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Studies on the Large-s:zed Albacore and its Vertlcal 4
Distribution in the Western South Pacific Ocean

; ,Kum’saburo YONETA* and Shdji SAiTQ*

It has been kaawﬁ that the large-sized albacore appear in-the westem :South Pacific
Ocean during summer, and i its hooked depth is generally deeper than the other tunas. How-
ever, there are many unknown facts which are related to differences in the b:oiagﬁ;:&l charac-
teristics of albacore at various swimming depths.

The authors studied the albacore and its vertical dnstnbunon, asmg ;iata collected
by means of the 1ang-hne and the vertical long-line. .

The results are summarized as follows:

1) Length frequency distribution of the albacore showed sarmianim for every year.

2) Most of the fish were mature during the season in this area.

3) The sex ratio is nearly @ 3: & 7 for every year.

4) The albacore inhabited over a wide range in the vertical zone, and it was not related
to the growing stage.  However, it seemed that mature ﬁsh tend to be dzstrx%mted inthe

deeper water layers.
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Fig. 1. Location of tuna long-line fishing.

A cruise in 1967, [3: cruise in 1968. O: cruise in 1969.

Table 1. Measured hook depth of the long-line in 1968.

Depth (m)
Clase.of Hook 1 Hook 2 Hook 3
Min. Max. Ave. (n) Min. Max. Ave. (n) Min. Max. Ave. (n)

1 83 87 85.4 13 117 128 123.7 12 139 163 153.0 15
2 105 118 108.7 12 139 148  143.9 13 163 181 172.5 10
3 124 129  127.1 13 157 170 164.4 14 179 200 193.6 14
4 146 149 147.5 12 181 187 184.1 13 207 220 213.9 14
5 162 169 167.3 12 192 205 202.9 13 212 237 230.9 13
6 183 188 186.5 13 214 224 221.1 12 236 254 248.2 14
7 221 226 224.5 13 251 261 257.6 13 271 289 282.6 13
8 204 207 206.2 12 236 242 240.2 11 258 270  266.5 12
9 242 245 243.6 9 270 280 276.4 12 290 305 299.5 13

Hook 1: No. 1 and No. 6 hooks

Hook 2: No. 2 and No. 5 hooks

Hook 3: No. 3 and No. 4 hooks

Min. : Minimum depth of hooks

Max. : Maximum depth of hooks

Ave. : Average depth of hooks

(n) : Number of measurements
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Fxg 2, Annual length frequency distribution of the albacore caught in the westem Scuth Pacific
Ocean, in 1964-1969.
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Table 2. Sex ratio of the albacore caught in the western South Pacific
Ocean, in 1964-1969.

No. of Female Male

Year fish (% %

1964 190 32.6 67.4

1965 271 25.8 74.2

1966 317 34.1 65.9

1967 277 24.6 74.4

1968 286 23.4 76.6

1969 365 26.6 73.4

Total 1706 27.7 72.3
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Fig. 3. Relation between fork length and gonad index of the albacore caught in 1966,
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‘Table 3, Frequency of the fork length of male in three layers of water in 1968 and 19869,

P : Fork length (cm)
Year Layer of water Number of fish -~
Less 99.0 Over 99.0
) R $4)
Less 200 m 65 41.5 58.5
1968 200-260 m 117 55.6 44.4.
Over 260 m 36 47.2 52.8
Total 218
Less 200 m 0 25.7
1969 200-260 m 92 23.9
Over 260 m 40 30.0
Total 202

y _Table 4. Ctﬁ-square test for the frequency of the fork length of male in three &ayefsef water;
: inr 1968 and 1969. ;

Year Layer of water x2 df TP
o Less 200 m ; 3.284 1 ; 9 I{}O—G 050
1968 . 200-260m ' 0.304 1 0.750-0.500
Over 260 m 0.768 1 0.500-0.250
Less 200 m | 0.069 1 ~0.900-0.750
© 1969 200-260 m > 0.235 1 0.750-0.500

Over 260 m 0.540 - 1 0.500-0.250

. Table 5. Frequency of sex ratiq,.i’nv three layers of water in 1968 and 1969. -

.~ Number Female Male
Year Layer of water of fish o A
Less 200 m 86 24.4 75.6
1968 . 200-260m 153 23.5 76.5
-Over 260 m 46 21.7 78.3

Total . 285 1

Less 200 m < 104 32.7 6713
. 1969 200-260 m S 19 2.7 . 713
Over 260 m R+ 27.3 12T

. Total T oo
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Table 6. Chi-square test for frequency of sex ratio in three layers of water in 1968 and

1969.
Year Layer of water 72 df P
Less 200 m 0.023 1 0.900-0.750
1968 200-260 m 0.199 1 0.750-0.500
Over 260 m 0.063 1 0.900-0.750
Less 200m 2.794 1 0.100-0.050
1969 200-260 m 0.495 1 0.500-0.250
Over 260 m 0.431 1 0.750-0.500

Table 7. Frequency of the gonad index in three layers of water in 1968 and 1969.

Female Male
Year Layer of water o Gonad Index Number Gonad Index
of fish Less 3.49  Over 3.50 of fish Less1.59  Over 1.60
(0] %) %) (%)
Less 200 m 21 71.4 28.6 65 36.9 63.1
1968 200-260 m 36 52.8 47.2 117 42.7 57.3
Over 260 m 10 30.0 70.0 36 27.8 72.2
Total 67 218
Less 200 m 34 4.1 55.9 70 62.9 7.1
1969 200-260 m 27 40.7 59.3 91 58.2 41.8
Over 260 m 15 13.3 86.7 40 42.5 57.5
Total 76 201

Table 8. Chi-square test for frequency of the gonad index in three layers of water in 1968

and 1969.
Year Sex Layer of water %2 df P
Less 200 m- 1.916 1 0.250-0.100
Female 200-260 m § 4.774 1 0.050-0.025
Over 260 m 1.627 1 0.250-0.100
1968 Less 200 m 0.585 1 0.500-0.250
Male 200-260 m § 0.867 1 0.500-0.250
Over 260 m 0.583 1 0.250-0.100
Less 200 m 0.070 1 0.900-0.750
Female 200-260 m § 4.353 1 0.050-0.025
Over 260 m 3.389 1 0.100-0.050
1969
Less 200 m 0.351 1 0.750-0.500
Male 200-260 m § 4.270 1 0.050-0.025
Over 260 m 2.767 1 0.100-0.050
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