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Catch variation of the sailfish caught by the longline
fishery in the eastern Pacific Ocean, 1963-1970

Susumu KuME
(Far Seas Fisheries Research Laboratory)

Sailfish, Istiophorus platypterus, in the eastern Pacific Ocean are distributed densely in the
coastal areas off Mexico and Middle America. In these coastal areas, the sailfish have been
caught only by the sport and artisanal fisheries, and the amount of total catch has been very
small. In 1964, the Japanese longline fishery began to utilize the species substantially in this
region. In the following year, the best catch was recorded with the estimate of 400 thousands
individuals. Since then, the fishery has been harvesting fairly large amount of the species.
To make a preliminary stock assessment, the data on catch and effort of the fishery were ana-
lyzed in this report. Seasonal changes in the geographical distribution are also described by
using the same source of data.

Two areas, “Coastal Area” and *“ Research Area”, are designated in consideration of the
distribution of the species as shown in Figure 2. Catch data of the Japanese longline fishery,
on account of the entry form of the fishing loghook, combine the catches of sailfish and short-
bill spearfish, Tetrapturus angustirostris, under the same category. However, judging from
the data presented by KUME and JOSEPH 1969a (Fig. 1), catch data in the region concerned are
regarded to stand exclusively for sailfish catch.

ANALYSIS ON CATCH AND EFFORT DATA

Research Area

The following points are indicated in Figure 3 ; (1) fishing effort in terms of hooks used
(f) which were not standerdized by species increased rapidly from 1963 to 1964, (2) the effective
hooks (F) standerdized on this species, however, did not change in the same manner as in the
above, (3) since 1965 the effectivity of effort on the species (F/f) has been around a value of
1.0, which means the fishermen’s preferability to capture the sailfish has been high, and (4) the
efforts increased upward until 1968 but turned to a decreasing trend thereafter.

It is shown from the relationship between catch and effective effort that the sailfish stock
responds to such general course as a stock passes through variable fishing effort, and the re-
cent index of density of the stock has dropped down to two thirds of that of the inception of
the fishery (Fig. 4). A
Coastal Area
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Dependability of the sailfish fishery upon the Coastal Area changes from year to year, be-
ing from 609 to 902§ in terms of proportion of the catch in number in the Coastal Area. The
effectivity of effort in this area fluctuates more markedly than that in the Research Area, by
which it is mentioned that even in the Coastal Area fish species other than sailfish become
occasionally to be major objective of the fishery. This is particularly observed in 1966 and
1969, when striped marlin off Baja California and bigeye tuna off Ecuador were caught by the
fishery to a large extent. Recent level of the stock expressed by the index of density in this

area revealed the same result as that of the Research Area (Table 1).

INFORMATION ON THE DISTRIBUTION

It is shown from Figure 6 that the dense area of the species is obviously located toward
the coastal region. The seasonal change in the geographical distribution of the species is sum-
marized from Figures 6 and 7 as follows : the most abundant region in the first quarter of the
vear is observed in the coastal area off southern Mexico, Guatemala and Costa Rica as being
the centre of the distribution, and with the progress of the season the densely distributed areas
occur in the area around the Gulf of California to the north and in the area of the Gulf of
Panama to the south. This poleward extention of the abundant area along the coastal area is
presumed to be attributed to the migration of the fish. For more detailed explanation, infor-
mation on tagging experiment, size composition and so on are necessary.

Coastal nature in the distribution of the sailfish stock is evaluated by comparing the
relative abundance in three areas (Table 2). The nature is obvious.

The iurther examination revealed that the coastal nature changes yearly and quarterly.
The difference of relative abundance between “Research” and “Coastal” Areas are most re-
markable in the first quarter of the year (Table 2). The annual and seasonal changes in hook
rates of Coastal Area and outside of Coastal Area in the region between 10° and 20° N, the
centre of the distribution, indicate that the distribution pattern in 1970 has changed remarka-
bly from the average one (Fig. 7). These observations suggest that the distribution pattern
varies seasonally or yearly in such a way as the seaward movement or expansion of the abun-

dant area close to the coast.
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Fig. 1. Distribution by 5° areas of sailfish
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and shortbill spearfish captured during
nine cruises to the eastern Pacific Ocean
from 1962 to 1967. Upper, middle and
lower figures denote sailfish, shortbill
spearfish and the number of sets made,
respectively (after KUME and JOSEPH
1969a).
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Table 1. Catch and effort statistics of sailfish caught by longline fishery
in the “ Research Area” and “ Coastal Area”.
Catch in Hooks used Effective Effectivity Index of
number . , hooks :
Year Cin 1,000%s) (in 1,000/s) Cin 1,000's) of hooks density
«© H (P (F/D (100 x C/F)

1963 3.4 1,555 442 0.28 0.77
s 1964 54.3 7,832 11953 0.25 2.78
E 1965 379.7 9,686 10, 123 1.05 3.75
= 1966 200.3 9, 356 8,228 0.88 2.43
(3]
= 1967 254.5 7,649 8,960 1.17 2.84
% 1968 371.2 14, 867 16, 455 1.11 2.26
= 1969 162.0 9,725 9,144 0.94 1.77

1970 242.1 8,720 10, 635 1.22 2.28

1964 46.1 5, 804 1,001 0.17 4.61
s 1965 335.8 7,085 7,223 1.02 4.65
<E 1966 169.1 8,429 5,504 0.65 3.07
= 1967 157.3 4,407 4,497 1.02 3.50
7 1968 343.9 10, 643 11,574 1.09 2.97
S 1969 136.4 10, 101 4,959 0.49 .75

1970 166.9 7,782 6,110 0.79 2.73
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Fig. 3. Annual change in fishing effort and effectivity of effort on
sailfish in the “ Research Area”.
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Fig. 4. Annual change in index of density of sailfish in the “ Research
Area”.
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Fig. 5. Relationships between effective hooks and catch in number and
between effective hooks and index of density, of sailfish in the
“Research Area”.
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Fig. 6. Seasonal distribution of average hook rate, catch in number
per 100 hooks, of the sailfish in the Research Area by 5 degree
square. Shaded or striated bars inserted in each square show
the area with hook rates more than 5.0 or 3.0-4.9 respectively.
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Fig. 7. Seasonal and latitudinal changes in average hook rate of sailfish
in the “Coastal Area”. Striated part shows hook rate in the

Gulf of California.
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Table 2. Average relative abundance of the saifish in three areas.

Tnfex Gt l Index of abundance by quarter(Q.) ‘ Tndex of
Area -
areal size Ist-Q. 2nd-Q. 3rd-Q. 4th-Q. Total I density
“ Research ” 324 912 584 634 535 2665 8.12
*“Coastal » 120 389 305 357 388 1439 11.99
Outside of ’ ,
“ Coastal ” 204 523 279 277 147 } 1226 6.01
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