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Studies on the albacore — XV

i.ength frequency distribution of albacore in the northwestern
Pacific Ocean, 1965—1971, and considerations on the

treatment of the data

Toshio SHIOHAMA

(Far Seas Fisheries Research Laboratory)

In this report, basic tabulations of length frequency distribution of albacore caught by
Japanese longline and pole-and-line fisheries in the northwestern Pacific fishing ground are
coutained for the years from 1965 through 1971. In addition, problems in further treatment
of the above length data are considered on the basis of the analysis of themselves.

Length of the individualfish is measured from the tip of the upper jaw to the bottom of
the caudal fork, namely fork length. Unit of measurement is taken in terms of 1cm by
rounding up the decimal fraction if any. Sampling system for the measurement in case of
albacore is : for the first stratum, number of fishing vessel is chosen as many as possible
without considering random or systematic sampling and then for the second stratum, number
of fish to be randomly measured is taken as a rule as 100 individuals per vessel chosen.

Tabulation of the length frequency distribution expressed in 1 cm length class is shown
in App. fig. 1 by fishing gear, year, month and unit area surrouned by 5° in latitude and
10° in longitude. The area included in the tabulation is north of 25°N in the whole north
Pacific Ocean for both types of gears.

To examine changes in the size composition by fishing gear, the fishing ground and
season are designated as the area north of 25°N and between 130°E and 160°E and from May
through July for the pole-and-line fishery and the area north of 25°N and between 130°E and
180° and from December through February for longline fishery. The results are summarized
as below :
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1) During the period from 1965 through 1971 fishing season, length groups occurred in
albacore catch by pole-and-line fishery are 75cm-group (a length group with the modal
length of 75cm), 85cm-group, 93cm-group and two or three length groups appeared under
70 cm, and those by longline fishery are 80 cm-group, 91 cm-group and 102 cm-group. Among
these length groups, 85cm-group of pole-and-line and 80cm-group of longline have been
caught in every fishing season, whereas occurrence of each of other length groups shows
such annual fluctuation that some of them do not appear in the catch in some fishing
seasons.

2) Modal progression ‘of the same year class with growth is observed from the size
composition arrayed by the successive fishing season for both gears (Fig.l). It seems that
age of each length group occurred above is regarded to be 4-years of age for 75cm-group of
polz-and-line and 79 cm-group of longline and 5 years of age for 85cm-group of pole-and-line
and 91 cm-group of longline.

3) Occurrence of modal positions of the length groups in the size composition of pole-
and-line catch has not been changed much for the period from 1965 through 1971 fishing
season. Historical analysis of modal occurrence of the pole-and-line albacore size composition
indicates that the modal length of the most prominent length group occurs at 80 cm for the
years of 1950’s and 85cm in late 1960’s, and varies annually from 77 c¢m to 89cm in early
1960’s indicating unstable period. In the longline size composition, the annual occurrence of
modes of major length gorups fluctuates rather remarkably, but such trend as observed in
the pole-and-line size composition can not be pointed out (App. fig. 1 and Fig. 2).

4) It is known in the northwestern Pacific albacore ground that smaller sized albacore
are more dominant in the northern portion, while larger sized albacore predominate in the
southern portion of the ground. If this segregation of the habitat by size be constant every
year, the change in the size composition would be reflected as the shift of the fishing
ground. Under this assumption, examination of the shift of the fishing ground on annual
basis suggested that this is corresponding to the change in such size composition as described
above. As shown in Table 1 and Fig. 3, the center of the pole-and-line fishing ground is
located in the area between 35° and 32°N in 1950°’s when modal length was at 80 cm and in
the area between 33° and 30°N, 2 degrees south of the above area, in late 1960’s when modal
length occurred at 85cm. In early 1960’s, when the fishing ground was formed fo the north
as was in 1960 and 1963 fishing seasons, 77 cm-group predominated, and when the ground
shifted to the south as was in 1961 and 1962 fishing seasons, the proportion of §7~89 cm-group
increased in the catch. On the other hand, in case of the main longline fishing ground, such
tendency of the change in the location of the ground as displayed by the pole-and-line fishery
has not been discermible.

5) In the size composition of the pole-and-line albacore in 1970 and 1971 fishing seasons,
modal lengths of the length group appear clearly at 85cm, 73cm and two points of under
73 cm (App. fig. 1). According to Table 1, in these two years, the proportion of the number
of catch by latitude was remarkably larger in the area north of 35°N, as being 70.4% in 1970
fishing season and 58.9% in 1971 fishing season. The area next to the above area in the
proportion of number of fish caught was the zonal area between 33° and 30°N. The size
composition of the fish in the area north of 35°N is predominant with smaller individuals

than 80 cm as shown in Fig. 5. Therefore, the change in size composition since 1970 was
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reflected by the concentration of the fishing boats into the small sized albacore fishing
ground north of 35°N.

The length frequency distribution data presented in this report are not necessarily
reflected by the catch amount by size class in the fishing season at the stage of sampling of
measurements. Furthermore, as indicated in the above analysis on the background of the
annual change in the size composition, the size frequency distribution data of pole-and-line
caught albacore are especially influenced to fairly large extent by the difference in size
being dependent on the habitat and annual shift of the fishing ground. Consequently, in
case of the analysis of fish abundance by age and catch of albacore using the length frequency

data, it seems that the above mentioned points should be taken into considerations.
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Fig. 1. Length frequency distribution of albacore 20 | N, 24,708
caught by longline and pole-and-line fishe- 10

ries during each fishing season, 1965—1971.
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from December through February.
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Fig. 2. Length frequency distribution of albacore as averaged for
5 years intervals and for pole-and-line and longline
fisheries.
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Table 1. Catch in number of albacore, by fishing season and by latitude, unloaded at Yaizu
fish market and corresponding number of trips for pole-and-line fishery, 1955—1971.

Area : North of 25°N, 130°—160°E

Fishing season : May—July

Number ‘

Catch in number by latitude in 10°%

Pishing | Nember. | Num)
Yeafgl s | om0 | 25N | 26N | 27N | 28N | 9N | 30N | 3IN | BN | 3N | 3N | BN | %N | 3TN EESE
o5 | o309 | s | | | sl s s| owe] | e w0
PO BT R | | 2] W ‘ 83| 21! a1l 9 ‘ 6! |
1957 475 | 1138 | | ‘ o\ | 3| 89 o190 | 244 25| 260 ‘ m| 2|
1958 89 | 101 0 | | 2 so| s3| se| 35| 6 j | |
1959 | 103 | 17 | ‘ 3l 3] u ! 18 1 sl 7
1960 | 488 | 776 | | ‘ o 1| 2 s | 20| 1% w9 41| 6
191 | 148 | 251 | 14 8‘ oW os) s T 11 ‘ |
1962 1| 12 | of 6| 0| 4| B/ sl oz 4 1 |
1963 95 | 239 - ’ 1l s s ol | 2 i i
1964 | 195 | 602 ‘ | 1 @) es| | 15| 5 | | oo o 2| s | | 52
1965 21 667 | AR R VAR V1 g 5| 93] o |
196 | 190 | 443 | 2] 1 w0 2 93 13| 8 nl 6| 6| al wm| o
197 | 216 | 63l | s 8| 19 es| 103 2| 15| 12| 5| 31
1968 123 191 | 30 6] 01 l 54 49 Y 2 ‘ 15| 2|
199 | 115 \ 310 | \ 11| 2| ar oumz | B L o4 2| 8
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w7 s| w| ) a7 m| w e B 1) W] §| W) 0 0O
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Table 2. Catch in number of albacore, by fishing season and by
lafitude, recorded on the logbook available at Far Seas
Fisheries Research Laboratory during 1955, 1960 and
1965 fishing seasons.

Area : North of 25°N, 130°E—180°

Fishing season : December—February

Catch i ber by latitude i 3,
Fishing 1;]%1%2?:7 ‘ ch in number by itude in 10

VAT |in 10° | 25N | 26N | 27N | 28N | 29N | 30N | 3IN 32N | 33N 34N 35N N | 37N | 3N
! - L e 4 ‘,7‘77_‘ T

1955 148‘ 0 ‘ 6

0 ;24\48‘23‘10\10‘13\10“3 0\01
1960 | 217 | 2| 2 ‘ 16 | 35 | 56| 49 29 16 6 4 1 L
1965 461\4 4{17‘107173‘8@13‘12;15 13‘315‘810
| ! | | I |
1955—1959 1960—1964 1965—1969
i
40 - N, 2,138,940 :\:I N, 2,238,640
_l _I + 1,990,613
i {\ L
30 | N
10 20 10 10 20 %

30 195545 1969 SRS D NC 513 5 5 r BRI e o i iE R DR EE
lIER e (i
W 1 25°N Lk, 130°—160°E HMA 5—TH

Fig. 3. Latitudinal catch distribution in number of albacore caught
by pole-and-line fishery in the area north of 25°N and 130°
—160°E and from May through July, as averaged for 5 years
intervals, 1955—1969.
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Fig. 4. Latitudinal catch distribution in number of albacore caught
by longline fishery in the area north of 25°N and 130°E—180°

and from December through February during 1955, 1960 and
1965 fishing seasons.
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I 35°—40°N, 140°—160°E A 5—6H
Fig. 5. Length frequency distribution of albacore caught by pole-
and-line fishery in the area surrounded by 35°—40°N and
140°—160°E during 1970 and 1971 fishing seasons (May and
June).
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B 1. 1949—19T14RIIC B 1 B 50 D 5 LTI A8 D DR RALIK
& §9 © 125°NRHL, 130°—160°E, 5—T7H
RA A D 25°NLULG, 130°E—180°, 12A—=42 A

& 1. 19651971 i BT 25890 BRI R AL DO 451, ki, BAEXE]
GREREES O XRRIEL0®), (AR 1 cm B, (REHLL
() HAEXOFTEIZOEXDS - & &/NSOEE, REHTIT- %,
fl------30°—=35°N, 140°—150°E—>30°N, 140°E

Appendix figure 1. Percentage length frequency distribution of albacore
caught by pole-and-line and longline fisheries, 1949—
1971 fishing seasons.
Pole-and-line : North of 25°N and 130°—160°E, from
May through July.
Longline : North of 25°N and 130°—I180°E, from
December through February.

Appendix table 1. Tabulation of length frequency distribution of albacore,
by year, month and unit area (Lat. 5°XLong. 10°) and
by 1cm length class, caught by longline and pole-and-
line fisheries in the North Pacific Ocean north of 25°N,
1965 —1971.

Remark : A caption for a unit area is shown by the
smallest latitudinal and longitudinal figures.
Example---- 30°—35°N, 140°—150°E —>30°N,
140°E
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1949

1950

1951

1952

1953

1954
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1956

1957

1958
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10
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, N, 14,429

- | N. 10,392

N, 54,898

N, 25,200

N, IO 365 l
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N, 24,689

61 71 81 91 101 111 cm

Appendix fig. 1.
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1967
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Appendix fig. 1. (cont’d)
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Appendix table 1.

1965 Pole-and-line

Mar. Apr. May Jun.
25N 30N 25N 30N 25N 30N 25N 30N
em\|120E [130E |140E |130E [140E [130E |140E [130E [140E |130E |140E |130E [140E |130E |130E |[140E
30 |
31
2
3
4
5
6
i
8
9
40
|
2
3
4
5
6
1
8
9
50
|
2 2
3 | 3
4 8 5 I
5 9 I 38
6 18 29 49
7 36 56 69
8 43 90 110
9 36 63 103
60 16 54 70
| 8 30 40 |
2 3 7 13 3 2
3 3 6 6 | 1
4 8 3 4 | 5
5 8 5 5 2 4
6 19 8 14 2
7 21 10 28 | 3
8 I 23 3 16 33 13 I
9 | 17 | 17 41 4 13 6
70 2 30 3 29 50 4 47 I
| 4 34 4 23 33 9 97 37
2 5 50 | 16 26 20 166 75
3 2 43 v 16 16 43 271 150
4 | 20 3 9 8 58 317 183
5 3 4 17 8 2 6 1 60 335 3 261
6 7 5 5 9 4 6 | 66 245 4 259
7 21 12 17 7 5 2 | 55 200 8 184
8 2 32 20 21 3 34 3 | 78 204 16 176
9 2 34 20 15 12 51 13 86 112 1 93
80 4 78 36 31 8 140 3 30 5 I 162 188 36 118
| 17 126 21 28 5 228 3 74 | 3 285 239 46 114
2 29 170 14 20 3 437 8 142 12 15 3 637 412 104 134
3 54 238 12 9 | 702 17 202 3 31 711,041 560 | 221 274
4 40 21 i 9 | 780 9 217 10 43 811,227 493 5 303 337
5 37 307 6 6 788 5 240 13 48 191,334 562 8 464 494
6 21 271 9 5 636 5 181 9 57 191,210 539 I 547 529
7 23 261 10 4 436 6 158 8 73 101,190 478 16 599 603
8 5 252 12 | 365 6 108 6 53 3 784 365 24 571 585
9 I 220 10 2 250 4 68 5 34 3 441 205 13 328 382
90 | 239 14 235 5 43 3 19 8 296 121 I 290 2817
| 3 221 12 180 4 27 5 13 4 165 68 5 137 155
2 180 12 164 2 N 8 8 5 113 32 2 70 82
3 189 12 175 5 8 9 N 6 47 14 2 49 35
4 126 10 139 7 10 3 2 30 5 | 18 15
5 93 8 94 8 I 3 3 | 17 4 6 10
6 42 13 69 1 2 4 2 8 | 4 3
7 39 9 30 3 | 2 7 | | 2
8 14 6 40 3 | | I | | | 2
9, 6 I 22 2 2 1 |
100 6 | 6 | I
| 3 |
2 | I
3 2
4
5
6
T
8
)
110
Total 240 | 3,465 311 645 7916,014 110 (2,047 900 420 100|9,481 |6,321 100 | 3,838 (5,615
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Appendix table 1. (cont’d)

1966 Pole-and-line

Jan. | Feb. Mar. Apr. May Jun. Jul.
30N | 30N | 25N 30N 25N | 30N 25N 30N 35N 25N 30N 30N
em \|160E |140E |140E |130E |140E [150E [140E |140E |130E |140E [130E [140E |140E |150E |140E |130E [140E |150E |140E [150E
30
31
2
3
4
5
6
1
8
9
40
|
2
3 2 |
4 | 3 1
5 9 5 2
6 7 10 3
7 8 20 10 3
8 22 31 13 I
9 17 54 22 15
50 16 71 36 22
| I 59 39 28
2 36 36 29
3 I 21 22 27
4 2 16 15 18
5 4 18 15 18
6 6 12 17 13
i} iR 2l 6 14 5
8 25 35 6 26 13
9 6 60 5; 39 9
60 8 69 3 44 34
1 s 52 34 51
2 3 32 29 74
3 | 9 25 104
4 8 9 22 64
5 14 3 4 13 47
6 10 3 8 8 25
7 16 7 12 | 5 2 19
8 S 12 25 2 23 19
9 2 9 55 28 12
70 I 16 73 5 57 4 9
| 4 N | | 106 8 95 4 34 |
2 9 8 3 | 100 8 121 | 8 72
3 4 15 2 6 83 12 133 3 3 3 | 121
4 4 3 4 58 | 3 95 4 7 6 | 188 | |
5 7 5 2 7 41 | 82 5 7 2 226 6 I |
6 7 I 13 25 2 56 7 219 3 I 2 2
7 8 I 9 27 5 28 6 8 10 | 208 17 2 14
8 5 4 | ] 20 5 19 3 21 20 9 166 2 33 3 6 18
9 I | 7 21 6 El 2 25 22 10 134 7 65 3 6 51
80 I | | 16 24 9 [ 14 | 72 63 16 101 17 98 6 15 68
—
| I 6 13 7 7 9 | 2 109 100 12 71 | 40 181 20 30 109
2 I I 7 10 3 31 8 9 4 149 162 17 62 2 75 339 26 34 167
3 | 6 i 9 79 4 25 37 245 254 22 72 4 154 552 26 29 141
4 4 2 13 84 I 2l 46 323 312 17 41 6 289 812 39 40 154
5 2 10 115 | 35 76 422 441 8 33 13 483 (1,014 67 33 150
6 | 16 128 86 85 390 419 3 16 18 575 1,100 8l 26 161
7 3 2 6 121 148 101 336 360 4 1 25 557 1,022 83 16 19
g 10 I 8 129 143 15 233 260 3 9 35 511 820 79 13 85
9 10 2 109 129 118 149 129 | 27 358 618 60 5 44
90 18 3 105 135 133 107 8l | 28 255 534 50 29
| 21 2 100 86 [l 68 36 2 34 161 343 52 | 30
2 22 | 109 80 122 49 25 13 67 228 37 8
3 22 | 98 52 60 32 13 13 44 148 15 | 4
4 25 67 32 44 15 5 5 22 98 al 5
5 24 I 62 24 24 10 2 38 17 65 |
6 13 45 7 16 6 I 5 31 2
7 7 38 6 7 2 | 2 18 |
8 8 | 17 6 6 2 | 8 2
9 4 | 8 6 4 2 2 |
100 5 g 4 | 9
| | 2 3
2 | |
3 | I
4
5 |
6 I
7
8
9
110
Total 110 265 210 101 11,361 110|1,528 1,274 1,035 1,150 |2,798 | 2,803 130 | 2,455 230 | 3,655 8,165 666 260 | 1,361




Appendix table 1. (cont’d)

1967 Pole-and-line

Feb. Mar. Apr. May Jun. Jul.
30N 25N 30N 25N 30N 25N 30N 35N | 25N 30N 35N | 30N | 35N
em \|130E |[130E [140E |140E [130E [140E |130E [130E [140E 130E [140E |140E |140E |140E |150E |140E [140E |170E
30
31
2
3
4
]
6
7
8
9
40
|
2
3
4 2
5
6 2 6
1 7
8 23
9 21
50 24
| 10
2 4
3 3 3 3
4 9
5 16 |
6 18 4 |
7 17 4 2
8 19 26 8
9 9 67 30 |
60 4 9l 64 |
| 4 130| 102 3
2 135 121 18
3 | 95| 131 23
4 54 90 18
5 26 40 16
6 15| 18 4
7 20 9 1
8 28 8 13
9 28 18 12
70 60 32 16
| 93 39 59 |
2 136 41 90 3
3 165 54 169 12
4 2 2 167 39 203 22
5 103 23 190 24 |
6 3 | 52 ] 128 30
7 4 50 8 85 17
8 | 9 3 5 47 4 70 6 3 2
9 | 6 6 8 64 3 57 2 3 4
80 | 5 7 6 22| 105 7 96 3 | 6
| 5 4 20 17 2 48| 182 21 163 4 3 6
2 9 12 2 25 27 1| o1st| 317 31 385 9 4 17
3 16 31 2 46 48 20| 312| 5i6 41 2| 683 26 8 34
4 16 52 4 73 87 27| 570| 624 42 9| 98I 64 ¥ 35
5 20 88 10| 103] 102 20| 866| 625 30 701,353 91 12 24
6 19 | 95 18 92| 24 271,082 | 549 25 171,365 119 10 12
i 18 3 99 29 79| 141 28 (1,081 | 420 10 21(1,389| 123 13 8
8 18 | 7 86 33 56| 114 39| 892| 292 7 141,100 99 7 2
9 10 3 14 5 41 34| 104 25| 588| 174 2 16| 711 71 I
90 7 8 12 44 71 27 73 18| 433| 121 14| 439 65 8
| 2 14 19 30 92 13 68 1| 210 76 5| 269 55 4
2 2 18 21 37| 137 14 59 18] 171 54 3| 167 53 3
3 I 18 27 42| 230 17 36 27 98 36 2| 116 43 3
4 9 33 45| 275 18 32 27 56 27 61 30 7
5 | 14 39 42| 345 10 36 22 46 18 47 30 7
6 2 8 27 35| 302 7 22 21 23 7 35 18 5
1 4 18 26| 222 3 17 16 10 6 17 9 6
8 15 Is| 137 I 7 10 5 | 8 4
9 2 6 5 73 | 6 3 | | 10
100 2 I 60 4 2 | |
| | 2 29 | | |
2 3 | 13
3 | | I
4 4
5 2
6 2
7 | |
8
9
110 |
Total | 149| 100| 250| 100| 850|2,145| 671|1,143| 374]6,739]5,820 1,110 110]i0,582[1,034| 100 127] 150
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Appendix table 1. (cont’d)
1968 Pole-and-line
Jan. Mar. Apr. May Jun. Jul.
30N | 25N | 30N 25N 25N 30N 35N | 25N 30N 35N | 30N
en \[130E |140E [130E [130E [140E [130E [140E |130E [140E [160E [140E [150E [130E [140E [150E [160E [170E [170E [130E
30
3l
2
3
4
5
6
7
8
9
40
|
2
3
4
5
6 |
7 |
8 4 |
9 )
50
I 3 I |
2 I |
3 I 2
4 I 2 I
5 2 5 I
6 5 9 2
i 4 24 2 I
8 4 49 | 8
9 2 76 2 9
60 ] 94 4 9
| 59 | 5
2 2 43 2
3 I 16 3
4 3 3 8 I
5 9 4 4 2 I I
6 12 9 4
7 12 4l 9 !
8 10 1a 23 2 I
9 10 180 I a1 2 I
70 8 227 5 77 4 2 3
| 5 249 14 100 2| 17 | 2 7 7
2 274 o2 il 6| 10 3 2 " 9
3 221 1| 1e 3 3| 06| 16| 14 2 5 9| 20
4 141 I 6 3 6| 9l 9| 14 30 1 | 20| 13
5 98 I 9 6 8| 60| 15 9 8| 33 3 23| 15
6 62 I 4 4 7| s2| s 7 12| 56 7 Y P 2
7 7 2 3 14| 30 7 3 i|oe2| ez n 2 9 2
8 51 | 2| 20| a1 12 2 2| 33| 49| 13 2| 36 9 ]
9 60 I 20| a2 8 ] 2| 29| 187 8 1| 29 5 4
80 46 8 s 4 5 1| 61| 288 17 2| 33 4 3
I 30 2 a| 52| s0 7 59| 219| 24 3| 29 4 7
2 28 18 7| 89| s8] 14 1| 10| 383 11 6| 53 2 8
3 21 29| 13| 1as| 71| e 3| 122| 428| 26 s| 6l 2| 1
a 6 28| 29| 172| 90| 16 2| 175| 435| 2 5| 65 20
5 2 | 33| 38| 176 79 8 6 192] 42| 29 7| 64 15
6 I | 24| 34| 14| 71| 20 8| 148| 404| 25 4| 69 il
7 2 I 26| 33| 107 si| 2 12| 18| 31| 22 69 18
8 I 5 19| 35| ea| 48| 14 14| 6| 2s0| 27 3| 69 13
9 I 2 13| 30| 25| 40| 14 22| 52| Isi| 23 6| 58 10
90 I " 18| se| 25| sa| 22 39| 44| 1aa| 2 8| 53 5
| 3 8 2| 24| 18| 13| 61| 16 a8| 25| n2| 3| 10| a4 |
2 5 20 1| 22| 8| 13| 83 8 68| 27| 108 21| 13| 65 3
3 1 i1l oas 7| 31| 108 13| 106 5 7 70 106 20 8| 55
4 14 2| 69| 16| 37| 1271| 18| 715 9 67 3| sl gl 1| 38 3
5 16 4| 120 36| 41| 148 7| 65 3 42 1| s3 8| 10| 33
6 17 3| s3] 48| 63| 135 7| s0 a 32 2| 4l 7 2| 28
7 7 s| is6| s9| 79| 108 3| a0 13 17 | 2| 18
8 2 9| 167 53| 57| 74 1los | 4 4 | 7
9 ] 8| | 33| 32 a2 9 | I 3 | I
100 | 6| 66| 25 32| 19 3 I |
| | 30 35| 10| n 6 | 2
2 I 6| 18 9 7 I I |
3 al 1 I 4 2
4 3 5 2
5 2 I
6 2 2
7 2
8 |
9
10 |
[ Total | 70] 80]2,035|1,037| 305| 739|1,235|1,208|2,363| 300| 130| 4591,372|4,589| 390| 110 |1,103| 120 155
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Appendix table 1. (cont’d)

1969 Pole-and-line

Mar. Apr. May Jun.
25N 30N 25N 30N 25N 30N 35N 30N 35N
em\|130E [140E |120E |140E |120E [130E [140E |[130E |140E |130E |140E [130E |140E |150E |140E 130E [140E |150E |130E [140E
30
31
2
3
4
5
6
7 3
8 3
9 |
40
1 | I
2 |
Kl | 3
4 I 12 |
5 | 20 2
6 4 27 3
7 6 20 22 21
8 8 19 7 23
9 6 30 2 32
50 3 18 L7 20
| 2 8 7
2 | | !
3
4
5
6 3
J | 7 2
8 4 12 Bl
9 3 9 21
60 5 12 50
| 8 5 85 12
2 | 4 1o 5 2
3 | 2 ! 86 | | |
4 2 | 51 | 1
5 9 2 26 2 | I
6 13 | 2 22
7 29 4 26 |
8 35 6 29
9 33 4 38 3 2
70 30 | 3 80 3 I 7
| 18 5 77 8 5 5
2 15 | I 102 6 9 17
3 9 | 16 90 8 28 21
4 9 | 14 72 | 51 24
5 19 | | 13 1 3 50 28
6 40 2 | 3| 15 47 56 15
7 42 13 | I 2 9 37 I 47 7
8 45 19 3 24 | 4 36 57 3 | 85 9
9 25 17 I 39 2 | 16 50 49 I 68 I
80 | 3 23 I 65 4 73 5 4 33 16 17 5 I 127 19 2
| 9 3 14 | 102 4 104 8 82 177 122 4 6 180 32 5
2. 2 18 2 15 4 121 24 150 8 18 193 366 190 8 28 379 50 4
3 1 41 13 6 8 211 41 196 7 34 356 419 181 s 49 574 68 14
4 14 62 22 5 6 229 67 222 L 52 547 499 165 3 115 712 62 28
5 16 52 19 | 9 263 54 183 9 81 616 479 126 2 184 709 51 21
6 1] 37 21 I 9 172 68 122 7 80 644 362 8l 2 203 623 41 14
7 L] 33 14 | 6 145 46 8l 4 90 559 306 60 242 468 28 9
8 5 14 2 4 92 29 34 4 67 361 192 32 149 287 17 4
9 4 16 | 2 36 13 16 | 41 159 87 18 | 73 174 8 6
30 z 22 3 50 19 13 6 40 104 69 I 53 143 6 |
1 3 15 36 15 3 | 21 47 26 5 17 64 6 |
2 3 I 37 15 | 2 14 16 17 3 8 33 5
3 5 5 41 9 6 5 6 12 3 4 22 | |
4 3 4 49 5 6 6 4 4 | 12 2
5 4 6 32 3 6 3 | | 9 |
6 3 | 20 5 3 | | 2 |
7 | 24 | | | |
8 I 19 2 |
9 6
100 4 I
I 4 |
2 4 I
3 2
4 |
5
6
i
8
9
110
M 100 350 100 440 50| 1,815 435 1,302 27 65 575(3,749 (3,375 2,393 86(1,138|5,021 548 210 110
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Appendix table 1. (cont’d)

1969 Pole-and-line (cont’d) 1970 Pole-and-line
Jul. Aug. Sep. Mar. Apr. May
30N 35N 40N | 40N 40N 25N 25N 30N 25N 30N 35N
cm \|140E [150E |140E |150E [160E |[160E ISOEIIGOE 140E |130E |140E |140E |130E [140E |[130E |140E |150E |140E |150E
30
31
2
3
4
5
[
7
8
9
40
. m
2 |
3 2 |
4 2 5 6
5 3 7 2 15 18
6 1 27 3 1 26 38
7 32 74 2 3 3 I 48 116
8 50 113 16 5 | 5 3 | 46 195
g 50 121 26 12 13 17 I | 30 139
50 28 85 23 30 33 56 | 8 16 95
| 15 30 18 26 75 127 2 6 7 34
2 6 15 I 16 126 190 | 6 6 28
3 5 4 4 6 92 184 | I 4 12
4 | 2 44 115 | 2 8
5 | 16 33 | 4 6
6 4 8 I 16 6
7 3 41 25
8 9 13 63
9 25 192 140
60 43 279 218
| 49 231 250
2 37 | 182 250
3 12 88 190
4 5 44 82
5 | 17 31
6 | 15 9
7 | 6 5
8 4 26 15
9 9 48 43
70 I 2 14 76 82
1 26 133 143
2 42 214 244
3 42 212 301
4 4 47 156 262
5 | 8 31 103 232
6 | T 26 43 124
7 1 12 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>