 112 6.927 :144~154 14.82 {124~166
No. of fishes 2204 193 ' No. of fishes 846 227 2699
Times of fishing 39 7 Times of fishing 17 15 30
Inquiring vessel Sagami Maru Kagoshima Maru Inquiring vessel Iwate Maru Keiten Maru Daifuji Maru

Remark: By the catch data from some examination facilities.
* Number of fish per 100 hooks.

*% Species:++«Yellow-fin Tuna (Neothunnus macropterus T. & S.)
Big-eyed Tuna (Parathunnus sibi T.
(Germo germo L.)
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Tk RixTablela Ths. LLTZOEMOEKFD catenary FARIZ 3\ T, #9850 D &
®, @ L @®uRANFWIMECHY, HWEREE®A2RTLRLS. Lohbogighs

L OWHERY Tablel.a D X SCERBEAFL LTS, #Hickx Dffs 3T LEssH OB
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&8 4, 6 APHIEMIVE R X ARAEIEDTH L, ZoWER X 5%EHE Tablel.b, c®
£5ThHsB. chboBEDIEIL L D catenary FLARIZ I\ T, TRTHRIEE L 705 D
T, FRD 2D % —FHIC LT, SIHOERENEREZRLTWAERNIZLAETHS. &
O OB XL, #35 & O SIEIREIC 23 BT D b b, #9851 ORI — S\ T
NOWBTI\NTh, SMNEI LIRS TEHRLLDOTWDE L THD. COMTEL
T, HEANCRD X S B2 AL D ThHS.
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EERTAD LN DN ONWTRITERAL LD THS.

Table 1 ic\C, #HFIER%A,B,C,D,E,FO6#LL, XMoo DL B, @rd@
TRAFBRTHD, R—FREDDLHD LE2, KkxDBEY KT, €9801EE O L,
o, FTEIEEY X,Y,Z03#HeT5. LrLT@L B, @ & @ OBLILMHEHsEr
Ha+THGRD X ERREERFLTID, £HTLCERRALLOTHS. chrikE
3% & Table2 DX 515,

Table 2. Catch rates of tuna by group and class.

*k

Class * Group Total
A | B c D | E F

X (©, ®) 1.39 1.87 1.26 2.57 2.86 3.52 13.47
Y (®, @) 3.70 4.04 2.39 2.97 7.03 7.29 27.42
Z(® ) 5.57 3.73 3.30 3.95 8.93 11.36 36.84
Total 10.66 9.64 6.95 9.49 18.82 22.17 77.78

* Hook-unit. ** Fishing ground unit.

Z® Table kT, REROHEHHEDOR %« DERCOWTHERELXRRD DI, Z OFRIC
B L CAEAT 2T o THRIe. ZOHEORKEIX Table3 0 X 5 Th%b.

Table 3. Calculation of variance ratio.

Factor Sum Square Dfi'gel:'lzng Variance’ Va;tz"igx;ce
Class 46.138 2 23.069 21.164 (= Ff‘,)
Group 61.268 5 12.254 11.242 (= Ffo)
Error 18.513 10 1.090
Total 125.919 17
—%)2 _ 2(x—x)2 Lz
Remark X(xi—%) n—1 e P
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b ko5 F2 o= 21164 > 756 (1% — df = 2)
B4 F3 = 11242 > 564 (1% — df = 5)
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L2 U CHBRINC X 2 RO D FEMCIL EMFENT b 5 W ITIEEMERC B D THE 4
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DWTHERLKRHNZED LD THS. v M kD HEBRC R\ TL, ~ 7w HoERII xR~
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BIEEO X 5 898 DIREE R ER L IEE B R ThH B2, £AHOEREROMBEEIIIF L
ThBMNCDOWT, Table2 DXL Y,Y & Z D ZBDOZEDHFEMRT % O RO FHEDH
BRI L CHhI. £3XELY, Y ZOKERCTLOBEUERELEH 5L Tabled 0 X5
i 5.

Table 4. Difference of catch rates between the classes of
Table 2 and the standard deviation.

T~ Standard
\ A B C D E F Mean deviation
(Y —-X) 2.49 2.17 1.13 0.40 4.17 4,77 2.52 1.693
4o(Z-Y) 1.87 |—0.31 0.99 0.98 1.90 3.07 1.58 1.155

Z D Table TB\T, 42 dp, do D tB* 2EHFTHL
tp = 3.646 > 2571 (5% — df =5)
to =3.352 > 2571(5% — df = 5)
Lith, W FROEOLBD Z LBFEDONE. Lnd L ELDEOREN Vi m** %
BET5e
mp =252 + 1.78(5 % — df = 5)
mg =158 +121(5% —df =5)
Ligh. BB 95 % OEFEBRRCENT, YEXREOZ LY OKRZEDFHEOHRLK « 0.78
~4.34 TO* 0.37~2.79 L 75D T, 98NEL L BRED TIHIBEREZRL T 5.
bzl 5 i BRFIIIZ LA VWTHOBRBRESVWTHESLDOTHA S LELDNS.
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Résumé

As to the tuna long-line gear two facts were already clarified,:--- first, that
under the sea water it forms a kind of catenary; and, second, that the sinking
degree of each hook is to be influenced by the shifting position of the connecting
point of the hook on the main line.

By making a statistical research on the catch data from some examination
facilities, the following results were obtained:

1) In case of using the gear consisted of the same build, though this is a quite
natural process, the more its sinking degree increases in depth the more became
large its catch rates.

2) The main factor of the above mentioned phenomenon was considered to be
attributed to the varying degree of eating reaction of tuna to the each hook of
gear rather than to the different density in the swimming rayer.
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