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On Some Properties of Catch by Tuna Longline Fishery

Hiroshi MAKizawA, Yasuhiro YaAMAGUcHI, Hisaaki TARKAYAMA

and Suehiro MANO

The objective of this research are to clarify a geographical and a vertical distribution of catch by tuna longline
fishery, interrelation between hooking rate and several environmental factors, and periodicity of catch of the target
species. Catch data were number of individuals by species. Simultaneously, the following environmental data were ob-
tained by Ehime-maru, Fisheries High School Uwajima, from 1976 to 1991 in North Pacific Ocean : measurements of
wind direction, wind force, air temperature, surface current velocity, its direction, salinity and water temperature of 13 vertical

layers from surface to 500 m depth.

A periodicity of catch was examined by harmonic analysis. Interrelation between a hooking rate and several

oceanographical environment was analyzed by the multivariate regression analysis. A similarity structure of water

temperature in different fishing areas was identified by the cluster analysis.

Some results were as follows ;

1) It is necessary for bigeye tuna to set the gear much deeper at a new moon, since the current velosity at a new

moon was bigger than at a full moon.

2) According to the result of harmonic analysis, main’ hooking depth of bigeye tuna and blue marlin, or yellow fin

tuna and striped marlin were similar, respectively.

3) According to the result of multivariate analysis, in the case of estimating the catch quantity on tuna, it is very im-

portant to observe water temperature at each layer, especially 100 m depth.

4 ) The water temperature in the good fishing areas of bigeye tuna belong to the same cluster group.

5) Mensioned above, before setting the tuna long line fishing gear, it was suggested that we had better determine

the speed of taking out the line and numbers branch line for bigeye tuna after researching of the vertical distribution

of water temperature.
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Fig. 1. Fishing area of tuna longline in Pacific Ocean from 1976
—1991.

Table 1. A summary of environmental conditions for the survey period

Weather Wind Air Current Salinity
direct force temp. direct drift
Data No. 516 516 516 516 500 417 277
Frequency B— 3.1% North — 0 % 1— 0.9% North — 2.6% 0.1kt—2.0%
BC— 74.0 NNE — 1.7 2— 7.6 NNE — 2.8 0.2 —31.0
C— 18.2 NE —-19.0 3—-37.8 NE — 5.0 0.3 —30.0
00— 1.2 ENE —57.0 4—38.0 ENE — 3.4 0.4 —15.0
R— 3.5 East —17.2 5—13.6 East — 3.8 0.5 — 9.0
ESE — 2.9 6— 2.1 ESE — 1.6 0.6 — 2.0
SE- — 1.0 SE — 1.2 0.7 —=5.0
SSE — 0.4 SSE — 0.6 0.8 —2.0
South — 0 South — 4.2 0.9 or
SSW — 0.2 SSW — 1.2 over— 4.0
SW — 0 SW — 9.4
WSW-— 0 WSW —10.8
West — 0 West —26.4
WNW— 0 WNW —14.8
NW — 0.2 NW —10.6
NNW — 0 NNW — 1.6
Max. 33.0C 36. 00%
Min. 25.0 33.65
Mean 27.6 34.55
S.D. 1.5 0.37
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Fig. 2. Unit of a tuna long line fishing gear.
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Table 2. The estimated depth of each hook in case of 10
hooks per a unit of fishing gear

No. of
branch line L1 29 38 47 56
depthim) 100 145 185 219 240

Table 3. The estimated depth of each hook in case of 7
hooks per a unit of fishing gear

No. of
branch line L7 2,6 3,5 4
depth(m) 100 142 177 191

3.1.3 EERRAERNRER
FERERAENREER S Table 4 1077, FESEHILS, 220
BT, #O>HANF365.5%, F/\X11.4%, 7amy

Table 4. Yearly changes in the catch in numbers of each fish species

Year
Species 1976 1977 1978 1982 1985 1986 1987 1988 1989 1991 Total
%f;;;;i dlalunga 13 116 66 43 119 64 43 65 23 99 651
§%§EZZJSE§LSMS 981 1092 1171 858 981 1568 1449 1003 869 651 10623
Yelowfintuna 8 202 63 312 258 164 83 164 268 255 1850
g?gg;fgzzﬁus 28 24 20 11 2 22 31 46 20 52 276
322223;2;§32dax 270 43 43 27 99 102 45 97 59 107 1034
Bluemarlin 49 163 163 222 161 166 156 139 343 234 1789
Total 1422 1672 1527 1473 1639 2086 1907 1514 1582 1398 16220
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Fig. 3. Yearly changes in the body length of bigeye tuna.
Closed circle are means of body length and vertical
line are range of standard deviations.
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Fig. 4 . Geographical distribution of total catch in numbers by Ehime-maru for the period of 1976—1991.
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Fig. 5. Geographical distribution of catch rate(catch per 1000 hooks)by Ehime-maru for 1976 —1991.
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Fig. 6 . Relation between catch and lunar age in fishing area for 1976 —1991. Solid lines are trends of catch by
harmonic analysis, dotted lines are observed changes catch and broken lines are means of catch.
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Table 5. Correlation matrix between all the species of tuna and marlin catches and its independent variables

X5 X6 X7 X8 X9 X100 X1 X2 X183 X4 X5 X6 X17 X188 X19 X2 X1 X2

Air Current Salinity Water temp. » # ” ” ” v Y ” " ” 1 v Lunar
temp.  direct. drift surface depth50m 75m  100m  125m  150m  175m  200m 250m 270m 300m 400m 500m age
X1 L2217 . 2856
X2 —.3953 L2237 1623 L1773
X3 —.1728  .2600 L2161 L2432 2456 L3037 .1977
X4 —.3860 2043 —.2161 —.2232 —.2531 —.2588 —.2983
X5 —.2494 2691 L1725 L1541 L1564
X6 —.2636 —.2393 2346 .2570 L2717 1778 —. 1634
X7 23907 . 3982 —.2666 —.3116 —.2844 —.2322 —.1793 —.1539 L1714
X8 L2149 5226 4050 .4982 .4918 .5700 .5947 .6078 .6053 .4784
X9 5780 —. 3439 —.4157 —.3378 —.2380 L1742
X10 .6075 —.3664 —.4859 —.4181 —.3281 —.2363 —.2195 —.1912
X11 .2658 —.2105 —.2082 —.1699
X12 L6874 5759 4760 .4383 .3438 .3256 .3035 —. 1760
X13 .9003  .8503 .7862 .6748 .6252 .5808 .2352 —.2888
X14 9591 .8984 .7724 .T179 6746  .3090 —.2982
X15 : 9625  .8444 L7852  .7452  .3638 —.2942
X16 L9277 8805 .8466  .5009 —.1828
X17 ‘ L9841 L9636 .T7152 —. 1704
X18 L9846 .7857 —.1839
X19 .8256 1949 —.2071
X20 ' .6440
X21
X22

remarks:X1 ; All the species of tuna and marlin catches, X2 ; Weéther condition, X3 ; Wind direction, X4 ; Wind force
Significant level:99% r >0.19895, 95% r >0.15207 (N=177)
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