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CATCH AND OVERALL FISHING INTENSITY OF THE:ATLANTIC BILLFISHES:1556-1980
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SUMMARY RESUMEN
Catch and overall fishing intensity for the Atlantic blue Se actualizaron los datos de captura e intensidad global

marlin and white marlin were updated using the Japanese statis- . de pesca de aguia azul y aguja blanca en el Atléntico, en bhase
. . gul 3 - =t tico, er

tics as a base. Historical Japanese and Taiwanese catch and a las estadisticas japonesas. Se actualizan v comparan ‘las es-=

intensity estimates for blue and white marlins and swordfish +imaciones histéricas de Japén y Taiwan, de captura 2 intensi
= = - 3 L4 - = L= i

were updated and compared. dad de pesca de la aguja azul, aguja blanca y pez espada.

RESUME

-

Les prises et 1'intensité globale de péche des makaires
bleus et blancs de 1'Atlantique ont 2té mises a jbur en prenant
comme base les statistiques japonaises. Les prises historigues
japonaises et taiwanaises, ainsl que les estimations de l'inten-
sité de péche portant sur les makaires bleus et blancs, sont

actualisées et comparées.



Our previous report (kikawa and Honma 19872) on the Atlantic blue and
white marlins was deated, Initially, we intended to estimate gverall
fishing intensity from the two sources, the Japanese and Taiwanese fisheries,
as this reduces the raising factor a great deal. However, as shown later,
cpue data from both fisheries are not collated and hence the Taiwanese data
were not used as base for the total estimates. For the billfishes, the
trends in longline cpue is imporrant in general to be monitored, because
of very few biological information that will allgw us to make better

approach to the situations of stocks. Therefore, we updated cpue data fot

blue and white marlin and alsc for swordfish. Assumptions and procedures

we followed here are the same as those in the previous report.

Trends in effecrive cpue

Effective cpue of blue marlin and white marlin by the Japanese longline
fishery was computed under the two stock structure hypotheses that there are
separate North and South atlantic stocks and there.is the single Atlantic-
wide stock. TAble 1 shows the annual change in the average cpue for three
consecutive years in all these cases. The 1980 cpue, for example, represents

the average for three years, 1978-1980.
Blue marlin

Tn all three cases, as shown in table 1, cpue im recent years is at a
very low level comparing to levels in esrlier vears, especially prior to
about 1965. Trom 1977 to 1980, cpue is at the lowest and levels off in all
these cases. The recent three years average (1980 cpue in Table 1) is 60 %
of the level in the late 1960's (1967-1969) in the North Atlantic and 70 %
in the South Atlanmtic stock. It is, in the Atlantic~wide stoék, 55 % of the
earlier level (1967-1969) .

White marlin

Cenerallv, cpue is in a decreasd trend since about 1967, In the South

Atlantic stock, the rzcent tav cpna iz of an all~time low

and 36 % 9f the ezrlier lavel. zic stock and in the case

of the atlentic-wide steck, the 197

0

:re nearly the same and

a little below the

walf of rhe
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For blue marlin, the incensive harvest [roz= the late 1950's te the early

n

1960's affected considerably tha longline cpus in later years, especially
after the mid 1960's. Afrer once dropped, it srill decreased gradually uncil

it nearly leveled off in recezx: several years. For white warlin, there is

generally a gradual and consiscz decrease in the longline cpua since the

early 1960's. However, it couls zat be judged ar this momant whether the

longline cpue for the North Atlastic stock or for the Arlanvic-wide stock

nearly levels off in recent three ye or is still decreasing.

Swordfish

Tzble 2 shows the change in average cpue.of swordfish for three consecu-
tive years in all three cases-as in the foregoing marlins. For swordfish,
Japan's share of the total Atlantic catch is so small throughout the history
that it is not likely that the trend in the longline cpue will reflect the

general situation of the stock(e). In all thres cases. the trends in cpue
4

are stable, sugzgesting superficially oo such & situation as being affected
by the large total Atlantic catch of swordfish.

Tn Figs. 1 - 3 are shoun tho changes in 2ffecrive cpue ol boch Ja
and Taiwznese longline fisheries for blue mariin, white mariin and swa

The Taiwanese effective cpue is based on the Japanese data
in the estimation of its effective efforc. In all three cases, the Taiwanese
cpue is mmeh lower than the Japanase cpue and generally the difference becomes

increasing reat with tha lapse of time. An another point noted in Tai
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nese data is the extremely low cpue from 1976 to 1978. This difference in
effective cpué will not be explained fully by the difference in effort dis-
tribution between the two fisheries. The trends in Taiwanese cpue agree

well with those shown by Farber and Conser (1981)..

Stock conditions

The total catch and overall fishing imteasity Tor blue marlin and white

wzre updatad as shown in Tables 1 oaud 4. The tocal cateh

zheries is

v data




base and overall fishing intensity ié estimated from the Japanese effort and
catch statistics as base. These tables are prepared for the separate North
Atlantic and Scuth Atlantic stocks and for the single Atlantic-wide stock.
Blue and white marlin catches from 1978 to 1980 in the tables are the figures
corrected from the Japanese quarterly report ¢f billfishes hooked and released

within the U.S. Fishery Comservation Zones.
Bilue marlin

The catch and fishing intensity plot from Table 3 is shown in Fig. 4.
In the North Atlantic stock, the fishing intensity, except for the early
years, Lncreased rapidly during the early and mid 1970's. 1In the late 1970's,
however, it decreased consistently. The reduced level of fishing intensity
and nearly constant catch from 1978 to 1980 suggest the increased level of
abundance comparing to rhe mid 1970's. The similar situatiom is seen in the
Sourh Atlantic stock or the Atlantic-wide stock.

The production model analysis for blue marlin using the PRODFIT resulted
in Table 5, whera the MSY and the corresponding fishing intensity (fopt>
under the three assumptions on the number of major age groups fished (K) are
indicated. In the North Atlantic stock, the MSY and fépt are roughly bet—
ween 2100 mt and 2700 mt and between 370,000 hooks and 520,000 hooks/5%sq.,
respECCiveiy and in the South Atlantic stock, between 1700 mt and 2400 mt and
between 460,000 hooks and 650,000 hooks/5%sq., respectively. In the case
of the single Atlantic=wide stock, the estimated MSY and Eopt are roughly
between 4000 mt and 4800 mt and between 350,000 hooks and 490,000 hooks/5%sq.,

respectively.
White marlin

The cateh and fishing intensity plot from Table 4 is shown in Fig. 5.
In the North Atlantic stock, fishing igtensity fluctuated without virtual
changes in catch from the late 1960's to the mid 1970's. From 1977 to 1980,
it again changed without changes in catch as in the earlier years but the
catch level during the recent four years is at the lowest. The similar si-
tuation is observed in the case of the Atlantie~wide stock. In the South
Atlantic stock, the 1980-estimate is exceptionally large. In that year,
the Japanese white marilin catch in the South Atlantic was down to half the
cateh in the previous.year with the greater effort and remianed 1.6 % of
the total South astlantic catch. 1In comsequence, a very large extrapolation

was made for the 1980 estimate. For white marlin, no information about the

MSY is obtained, for the availeble dara de nmot fit the model as already

reportred {(Hikawz snd Honma 1982, Farber 1932).
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Table 3 Apcual cacch and fishing intanaizy estimates of blue marlin by Japanese and
Table 1 Three consecurive years averages ci cpus (Fish/100 effective all arlzacic {isheries, 1956-1530
hooks) of blue marlin and white marlin
Blue marlin White marlio
Tear Horth South  Atlancic- dorth South  Atlantice L. Yovch iclzacic stock 3. Sourh Actaacic szeck
Arlancle  Arlancic  «ide Arlanric Atlancic  wide Ceac Sicaa ALl couacTies Year fapxz AL cruagrics
1958 0.347 0.217 0.276 0.030 5.040 0.035 = = . . - - - - = : g
1959 0.216 0.158 0.196 0.036  0.057 0.048 i ’ : g M - e o 3 z
3 z IS 2 .2 A
1960 0.131 0.127 0.153 0.927 0,063 0.054 1355 oo W7 200 o7 S.IL 1958 £ 332 a1
1961 0.146 G.164 0.186 0.067 0.144 0.154 1939 pey e v b iy 1259 218 sio na
1962 0.186 0.145 0.204 0.117 0.195 0.220 1920 prey 7% 584 i .3 1965 8 n3 93
1963 0.197 0.145 0.199 0.145 0.232 0.251 51 “a. <0 or s 551 1961 363 . 156
1964 0.176 0.094 0.147 0.140 0.174 0.188 1952 1223 100 wWis 11 16074 1362 167 3256 7a
1965 0.111 0.064 0.097 0.136 0.151 0.1863 1963 L7359 S13 5133 554 9.27 1963 ico 3896 s
1966 Q.077 0.043 0.068 0.152 0:127 0.158 1554 6434 739 4838 833 5.52 gz; g;:; 3;91 37T
1967 0.064 0.036 0.055 0.160 0.143 0.174 1563 n3a 599 3853 &2 3.36 273 733
1968 0.060 0.036 0.054 0.156 0.141 0.174 1956 1677 no 2033 376 5.41 1956 503 1819 543
1969 0.067 0.040 0.059 0.154 0.136 0.168 1557 435 o 157 313 1.73 1987 7 ios7 256
1970 0.068  0.04L  0.061 0.149  0.106 Q.14 e L L 33 o 192 o e w20 s
. . N " - N * 1859 658 139 1595 431 3.48 1490 s
L1971 0.066 g.oag U-OZ; 0.]1.23 0'835 0-11—;_75- 370 758 26 1239 522 151 1870 e o1y 23
1972 0.053 .03 Q.0 0.120 0.085 Q. R
1371 17213 494 1L 453 2.47 71 a1 1086 543
1973 0.049 0.040 0.044 0.122 0.084 0.119 072 s 165 e Pt ra 1512 59 Lcsa s
1974 0.049 0.043 0.043 0.127 4.092 0.124 1573 229 100 1615 705 2.29 973 54 L1935 632
1975 0.052 0.043 0.046 0.123 0.085 0.122 1974 287 120 173L 548 2.87 1974 3 1101 518
1976 0.045 .0.032 0.040 0.116 0.073 9.119 1975 551 252 1526 315 2.10 875 51 1106 602
1977 a.037 d.025 0.032 0.083 9.069 0.087 1976 260 156 1243 746 1.67 1976 3 I T3 945 100
1978 0.029 0.024 0.028 0.080 0.078 0.083 1977 113 76 7L 758 1.55 9717 17 a3 o5l 580 1.35
1979 0.031 0.028 0.028 0.073 0.085 0.073 brths m 2 30 e e 1579 “ 3 e fa oo
1 A2 a3 25 .00
1980 0.038 8.026 0.031 0.079 0.051 0.074 bt o bot 76 L2 950 13 o o = 109
Table 2 Three consecutive years average of cpue
(Fish/100 effecrive hooks) of swordfish
3. Anlancic-wide scock
. Iisaz ALl councriza
Fexr I T [ H 3
Year North South Atlanric~ 1958 13 1 L 19.00
Arlancic arlaacic wide 1957 164 27 27 13.30
19538 72 9 33 i3.08
1958 0.013 0.041 0.028 1958 84l 128 128 .57
1959 0.014 0.039 Q0.026 1950 mz 156 162 17.33
1960 0.011 0.033 9.021 1961 1268 153 o1 1,34
1961 0.018 0.040 0.029 1882 7044 471 [%:¥:3 154.96
1962 0.025 Q.050 0.038 ﬁzi :;’GO 618 §49 13.92
1963 0.036 0.064 0.051 ’ - 99 ar 362 9.29
1064 0.038 o-068 0.056 1865 STSL 459 835 3.5
1965 0.0645 0.069 0.057 1oes b 381 433 .85
1966 0.045 0.067 0.056 el i i % 510
1967 0.048 0.069 0.059 1768 ssa 178 572 5.39
1968 0.046 0.076 0.062 1e70 1635 175 458 5.76
1969 0.047 0.089 0.071 1871 1135 345 791 4.k
1970 0.047 0.103 0.077 1977 120 122 a3 1
1971 0.049 0.096 0.075 1573 346 52 754 4.2
1972 0.051 0.083 0.068 L?;’* li’»: &6 553 3.30
1973 0.053 0.072 0.063 13 s03 178 as7 242
1974 Q0.035 0.077 0.0686 .U]E 184 10t m? .52
1975 0.052 0.084 0.0686 o 33 2 355 L&
1976 0.047 0.080 0.060 1975 o5 3 By
1977 0.046 0.087 0.061 1555 e 1z 208
1978 0.056 0.074 0.06&
1979 Q.058 0.075 0.069
1980 0.058 0.083 0.071
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Table

4

Annual cacch an

7. Sourh Aclangic stock

d fishing intensiry escimates of white marlin by Japanese and
all Atlaocic fisheries, 1856-1980.

1. morch Aclaucic scock
Japan all eouncries Japaa All counrries

Tasx GRS T [ H U Teus T T T H T
1956 4 + i + 1956 13 1 15 1 15.00
1457 L} 3 25 3 §.33 1957 135 7 135 17 7.9%
1958 62 [+ §2 ¥ L.38 1958 39 ke ] 99 pal 30
1559 16 98 16 98 8.16 1959 96 139 96 139 9.59
1960 fa %3 83 1.6 0.58 1360 123 189 728 159 1.ZL
1961 30 22 a1 7% 1.16 1961 46z 183 m 00 3.61
1962 rn 165 376 =3 1.4 1962 il 533 1583 548 7.50
1963 754 150 912 423 .16 1963 1664 421 L1700 430 3.95
1964 1893 849 1690 961 1.76 1364 002 1025 041 1046 1.93
1963 1913 437 124 552 3.5 1963 718 150 2779 167 162
1964 1417 196 sy 500 3.57 Lo 1585 474 1718 513 3.36
1967 174 124 518 412 .40 1967 494 45 438 418 2.01
1968 773 115 681 287 .37 1968 15 109 1353 s1e 2.54
1963 451 136 1190 159 3.31 1369 392 182 1042 431 2.42
1970 19 01 03& 497 2.08 970 286 Fab) 1049 Ele73 131
157t 315 an 1538 §32 1.43 LS_T]A 45 29 711 n7 .24
1972 339 170 1198 501 1.99 1872 Lo1 &L 1113 884 L.66
1973 328 126 990 180 2.51 1973 27 7 789 497 1.58
974 381 120 11 8L 3.18 1974 3 2 338 119 s.50
1975 w0k 122 1084 596 1.52 1975 1% 15 436 555 0.3
1976 540 L5L 10&7 151 2.98 1978 3 2 763 soe 1.50
1977 80 87 499 543 a.52 1977 26 3 558 172 1.2%
1978 13 48 502 419 1.17 1978 1% 3 530 303 173
1979 107 57 545 341 1.50 1979 15 10 530 153 1.3
1980 125 129 529 544 8.97 . - 1980 7 17 438 1084 0.51
3. Artaocic-wide scock

Yenr Jaoan A1l countries

H < £ a

1956 19 1 19 1 19.00

1957 150 9 160 3 17.78

1938 151 p2S 161 % 4.Th

1959 12 16 uz 116 0.97

1960 753 106 13 121 2.37

1961 §92 92 823 109 7.55

1962 1915 368 2059 196 5.20

1963 2418 a1 2612 w12 §.34

1964 3495 926 3731 389 3.77

1965 4831 407 4903 683 7.63

1966 002 430 Is01 fo1 5.99

1967 668 176 1416 373 1.30

1968 1088 00 2mé 374 5.6k

1969 843 147 232 189 5.74

1970 703 208 085 617 1.38

1971 980 s 246 518 L34

1272 40 123 fan 652 3.58

1973 155 79 773 396 4.4

1974 190 69 1747 loe 5.6%

1975 418 131 1570 500 3.14

1978 543 103 1810 343 5.28

1977 106 53 1057 529 2.00

1378 17 53 1z 267 .21

1979 122 &2 1075 70 .91

1980 132 a1 367 393 1.53

Table 3 PRODFTT paramacer escimacas fov {1956~1980)
Stock hypechesis g @ :2 £
0% MSY
Separaca 4 ] §.37 B 3252
Yorth Anlantic 4 1 Q.61 523 2271
stock & 2 .64 383 2480
3 Q 0.68 d 2713
S L G.74 428 2155
5 2 Q.77 4640 2601
[ g - - -
& 1 ¢.32 373 23120
6 2 4.33 450 312
Separate 4 0 0.52 hed JZ]QO
Souch iclaotic & 1 0.50 521 2064
stock 4 2 0.47 845 2182
5 0 0.63 - 1841
s 1 0.80 532 1969
S 2 0.55 573 2091
6 0 0.66 e 17567
& 1 0.62 487 13638,
6 2 .57 335 1972
Atlancic—vida 4 g 0.86 = 4835
stock L 1 0.68 485 4279
4 2 0.69 485 4849
5 o] - - -
5 1 3.78 405 5156
5 2 79 466 4693
6 a - - -
6 1 0.84 358 4087
3 2 0.83 457 4481
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