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SUMMARY

Swoprdfish represent about 4% of the total cateh
of Brazilian longliners that operats in the area 20°-33°S

and 039°-050°W, being usually the second most caught species.

Commonly the values of yield, catch per unit of
average welght were higher in the th;rd,quarter (winter). The
great increase in yield and catch per unit of effort verified
in 1980 was due to changes in the bait used and the schedule
of the fishery. The analysis of these data suggests a potential
to be better studied.

The dressed weight-welght pelationship obtained was:
W= 1.17 wd. The catch included specimens between 50 and 280 cm,
+he sizes of B85 to 185 cm being the most freguent. In this
region the spawning of the species occurs from the middle ©

the fourth to the end of the first gquarter (mainly in Jamuary-—

Februaryl), in the area-20°-28°5 and 039°-0u7°W.
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deuxiZme rang, par ordre d'importance des esp&ces caprureess.

En gindral, les valeurs les plus &levéas de production, CPUE e

t

poids moyen sont atteintes .au cours du troisiZme trimestre (hi-
ver). La forte hausse de la sroduction et de la CPUE observée
en 1980 &tait due 3 des changements Gans le type d'appdt utilisé
st dans le calendrier des activités de péche. . L'analyse de ces
donndes suggére ll'existence d'un potentiel qu'il conviendrait
d'étudier.

fa relation poids manipulé/poids obtenue est: Wo= 1,17 Wga-
la prise comprenc des spécimens dé 50 & 290 cm, ceux de 85 & 185
cm Atant plus fréquents. Dans cette région, la ponte de l’esbéce
2 lieu c¢u milisu du quatridme trimestre 3 la fin du prémier (sur-
tout en janvier-février), dans le secteur @31imité par 20¢-2803

e laritude et 03%3g-0uToW de longituda.
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RESUMEN

El pez espada representa un 24% de la captura total de los
palangreros brasilefios que faenan en la zona 20e2-33¢ S y 0390-
0502 W, y suele ser lé segunda especie en orden de importancia
en las capturas. Normalmente, las cifras de produccidn, CPUE vy
peso medio fuéron mas altas en el tercer trimestre (inviernc).
El gran incremento del rendimiento y de la CPUE experimentados
en 1980 se debid a cambios en el cebo empleado y en el plan de
la pesqueria. El andlisis de estos datos sugiere un potencial
que ha de ser mejor estudiado.

La relacidn peso/peso eviscerado que se obtuvo, fue:

W o= 1,17 wd. La captura incluia peces entre 50 y 2390 cm, sien-
do mas frecuentes las tallas entre 85-185 cm. En esta regidn,
el desove tiene lugar desde mediados del cuarto trimestre has-
ta finales del primero (en especial Enero-Febrerc) en la zona

209-280 S v 039-0472 W.
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1. INTRODUCTION

Tha, catch of swardfish off the S?uth and
Southeast of Srasil is realizsd all thas year round by
Brazilizn-and lzasad longlinars.

The Srazilian longliners ars sgttled in Santos-

~SF and.oparats at 239-337 § and 039¥-050% W{Figurs 1. Alming

1]

t mors .productivity,thess longlinars directed their fisheries
te dotermin=d areas, according to the season of ths y=ar. So,
from thsa héginning af May to thes middlz .aF Oetobar thay Fished
to the South oFf parallal 257 S and during the rest af ths
year to the Morth of parallsl 27? S5 (ARFELLI % AMORIN, 1381)

Howevar, sincs 1373, the fishing arsas. 3ccording ©a sesason,
hava suffered same, changez: the longliners basically folliow The
msnticnzd schame, but somscimes fish im an arsa not vary usuyal

for ths seasan. .
The main aim of ths Brazilian longliners'fishaoy

ara chisfly three zpacies aof tuna; naverthelass, thsz swardfisn
Héa»been the szcond, and sometimes ths first spagcias in appual
gatch (in weight). The highsst catches of swordfish occursd
from July to Saptembar whan they rzpresented 28%. 38% and a%%
(1971-681)., raspectively.

Tn 3razil most of the publications, such as M1
RAES (185271, MI2AIS (13631 and PAIVA (1372 and 1975) just re-
sort data of satch and distribution. Racently publishad papsrs.
= AMORIN (1877), AMORIN & ARFELLT [1377 and 1380), and AMORIN
+ a1ii (18797, includs biatwgy studiss of this species.

v

1]

The prszent paper contailns rasults and analysis
oFf dressed weight-weight ralationship: seascon and arsa of
spawning; sizs-frsguency; yisld {numbsr aof filshasl, catch ga28r
unit of sffort; and avsrage weleghit af swordfish caught by

Brazilian langlinsrs.

z. IJATERIAL AND NMETHGBS

Thg samples analyzed in this paper ware astainsd
54

through sampling in the se=, durlng ssven rsszar

813

board 8razilian langlinsrs, from Januacy 1374 to July 18977;
and aon land, during thz longlinzrs' unloading. at tha Fishing
Terminal of Saatas - SP, fram 1374 ta 193F. The data aof the
catch ©f the pariad 1971-81. rslated ta thess langlinsrs

wers ohtainsd from the fisheriss companies angd "Instltuts dse

Pesca”.

Suardfish was meessurad and welghad 1in ths
Fishing Tarminal of Santas and an baard ths langlinars: tha
ayz-fark lzngth  (EFL] was obfzined with a mataliic tapz af

d the round weight f{obtein=d oniy on
(withaut gut, gill, biil and
af 1 kg =zppraximatian.

ablish tha-drasseé walght-
5% specimsns  wsr=s collacted,
1 77. Thay

u 3
nat  ths relationship

W = round weight in kilogram

W4= drsssed wsight ig kilogram
n

ated by ths chi-sguare method.
adal analysis hasszd on OQVCHINNIKOV

Tha émn
£1871)} was ohtainad From 334 femals ganads. callacted fram
January 18574 to December 1230. Soms gonads wsrs sxamined im-
medlat=ly aftsr thsz cateh an

bgard ‘the longlinasrs. and cth-
in tha laboratery. . pressrvad
of considaring the arrivals of

zdoptad as halonging
gateh had really ae-

ns wsra ai2lizad for
Szmmarcial shzsts of
Zz Pasca vWigo-Irasils
Cam3rcia de Psscados
o d= Pa2scados Lidal.
. of ths sgecimans
ths length-waight
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Loligo spp. So, in 41880 the proportiocn of the 2,100 t caught,
- : ] was: 46.4% of swordfish; 26.1% of tunas (4 specles); 21.4% of

relationship "o = 1.22 x 127 % SFLITPY (AMIRIN 3 ARFILLI, 1277)
the waight ;asdcanverted into lzngth, zathersd in 5.2m classes, sharks (about 20 specles); 2.5% of saiifish; 1.1% af white
Exppgsszng {hg quartsrly and ysarly size-frequanciss for 1871~ marlins 0.5% of blue marlin; and 1.8% of others (dolphin,opah,
-31., Ia ordar tolaimplify the. analysis of vsiza—?re%uewcy, the escolar, oilfish, wahoo and skipjack tunal. In 1981they fished
fish of 132 om or lass werz considsred small (S), ths oness of with squid and sardine, but when they tried to catch swardfish
aore than 135 cm to 2192 cm were medium [%)A and Tengthny (L1, {setting ths longlins around 9:00 p.m.), it was usually prayed
tuosz af mors than 210 cm (S€135 ocngM€2Z10on< L), by the killer whalse, Orcinus orca. It obliged tha pillots to
. The yizld, CPUE (per 1,300 hooks), fishing operate in the former scheduls and/or to changs the fishing
<ffort and averagze weight ars expresssd by qurter and year, area. Sa, ths swordfish again bescame the second mosat " caught

h
y
3
3
u3
g
-
cr
o
-
[¢e]

8

Y

species (22%).

The number of Fishe K{illar whale and sharks gsomatimss pray a largs
{

/1214, catch per unit of sffar: amount of the swordfish hooked, reaching even 50% on some trips.

2lz3 abtainsd from log commercial

fisheries companies.

a. Dressed Waight-Weilght (Figure 2)

The averags walght 1s the summation of the
individual dressed weight., converted to livs round by the Wos 1.17 wd
mathamatical expression presented in this papsr, and dividsd r = D.998
Sy the number of fishas. ’ N = 155 -
The fishing effort (numbsr of hooks} Was The variation amplitudes of waeight and dressed
ocbtainad from "Secio d2 Controle da Produgdc Pesqueira - Divi welght wers 6 to 125 kg 5 to 103 kg, raspectiveiy.
s3o ds Pesca Marftima - Tnstituto de Pescs”, except For the

period fraom 1971 to 1973, which was estimatsd on ths basie . of b. Gonadal Analysis (Figure 3)

the =ffective fishing days to an avsrags of 1,200 hooks ser
day ) The 354 female gonads were examined in differant
periods of the year, and classlified as follow:
3, RESULTS AMND DISCUSSION - first quarter - 35 gonads: 14% in stage I of
maturity, 23% in II, 28% in 11T, 9% 4in IV, 20% in V, and 6% in
stage VI.
The main aim of the longlinars' filshery ars
- second guarter ~ 110 gonads: 2% in stage I,72%
chigfly thrze speclss of tuna; nevaerthslass, the swordfish has

in II, and 26% in stage III.

- third quarter - 96 gonads: 1% 1n stage T, 71%
in ITI, and 28% in stage III.

~usually besn the ss2cond mast caught epecies. These boats used
to sgt the lanzline around midnight to 01:29 a.m. and to use

sardine, 5ardinzlla brasiliznsis, as bait. Howasver, from the

. - fourth - 11 : % ,
middle of 1380 to the heginning of 1881, this fleet aimad dits quarter 113 gonads: 21% in  stage I

56% in II, 15% in III, 1% 4in IV, and 4% in stags V.

fishery towsrds ths catch of swordfish, starti to s2t the

-
3

longline argund §:99 p.m., and changing ths beit tao squid, All tha gonads in stages v and V wers-
collected in the first and fourth quarter, mainly in tha first

quarter; and only in this quarter were chserved gonads - in ths



stage VI. The gonads in stages 1y, V end VI ware collected in

the area 209-28% 5 and 033%-048% W, MNeverthelass, the

spawning area might be larger for several reasans: 3] the

samples come frpm Srazilian longlinsrs fishing 1in } limitsd ./

area (Figurs 1) B UEYAMAGY st aiii (13723) observed maturing

femala in the first guarter (samz alss in the fourth guarter!
[l

in the area 209-33°S and q4n%-9509 4, and larvas In ©

W

ars

w

T/

L1
e}

156°-25% S .and 115°9-032% U (from ‘lovsmbar %o Aprills an
Lutksn (1330) in GORBUMIVA (19535) found larvae in the area /
20%-309 S and 030?-340% W,

The analysis of thase-data indicetes that thsa

vy

swordfish spawning occurs from the migdls of tha fourth gquarcs
tg the end of thes first gquartar (mainly in January-

During this psriod tha

and 733%-347%% U,

c. Size-freguency

The analysis of the annual sizea-
(Figurs 4) shows that: the oroportion of szmall fish
caught from 1871 to 1278 ﬁfasented 2 decreesing
from 1877 to 1981 it was vsrifie
sropartion; the fluctuatian in t
£1sh (135 cm<M€219 cm) did nat pressnt 3 dafinits trand; 2
thz proportion of ths lengthy 1
z to the annual size-fraquan
cies af 1371-73, 1878, 1573 and 1381, the largest proportion
of the catch were distributed from 55433 cm ta 1704175 cm

classes; while in the period of 1274-77 and 1380, thsz largest

propaortion of the. caught specimens a from
115+4120 cm to 1804185 cm. In the whols pariod, the caught /
specimens ranged frem 50455 cm to 29854220 cm.

During tha ICCAT Inter-Sessional Vorkshop sn
3i11fish, Bsrkeley, Houde and Irby Ir. reparted on the results
of examining the sscond anal sﬁine for annull with rasults
that suit well to the von Bertalanffy growth curve.Analyzing
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Which are sompatihla with the slzes at age propssad by
Sarkelsy, Houde and Irby Jr. {IccaT, 15381).
By tng annual analysils of manthly size-frequency

the pariod 1371-31 (Figurss 3 tao 15) 1t is possible to

cpributions Jsually cccured from

Mavgmozr o

)

=ns of the smallest size ranga

o
-
£
2
18
[$3
)
o
<
W
w
[B]
W
ot
i

; thsay were mare

e
soradically from February to
g

=
it}
[+
[¢]
0

g
o
o
pll
ot
fout
e
8]
o
L
L
=)
+
-
pul
ot
J
4]

nuarys

e mestly caught 1in the
nighest bar;
maoatly caught from
Moavembar tg
4. Yisld, Tatch Per Unit of Effert {CPUE) and

Avarage dWeight.

Analyzing the annual catch of this species, per
numger of fishes, in the pariod 1971-81 (Figure 18),there is a
noticlapls Ffluctuation with Incrazasing teend:from 1371 to 1873
the averags annual was 2,400 fishes, {necreasing about 3 tilmes
in the psriocd 1874-75, totallzing an averagse satch of 5,100
spgocimens; it dscreassd to 4,200 specilmens {annual averaga)

in the period 1378-79jand,1in 1980 it increased about 4 times,
1

-
™
s
3

tu
1

,810 spscimens, decreasing to 7,281 in 1381

[

falthough this decrszase, the catch of 13981 was higher than 1in
thz pravious ysars, axcept in 138a) .

The guarterly catches (Figurse 17) were always

)=y
[
o

her in the third guarter, except in 1373. In this year the
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igurss 13 and 17} . The

annual data showsd that from 1371 to 1375, ths increase in
the fishinz =7fort usually rasulted in increase in tha /
vield and CPUE; howsever, the oppasita happesnad aftar this /
period. Mevaertheless, it must be considered that this R
fort is not normally directsd to swordfish, and is aven /

-nors intense in the period of low cccurrence oF the soeclas.

of yield and CPUZ

verified in 13232, was

in tha fishery, that

s

catch oFf swordtish. In this ysar  the

number of hHooxs was diminishad.

The analysis

t
istence of 2 noteniial, that should 2z cetisr studizz.

o

welght (live

2

in 1371 and 1879
{(faurth guarter) and in 19793 (first quarter). Ths annual ave -
7

Fluctuated frorm 49.8 to 72.35 kg in the psriod

Trna swordfilzh 13 caught in the araa 209-33°98
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Srazil, by longliners.
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, with more intenalty

9

tza about 244-of the 8razilian

T
%, bsing the smccnd spacies in welght, 1In the

~welght ralaticnshig is

R T B IV
In the area 209-239 S and I339v-343°% W, thse
svawning occcurs from tna middle of the fourth guarter ta the-

and sf tha first quarter (meilnly 1n-January-Fsbruary).

In the pariod 1371-31, the catch was camposed /
9y spacimens ranging from 53455 c¢m to 2354290 cm size classes.
and the intervals from 85«30 cm to 18C~185 cm balng the most
fregquent. Ths largest proportion of small fish (SL135 cml usu-
ally occurrsd from Octobaer to January. The largest proportien
af lengthy Fish (L>210 cm) always happened from Novembar ta
Jenuary . )

The fluctuatlon in the yield and CPUE did not
follow the fishing sffort, as happansd until 1975. Tha great
incr2ase in the yleld and CPUE, verified In 1930,was prabably

as in tha fishery. The highest valuas of yield,

CPUT 2nd =verags wzizht wara verifisd in the third guartar.
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