Col.Vol.Sci.Pap. ICCAT, 26 (2) : 396-401 (1987)
SCRS/1986/043 396

TREND IN HOOK RATE OF ATLANTIC SWORDFISH

T. Koido, Y. Yoremori
Far Seas Fisheries Research Laboratory
5-7-1 Orido, 424 Shimizu, Shizuoka Pref., Japan

Introduction
SUMMARY
Based on Japanese longline data duriag 1970 to 1984, trends in rhe hook Deep longline operations (DL) were introduced by Japanese tongline
rate of swordtish were examined for major fishing grounds in the Arlanric boats in the equatorial Pacific and Indian Oceans from the late 1970s. 1In
Ocean the Atlantic, the DL has been practiced by the Japanese longliners simce

1977 and at present, spreads all over the lower Vatitudes of the three
oceans. - This type of operations primarily aims at bigeye tuna inRabiting
BESIME mainly in deeper waters below thermacline. The inngline hooks are being
set in much deeper layer for the DL than for the regular Tongline operatisns
La tendance du taux par hamegonr de 1'espadon est exaniné, &8 partir de {RL}.
données palangridres japonaise pour les années 1970 & 1984, pour les prin~-

. Comparison of hook rates between the RL and DL has already been wmade
cipaux lieux de péche de 1'Arlantique.

for central western Pacific {Suzuki et al. 1577} and for indian Ocean
(Xoldo 1985). In the present study, hook rate of the Atlantic swordfish
between the two types of operations was compared in model areas using the
Japanese longline data, .After correcting the difference in fishing ef-

RESUMEN ficiency of the DL to the RL, 1f any, on swordfish during 1977 to 1984,
) long term trend of hook rate for the Atlantic swordfish caught by the
En base a los datos palangreros japoneses del periodo 1970-1984, ge Japanese lYongliners from 1956 to 1984 was analyzed.

examind la .tendencia de la tasa de anzuelos del pez espada en los

principales caladeros del AtlSamtico. ]
1. Division of model areas

The Japanese lnngline fishgfy,started {ts ‘operation in the Atlantic
in 1956 and covered most of the presently established fishing grounds by
the late 1960s. To obtain general fwage of distribution of the swordfish
catch rate in the longline fi;hing grounds, average hook rates (catch in
number of swordfish/1000 hooks) was computed by five-degree square by
quarter from the data during 1967-1972 {Fig. 1). Swordfish appear widely
distributed and are captured in almost entire part of the Atlantic with
some seasonal difference in distribution,

Since the stock structure of the Atlantic swordfish fs not clear, four
model areas as shown in Figure 2 were somewhat arbitrarily divided taking
into account of the information from Figure 1 and the operational activities



of the Japanese longline boats. In the morth Atlantic, Areas } represents
fishing ground for bigeye and bluefin, Area 2 for yellowfin tuna and Area 3
for bigeye. In the ssuth Atlantic, Area 4 for bigeye tuna fishing ground was
choser. No model area was set up for the areas off south America since the
Japanese longliners hardly operate there in the receat years. Incidentaily,
EEZ of the U.S. was excluded from Areas 1 and ? to keep consistency in
comparison before and after 1977 when 1t was enforced to release swordfish
captured by the foreign longliners within the 0.5, EEZ.

2. Comparison of hook rate between the RL and DL by quarter of the year
&nd model area

The definition of the Ri and DL used in this document are the same with
those bv Koido (1985). The hook rate of swordfish was calculated by the two
cypes of ‘the operations, Guirter of the year and by model area. Figure 3
appears to indicate the hook rate Fluctuates randomly regardless seasonal,
year and the two types of the operstions for all model areas.

From the dats shown in Figure 3, the data im which both the RL and
BL with the use of more than 20,000 hooks {about 10 operations) were se-
lected as effective dats and mean of hook rates and ifs 98 percent confi-
dence interval ware calculated for each typé of the operations {Table 1).
Hean hook rate 1s higher im the BL than in the RL in 21} model areas.
However, the confidence interval of the mean of hook rates by the RL and
DL overlaps for Areas I, 2 and 3 thus indicates no significant difference
in the fishing efficiency between them. For Area %, the confidence limit
for the BL is stgnificantly higher than that for the AL, indicatining
statistically significant difference between the two. Ha correction for
the fishing efficiency between the twe types of operations was made for
Areas 1 te 3 since the efficiency did not differ statistically. For Area
4 since 1977 hook rate was corrected with the ratio of average hook rate
by the DL te that by the RL 1.e., 1.5 and rate of the number of the DL to
the tetal hooks shown in Table 2.
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3. Trends of cetch, fishing effort and hook rate by quarter of the year

Trend of nominsl number of houks by the Japanese tongliners shows most
of the fishing effort in the 1960s was exerted in Areas 2, 3 and & ziming
st tropicel tuna species such as yellowfin and bigeve (Fig. 4). Areas 3
and 4 recelved substantial amount of the Fishing effort in the 1970s, Im
the 1980s, the fishing effort has increased in Avess 1 and 4. The fishimg
effort in Area 2 has been tow since 1972, Swordfish catch in number re-
wmarkably increased in vesent years in Ares £ (Fig. 5). Area 3 has secondary
farge catch. Ares 2 produces the smallest catch coﬁpared with the rest of
the areas,

Trend of swa%df1sh hook rate by the Japanese lsngliners is shown in
Figure 6 for the period 1956 to 1984. Hook rates from 1977 to 1978 sre righ
in fres 1. However, before and after this perisds, f.e., the period from
the late 19805 to 1971 and after 1979, no trend is apparent, although both
periods show Yower average hook rate. In Area 2, although data are limited
because of small number of the catch and Fishing effort as previcusly showns
in Figures 4 and 5, the trend of hook rate is similar to that in Brea 1.
High hook rate was observed frem 1977 to 1980 but in the period before and
after this, hook rate is low without any appreciable tremd. In Areas 3 ang
], there seems to be s)ight increasing trend of the hook rate from the come
mencement of the fishery. Therefore, it is concluded that the stock Teved
of the Atlsntic swordfish shows no appreciable decreasing trend im the si%
major lengline fishing grounds examined and it seems increasing for Areas 3
and 4.

4. Discussion

Biologicel information on the Atlantic swordfish is very liwmited,
especially for stock structure end 1t is impossible at the present moment
to konciude whether or not "the Atlentic swordfish is composed of single
stock. For example, larval swordfish occurred not only in the Caribbean
Ses and the Mediterranesn but aiso im the central Atlentic (Rishikawa et &b,
i978). As previously wentioned, the sress with high swordfish catch ere not
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timited {n specific regions of the Atlantic. Therefore, there is ne gusr-
antee that each wodel area corresponds to & specific unit stock.

The present result suggesting no significant difference in fishing ef-
fictency for swordfish between the tws types of the operation in the north
Atlantic (Areas ¥, 2 and 3) seems to be in accordance with the results of
sonic tag experiments which revealed the fish moved vertically in a wide
range from 20 to 600 m (Carey et al. 1981}, thus suggesting that for sword-
fish the chance of encountering to the hooks set, deeper or shallower, does
not change sppreciably, Suzuki et al. (3977} showed 2 slightly lower fishing
efficiency of the DL over RL for swordfish in the central westerm Pacific.
Results of experimental fishing wsing various construction of the jongline
show swordfish tend to be captured with the hooks set in shaliower waters in
the central western Pacific {Fisheries Agency of Jspan 1980, 1981, 1983s,
1983},

These ohiervations imply fishing effictency of the RL ‘over 0L changes
depending on areas as well 55 seasons since ovceanographic charecteristics
such as the thermocline sometimes changes remarkably evén in the same areas.
It ts wot Cerfain to conclude that the difference in the hook rates between
the two types of operations here shown reflects real diffevence specific
to the gear efficiency alone. Therefore, the result obtained in this paper
should be regarded as preliminary one.
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Table 1. Comparison of the hook rate between the regular (RL)
and deep (DL) loungline gears in the model areas.

HODEL AREA i 2 3 4
B B T P T PP T 1
sumber of aveilable hook rates 8 1 24 18

{pairs of BL aad DL) . s 0.75 1.07
He { bock ceres BL 0.80 G. . .
“e DL 23 .89 0.58 0.87 1.58

95% confidence iaterval XL 9.45 - 0.75 | B.26 - £.5316.53 -~ .96 0.64 ~ §.28
b 2.35 - $.88§0.45 - 0.683]0.73 - 1.86211.33 - 1.85

Table 2. Percentage of hooks with the use of the deep longlime (DL)
for the model area 4.

YEAR 1377 1978 1878 HEEIY
QUARTER i 2 3 4 i 2 3 4 ¥ 2 3 ] 4 i 2 R -f-- ‘f"
BL 12} B ¢ "‘—a ¢ ‘-0 ap 6.1 ] L] o 01 L.7]55.8/64.5]65.0[45.1
YEAR 13:1.1 1982 1983 §284
QUARTER i 2 3 & i 2 3 4 1 2 3 4 3 -?__ _-'_-“- _j“
;l:h(-;’.;‘nl‘i;-; ;5“; 37.8]26.5085.5[32.8157.3{51.4{84.11100 J20.5)45.5]588.9156.0;64.4{90.5
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Quarterly distribution of average hook rates {number of fish/1000 hooks)

on Atlantic swordfish caught by Japanese longline boats from 1967 ro 1972.
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Fig. 2. Division of model areas used for the present

studv on the Atlantic swordfish.
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Trends of hook rates for the Atlantic swordfish by-area by guarter of the vear.
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