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Japanese lopgline effort now strongly tends to concentrate in particular
areas and seasons. The effort” cencentration is mainly directed at the blue-
fin tuna and the bigeye tuna in the North Atlantic. It is expended mostly
to the bigeye tuna and the southern bluefin tuna in the South &tlantic. The
effect of such effort concentration that may have on the billfish catch could
not be neglected in the use of current Japanese data. This manuscript provides
the recent trend in this point for 2 particular area, with updated basic
estimates for the white marlin and the blue marlin on the Atlantic-wide basis
as necessary procedures.

Catch and effective effort from 1956 to 1977

In estimating the effective effort, we followed Honma (1974) as pre-
viously. Three underlying assumptions to have it calculated were usedy
the single Atlantic-wide stock amd the discrete North and South Atlantic
stocks. The catch and effective effort from 1956 to 1977 are given in
Tables 1 and 2 for the white marlin and blue marlin, respectively.

White marlin: The most noticeable change in these basic figures in
recent years occurred in 1977 on all of the three stock hypothesis. For
the North Atlantic, the 1977 catch plummeted suddenly as low as roughly
17 percent of the 1976 catch. The calculated effective effort alsc
reduced, although in lesser degree. The resultant CPUE in 1977 was about
36 percent of the 1976 value. For the South Atlantic, where only -a small
amount of effective effort has exerted after 1973, the 1977 catch increased
nearly 10 times the catch in 1976 with increased effective effort, altheugh
in lesser degree. The 1977 CPUE was roughly 3 times the value of the
preceding vear. The prominent 1977 low in CPUE for the whole Atlantic is
attributed to the drop in catch for the North Atlantic.

Blue marlin: The 1977 low in catch and effective effort for the North
Atlantic and, consequently, fer the whole Atlantic is indicated for the
blue marlin, too. The 1977 high in these estimates for the South Atlantic
is also observed. In any of the three cases, the difference between the
1976 and 1977 CPUE's is not so remarkable as for the white marlin. The
gradual downward trend in CPUE te the lowest level from 1973 to 1977 is
indicated.

Shift in nominal effort and its possible effect especially on the 1977
white marlin catch

Fig. 1 shows the change in nominal effort from the inception of the
Japanese fishery to 1977 for six ICCAT billfish areas as given in Fig. 2.
In Ares 5 of the western South Atlantic, substantially no fishing effort
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‘Mexico area north of 25°N) from 1972 to 1977.

has been expended after 1973. The recent highest occcurred in 1975 in

Area 4, where the effort is mostly directed at the bigeye tuna and bluefin

tuna from off the West African coast to the Medirerranean. However, es-
pecially importaﬁt for the white marlin and blue warlin are the western
tropical and subtropical areas of the ». rth Atlantic Ocean. These areas
are represented by Areas 1, Z and 3. ... white marlin catch in these
three areas is accounted for around 90 . :rcent of the total Norch Atlantic
catch.during the recent several years (7 :ble 3). Of.these areas, the
proportion of catch from Area 1 has recently increased and reached well
over half of the rotal Nerth Atlantic catch after 1973. The blue marlin
catch in Areas 1, 2 and 3 is also accounted for roughly 90 percent of the
total North Atlantic catch recently (Table 4). The largest proportion of
eatch (belew half on the average) is shared by Area 3.

The effort expended in a recent few years in Area 1 which is the most

‘representative for the white marlin catch is obviously not for the white

marlin but for the bluefin tunz. The seasenal change in nominal effort

in this area indicates directly the recent shift in the strategy of Japanese
Iongline fleets. TFig. 3 shows the quartery changes in nominal effort and
hook rate of the white marlin in the northern half of Area 1 {Gulf of

Fig. 4 indicates these changes
in the southern half of Area 1 (Gulf of Mexico area between 20°K and 25°N)
during the same period.” In the mortheru area, the nominal effort peaks in
the third quarter in 1972 and 1973. It peaks in the second quarter after
1974, with rapidly increasing amount. The shift from the third quarter

to the second quarter of the peak corresponds to the shift from the yellow-
fin tuna to the bluefin tuna of the target species. In addition, theé pro-
portion of effort in the third quarter has decreased considerably, as. this
situation procceds, and fell to the lowest in 1977. The hook rate of the

_white marlin, on the other hand, consistently peaks in the third quatter,

except for 1972. Consequently, the substantial part of effort expended in
thiis area is not exerted effectively upon the capture of the whire marlin
during a recent few years, especially in 1977.

In the southern area, effort has been mainly expended in the. second
and third quarters and noe such shift in effort as seen in-the nerthern area
is indicated until 1976. 1In 1977, however, effort drastically reduced as
nearly all of it was shifted out of this area. Especially, the lack of
effort in the third quarter seems to be responsible for very fevw number of
the white marlin caught in 1977.

Tt is clear that, in 1977, nearly all of effort in the total Area 1
or the Gulf of Mexico area was expended during the period in which the
availability of the white marlin is very low. This will explain the sharp
1977 low in the effective effort for the North atlantic. However, it is
an another question whether or not this reduction is large enough to
describe the change in availability of the white marlin in recent Japanese
data in connection with the status of the stock.




Enlarged annual size frequencies

Tables 5 and 6 present the size frequencies of the white and blue
marlins simply enlarged from the limited pooled data to the annual catch
in Tables 1 and 2. TFor the North Atlantic, the data used are essentially
the same as those in our previous report (Kikawa and Honma 1978). The
size frequencies are here shown in the 10 cm class interval and smoothed
by the moving average of three. Prior to 1974, size data of billfishes
are generally scarce. Years not furnished with size data over 50 indivi-
duals are negledted. Some contradiction occurs in the eariiest statistical
figures, where .the number of fish measured exceeds the total estimated
cateh (South Atlantic white marlin for 1956 and Worth Atlantic white marlin
for for 1957). -In that case, the size frequencies give the actual numbars
measured. After 1975, Japanese longline fishermen in the Atlantic Ocean
have provided size data made on board on the continuing basis.

In many years after 1956, the white marlin have occurred as a broad
uni-modal group on the smoothed size frequencies in the 10 cm class inter-
val. Generally, the South Atlantic fish are larger in the average size,
as already known (Ueyanagi et al. 1970). Throughout the periocd covered,
the average size of fish has changed from year to year but indicates no
definite trend for both the North and the South Atlantic fish.

The blue marlin have much wider range in size. During the period
covered after 1956, two broad modal groups are discernible at intervals,
one with mode below 200 c¢m and the other with mode above 200 cm eye-fork
length, for both the North and the South Atlantic fish. The annual change
in the average size has been rather limited since the earlier years, except
for the 1956 data from the South Atlantic fish. ¥o definite trend in the
average size is indicated for both.
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Table } Estinates of Japanese longline catch, effort and CPUE for Atlantic white marlin, 1956-1977.
whole Atizntic torth Atlantic South Atlantic
Year
C X u < X u C X [t}

1635 0.0C3 0 13 i} 5 78 0.097
1557 0.063 145 203 0.072 &83 1,189 0.038
1858 0.031 522 2,747 0.019 €33 1,537 0.054
15 Bl 1,133 £,083 0.019 5,648 9,754 0,053
158 0.634 1,3 2,585 G054 9,593 13,122 C.07§

0.322 2,155 1,585 0.138 35,959 12,108 0.297

0.2:3 20,379 12,074 0.158 939278 44,081 0.232
15 0.17% 32,521 25,215 0.129 54,417 29,220 0.385
15 0.1 73,458 62,426 0.2 37,957 71,744 0,123
15 0.170 55,870 35,635 0.153 72,437 50,874 0.132
15 €.183 50,139 28,521 0.176 33,047 132,853 0.115
15 0.150 12,011 8,878 0.147 29,493 17,218 0.1
ie 0.1869 12,513 5,559 0,138 30,044 22,079 0.138
1989 26,576 18,443 2,158 16,248 5,824 0.170 16,728 10,7235 0.100
1970 31,787 26,715 0.118 15,632 14,854 0.132 12,105 15,239 0.079
197 36,3359 28,85 .27 35,438 27,078 0.127 1,921 322 0,105
1972 18,333 15,428 0.059 12,381 12,358 0.1C0 2,872 4,220 0.070
1373 13,218 10,101 01N 12,502 8,582 0.138 713 913 0.078
1974 2,412 8,739 0.142 12,233 8,€37 0.142 179 139 6,128
1975 15,192 16,484 0.052 14,786 18,650 0.089 425 877 0.0%
1976 15,839 12,547 0.122 15,785 13,413 0.118 54 133 0,040
1977 3,136 6,556 0.048 2,628 6,184 0.043 528 a482 0.119

C: Catch in number %: Effactive number of hooks (xlDa) U: CPUE



Table 3 Proportion of white marlin catch in major North Atlentic billfish areas, 1968-77.
Table 2 Estimates of Japanese longline catch, effort and CPUE for Atlantic blue marlin, 19561977,

Catch in number Proportion to North Atlatic catch

T e forth Atiantie South Atlantic Year Whole Atlantic Horth.Atlantic  Areas 1, 2 & 3 Area ] Area 2 Area 3
Year ¢ c < v 1958 42,957 12,513 0.625 0.127 0.262 0.237
¢ * v ¢ * ¢ 1959 25,976 16,248 0.721 0.036 0.279 0.406
500 126 0.395 55 v 9.538 fos ¢.262 1970 31,787 19,682 0.7%2 0.312 0.3 0.039
3,085 0.224 1,120 255 0.331 7,574 o.212 1971 36,359 34,438 0.862 0.302 0.497 0.063
6,754 0.147 3,359 2,810 o 8,585 0.133 1572 15,333 12,361 0.718 0.388 0.236 0.094
14,403 0.157 £,347 4,818 0,144 16,280 c.12 1573 13,215 12,502 0.972 0.538 0.395 0.040
17,542 0.154 5,329 4,570 0.128 21,251 .19 1984 12,412 12,233 0.939 0.597 0.236 0.107
17,424 0.247 2,213 2,558 0.163 35,798 ¢.187 1875 15,192 14,766 0.917 0.718 0.106 0.093
52,78 06.212 51,558 19,840 5.285 55,677 I 0.139 197 15,835 15785 0945 0.515 0388 0 041
£6,545 0. 51,852 32,348 0.760 43.855 28,581 0.154 1977 3,156 2,625 0.814 0.573 0.152 0.089
91,867 0 50,224 43,747 0.10) 33,672 52,103 0.052
72,951 0 26,878 37,374 0.c72 17,827 42,424 0.¢50
42,882 0 1,337 19,238 0.259 10,228 31,129 5.033
15,854 0 5,00z 8,051 0.032 5,555 15,855 0.035
15,937 0 5,783 7,528 0.050 5,270 10,523 6.040
19,561 0 5,858 12,339 0.080 3,723 8,721 0.543
19,523 0. 8,903 13,886 0.084 2,418 8,013 ©.030 Table & Proportion of blue marlin catch in major North Atlantic billfish arcas, 1968-77.
12,078 40,321 0. 16,309 30,818 0.053 1,769 1,615 0.035
- ~a ’ o] G.0R3
157 5,238 13,712 0 4,339 To,'j’.jl‘ 2.%3 : ?:z zii ;::; Catch in numbar Proportion to North Atlantic catch
1573 2'525 g"'i: g Zﬁz j'izz 2’:;; ;2; ';;4 ’455 D.;;; Year Whole Atlantic tiorth Atlertic  Arcas 1, 2 & 3 Area 3 Area 2 Area 3
‘ €3 4 .38 2 .C .
:;; ;;fz 20:;51 0.044 8,254 16,947 £.c49 535 1,752 0.023 1965 9,035 4,785 0.474 9.181 0.135 0.158
1576 3,265 11,129 0.029 3,227 9,914 0.033 33 236 0.015 1959 13,581 9,859 0.745 0.023 0.252 0.471
1977 1,627 5,937 0.624 1,251 4,428 0.029 166 520 0.027 1970 11,327 8,908 0.764 0.8 0.372 0.204
1871 18,078 16,309 0.904 0.136 0.202 0.566
C: Catch {n number X Effective number of hocks (x103) u: CPUE 1972 5,338 4,388 0.681 0.175 0.15% 0.355
’ 1973 4,626 3,273 0.955 0.314 0.324 0.257
1974 3,593 3,389 0.875 0.286 0.297 0.292
1975 8,850 8,254 '0.869 0.243 0.054 0.571
1976 3,265 3,227 0.917 0.213 0.380 0.325
1977 1,627 1,261 0.770 0.218 0.108 0.446




Table 6 Enlarged size {eye-fork length} frequencies of white marlin in the Atlantic Ocean.
e North Atlantic blue marlin

Table 5 Enlarged size {eye-fork Jength) frequencies of white marlin in the Atlantic Ocean.

X ) e-f 1957 1966 1968 1872 1975 1976 1977
a. North Atlantic white marlin
61- 70
. 71- 80
e-f 1957 1965 1568 1968 1971. 1572 1973 1975 1976 1977 81- 90
91-100 3 1
- 70 101-110 28 8 6
71- 80 Mni-120 5 273 28 19 n 4
81- 90 350 7 4 121-130 27 539 43 28 30 27 14
81-100 3 1370 903 3] 14 8 131-14 38 595 109 82 106 4 32
101-110 12 3794 1781 596 368 398 47 141-150 @3 753 185 3 303 159 72
11-120e 28 194 8707 3040 4208 2234 1531 2520 275 151-169 142 €53 430 139 784 257 114
121-130 78 8132 12033 3128 9057 3189 3595 2958 4188 502 161-170 203 858 588 193 1403 372 136
131-140 101 15753 11288 2302 10079 3943 3417 3824 2520 720 171-180 177 595 58 44 1645 28 143
151-150 92 17099 6738 780 7186 2493 1809 2938 2641 557 181-180 142 361 574 468 1464 543 140
151-160 41 10243 3226 654 927 325 1708 1016 408 181-200 75 577 531 495 £75 440 125
161-170 10 3052 1538 9z 625 321 190 20)-210 49 850 617 413 498 350 112
171-1890 56 403 84 147 211-220 13 1034 338 496 250 152 76
181-150 86 197 32 83 221-230 9 £68 258 550 206 130 66
151-200 76 %) a3 231-240 18 81 100 470 157 108 49
200-21C 29 7 27 251-250 35 64, 100 249 124 82 2
211-220 14 7 N 251-280 5 485 72 83 74 2 37
221-230 14 4 251-270 27 325 57 56 &9 26 25
231-240 7 271-230 18 163 23 52 n 21
201-750 221-299 3 220 14 60 7 13
251-260 - 231-303 110 29 3 3 14
321-310 29 19 & 10
Kean 134.7 1417 123.8 115.4 128.6 136.1 128.8 137.9 132.5 152.6 311-320 4 7
321-33 2 3
331-34 4
341-350 2
351-360
351-310
371-3%
t2an 189.6 190.9 199.4 202.3 183.5 213.4 184.2
b. Seuth Atlantic white marlin
e-f 1956 1957 1965 1966 1967 1973 1974 1975 b. South Atlantic blue marlin
61- 70
f-70 e-f 1956 1557 1955 1966 1968
g1- 50 .
51-300 79
101-110 179 1705 236
111-120 22 19 246 2512 560 31 18
121-139 46 107 erg? 6300 1681 94 43 88
1312140 54 195 16925 2523 2841 172 58 168 2
141-150 40 153 20782 9332 £952 Yo7 a6 160 2%
151-160 18 BE 1££59 6287 7934 139 25 13 03 26
161-170 § 30 £309 274 4956 63 13 37 §0 126 129 g 153
171-180 10 2465 nn 22¢2 19 ] 13 56 189 323 203 181
181-190 2 45 273 5 8 51 393 383 433 3
191-200 89 4 7 4 793 776 593 285
201-210 6 24 172 1428 853 353
211-220 4 21 1275 2473 1145 383
221-230 19 1108 2538 1213 359
23126~ 21 £33 1551 1033 338
241-750 13 503 $70 798 239
251-260 9 313 47 793 18
188 m 553 181
Mean 135.2 141.3 145.4 140.8 149.6 1431 140.9 145.2 164 849 651 18
164 850 48 254
2 517 413 207
102 635 300 155
775 16 13¢
517 15 78
328 24 130
65 51
€5
€5

156.7 192.2 215.1 207.5 203.7
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Fig. 3 Quartery cne ort end hook rate of white
= marlin by Jzpanese longling fishery in the narthern Gulf o7
L, Mexico (25°-30°H, B0°-100°K) from 1972 ta 1977. Vhere no
H °r effort is expended, hook rate is shown as 0. Solid Vine,
5 hook rete; Hashed Jine, number of hooks used.
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Fig. 1 Change in Japznese nominal effort =
for ICCAT billfish areas from 1335
to 1977.

Fig. 4 Quartery changes in nominal effort and hook rate of white
marlin by Japanese longline fishery in the southern Gulf of
vexico (20°-25°H, 80°-100°W) from 1672 to 1577, Legand as
in fig. 3.

Fig. 2 ICCAT billfish arzas.
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