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SUMMARY

¥White marlin are caught all year round by Braziliam longlimers which
operate in the area 20°-33°§ ang 039°-050°. Normally the yield and catch=-
per-uait-of-effort velues are higher in the fourth quarter, while average
welght 45 higher in the third quarter. The annual CPUE showed a slight
decreasing trend. The eye~fork length/dressed weight relationship obtained
was: Wd = 7.97 x 10—7 EFL3'“. The cateh included individuals in the 85~90
cm and 200-205 cm classes; individuals in the 135-140 cm to 145~150 ca were
the most frequent., Spawning of the species occurs from the middle of the
fourth to the end of the first quarter, at least in the areas 25°55° - 26°
20°S and 045%10° - 045°50°W. The south and southeast of Brazil does mot

seem to be a growing area for young white marlin.

RESUMFE

Le mskaire blanc est capturé tout au long de 1'année par les palan~
griers brésiliens qui opérent dans la gzone 20~33° S et D39-050° w. En
ligne générale les valeurs du rendement et de la prise par wnité &taient
au cours du quatriéme trimestre alors que le poids wmoyen

plus &levées

1'&tait pour le troisidme. La CPUE annuelle montre une tendance 1&gérement
La relation longueur veil~fourche/poids manipuld obtenue est

la suivante: Wd = 7.97 x 10-7 EFLB'A7-

85 3 90 cm et de 200 & 205 cm, ceux de 135-140 cm 3 145-50 cm &tant les

La ponte des espdces a lieu au milieu du quatriéme trimes—

4 la baisse.
la prise comprend des sp&cimens de

plus fréquents.
la fin du premier trimestre, au moins dans la zone 25° 55% -
~ 045° 30'W.

tre jusqu'a
26° 20" S er 045° 1o

semble pas &tre une zone de ponte pour les jeunes makaires blancs.

Le sud et le sud-est du Brésil ne

RESUMEN

La aguja blanca se captura a lo largo del afo por los palangreros de
Brasil, que operan en la zona 20° ~ 33% v 39° - 050°W. Generalmente, los
valores del rendimiento Y captura por unidad de esfuerzo fueron mis eleva=-
dos en el cuarto trimestre, pero el peso medio mis alto se produjo en el
tercer trimestre. La CPUE anual mostrd una tendencia ligeramente decre-
ciente. »
pulado: W, = 7.97 x 10 7/ gy 347
llas entre 85 ~ 90 cm. ¥y 200 ~ 205 cm, siendo més frecuentes las compren—
didas

Se obtuvo 1a siguiente relacibn longitud ojo~horquilla/peso mani-

« La captura inclufa especimenes con ta~

entre 135 - 140 cm. a 145 - 150 cm. El desove tiene lugar desde la
witad del cuarto trimestre hasta el final del primero, por lo menos en el
frea 25% 55' - 26° 20" 5 y 45° 10° - 045% 50" W. Las costas sur y sureste
de Brasil no parecen ser una zona de crecimiento para los. ejemplares Jbve~

nes de aguja blanca.



1, INTRCDUCTION

The catch of white marlin off the South and Southeast
of Prazil is realized all year round by Brazilian and lemsed
longiiners.

The number of Brazilian longliners settled in Santos,
S&o Paulo. ranged from 3 to 8 in the 1971-84 period snd oper -
ated at 202 - 312 S gnd 0392 - 050° W (ARFELLI and AWORT¥,1085).
In this reri~d they had an annual cateh around 23 t of white
marlin., revresenting about 2% >f the total caich of these tuna
boets.

The sport fishing alse caickes white marlin, dbut in
smaller quantity. According to PATVA and PIRES JUNIOR (1983),
the spart fishing occurs praticelly along the whole Brezilian
coast: nevertheless the main area of fishing game is off Rio de
Janeiro, from Cabo Pric to Ilha Grande (about 232 8), The anm-
al average was 0.14 t for the 19695/1970 to 1980/1981 warm peri-
od (Movember to January).

The present paper containe resultes and analyrir of
eye-fsTk length/dresged weight relationship: season and area of
spawing: gex ratio: size-frequency: yield; fishing effort:
catch per unit of effort; and average weight of white marlin
céught by the Brazilian 1on§11nera settled in Santos.

2, MATERIAL AND METHODS

Basically the methodology used in thie paper follows
the seme presented in other papers: AMORIM; ARFELLI and GAIHAR-
DC-AMADC (1985) ard ARPELLY and AMORIM (1981 and 1985).

In order to establish the eye-fork length/ﬂresued
weight relationship, data of 504 specimens were collected, from
April 1674 to ¥ay 1981 periocd, mt the Pishing Terminal of San -
tos., Trey were groured in 1 cm clasees (58 classes) in order to
obtain an exvresrion as follows:

- b
'd =a , EPL

were 'd ie the fish weight withont gut, gill, bill and caudal
fin. -
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The gonadel enalysis based on OVCHINRIROV (1971) was
obtained from 52 female gonade, collected from January 1974 to
December 1983, Some gonadse were examined immedimtely after the
catch on board of the longliners, and athera, preserved on ice,
were received for analys1s in the laboratory.

The sex ratin wae based on 53 specimens examined du-
ring seven research trips, from 1974 to 1977,

The individual dreesed weight was obtained per trip
from 1ng commercial sheets of fisheries comvanies, gettled in
Santos. From 1971 to 1977 some companies united Tetrapturus al-
bidus snd Istiovherus platypterus. Thus far the provortions of
platypterus securs (Oectober
to Mareh) was ectimated based on data collected from 1971 +to
1982 of companies that made distinction between the two agpecies.
After the estimation of weight the number of fish wes sbtained
on the basis of the monthly mverage weight. So, the data of
yield and catch per unit of effort represented the total catch
of the longliners.

The size~frequency of 9,378 specimens only includes
white marlin identified in the log commercial sheets, Through
the eye~fork length/dressed weight relationship, presented in
this paper, the weight was converted inte length, gathered in
5 cm classes, expressing the monthly and yearly size-frequency
for 197184, The graphice of monthly uize*trequency was only
made for number of fish higher than 11,

The number of fish and weight for the aecond quarter
of 1975 eonly includes dats of April and May.

The CPUE (number of fishes per 1,000 hooks),
(number of fishes and dressed weight),
age dressed weight are expressed by quarter and year, Trom 1971
to 1984.

each species in the perisd when I.

yield
fishing effort and aver-

The fishing effort (number of hooks) was obtained
from DATA RECORD of ICCAT (Volumes 6. 8. 10, 12, 16, 18, 20.
end 25), Yor the period from 1971-73 and 1983-84, was estimated
on the basis of the effective fishing days to an average of
1,200 hooks per day.

3. RESULTS AND DISCUSSION



In the Brazilian longline fisheries, from 1971 to
1984, the catches of billfishes {white and blue marlins, eail-
fish and gwordfish) constituted from 19 to 51%, by weight, of
the total cateches of tuna and alike species, with an average of
307. In this period white marlin represented about 24 of the
cateh, . ..

Morphologicel differences were observed in some #speci
nens which presented pectoral and dorsal fins sharp, likely Te-
trapturus gudex. but the snus position similar do T, albidus,
The existence of some morphologicel differences in white marlin
(2. 2lbidus) was also mentioned by Dr., Robins during the Work-
shov on Billfish (ICCAT, 1981), In spite of that UEYANAGI =and
WARES (1975) cited the presence of T. audax in the studied ares.
we 4id not find any specimen,

a. Eye-fork length/dressed weight relationship (Figure 1)

= 7.07 x 10”7 mpp )47

= 0,978
= 5§04
= 58

(-2

I S ]

The varistion amplitudes of length and weight were 104
to 186 cm, and 7.2 to 62 kg, respectively.

-204-

By analyasis of the length-weight relationship obiained,

& close coefficient of correlation (r = 0.978) and linesrity,
with a little deviation, was verified upon applicatien of the
1n/1n transformation.

b, Gonadal analysis (Figure 2)

By the analysis the 52 females it iw possible to ob-
serve that from April to August all gonads were in the early de-
velopmont’ stages (IT and III): the running ripe gonada (stage V)
were ccllect from December tp Mareh, two. of them in the erea 258
55' ~ 26% 20' S and 0459 10' - 045% 50° W, .. ., L

According to Ueyanmgi et afii (1970 n mmm‘:fgcmxr
and KASORK 1075) the only ares.in. the Ssuth’ Atiantic'with & enn-
centration of maturing white merlin is the one between 207 S mnd
302 8 and along 020% W, In the area 20¢ - 302 -5 and 0402 - 050%

¥, the same as that mtudied by the present vaper, these authors
Tound that 77% of 51 fish were maturing in the fourth quarter
and 89f of A4 figh were slso maturing in the firet quarter, The
cited muthore alen found one larvee close tn our etudied sream
(around 22¢ 5 - D329 W),

In srite of the‘ﬁréaenée of running ripe Temales in
this ares, 1t-was not found any juvenile white marlin in the
stomach contentes of the longliner caught species {pillfish, fuw

" na, and others) nbserved during cur geven research trips end by

ZATALA-CAMIN (1982) from 1972 %o 1980, I+% indicates that the
fiﬂhing area of the Brazilian longliners ie not & growing area
for white marlin. what is reinforced by the absence of young
{less than 95 em) Bpecimens in the catch of these boats and of
the sport fishing boats.

e. Sex ratio (M:®)

The sex ratin of the 53 Bpecimens was 1,2:1 .

Sex ratio of white marlin varies considerably with
season, area and rize (females reach larger sizes and are
heavier than males of the same size): however males apper to be
vredominant 1n most mreas (DE SYLVA and DAVIS. 1963: NAKAXURA
and RIVAS, 1972 Hayaei et alii, 1970 ang Ueyanagi et alii,
1070 in MATHER: CLARWK and'xASOS, 1975: BONMA and SUZUKI, 1977).

d, Size-fregquency

The analysis of annual size-frequency (Figure 3)
shows that the largest proportion of the caught specimens was
concentrated from the 135 « 140 em to 145 - 150 om classes, in
the 1972-83 perjod, but from 120 ~ 125 om to 125 ~ 130 em in
1971 and 1984, In the studied period, the caught specimens were
distributed from B3 -/ 90 em to 200 < 205 em classes.

By the analysis of the monthlyﬂaize~frequency of the
veriod 1971-84 (Pigures 3 to 17) 1% 18 poseible to state that:
~ the widest distribution (where the olasses with smaller and

larger exemnlars apveared usnally ocaurred from October to De
cember (mainly in Kovember):
~ the ghortest distribution usually occurred in ¥ereh and June:
- The analysis of the length clasa with the highest frequency in



each month, shows that September presented an increase in the size

of the figh esught in highker proportion.

Comparing the size-frequency from FNovember to April of
mrur peri~d (1971-84) with the period 1756-66. showed by UEYANAGI &
8iii 71970) for the gtudied amrea, it is possible 1o state that:

- the largest rroportinns of specimens were concentrated from the
classes of 130 + 135 cm and 135 « 14-7 .m for the two periods:

~ tre pize-frequency far the period 1971-84 was wider than
perisd 105£-66 (8% -4 01 em tn 200 -4 205 em and 111 ~ 120

the
cm to
191 -20" em, resvectively).
Considering that white marlin attains serusl maturity at
ar~und 10 em - EFL (UEYANAGT et =21ii, 1970), only 11% of the
caught fish by Brazilian longliners wefe in immeture size.

e. Yield, fishing effort and catch per unit of effort (CPUE)

-~ Yield - in weight (Pigure 18) and number of fish (Pigures 1° and

20) '

Analysing the annual catch of this species, there
noticeable fluctuation with alternates of high and low catches,
ranging from 14 toc 27 1 and 523 to 1,145 fishes until 1982: in the
twn lest years the eatches incremsed to 34 and 37 t - 1,362 and
1,762 fishes. R
The quarterly catches were hlways higher in the fourth
gquarter, except in number of fish in 1981 {first guarter) and
smaller in the third quarter with Tew exceptions.

is =

- Fighing effort (Figures 19 and 20)

The ennual Tishing efforit has shown an increasing trend
in the analyeed veriod, ranging from 432 thousand {19072} to 2,200
thousand hooks (1084),

The fiehing effort was higher in the third and fourth
quarter, ’
~ CPUE ‘Pigures 19 and 20)

The annual and mrnthly analysis of CFUE, from the period
of 1971 to 1082, presented in AWDRIM, ARFELLI end GAIHARDO-AMADO
(108=}, srows & slight decreasing trend. After 1082, the CPUE shows
an increasing trend: however. for the hole period, the slight de~
creasing trend is still verified.

The quarterly highest walmes 'o¥ TFUE usually occured in
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the faurth guarter (mainly in Kovember and December).

Considering the data in item "e", it was ~beerved <that
the annual and quarterly fluctuations of yield (in weight and
number of fish) followed the CPUE fluctuations (except 1978): how
ever trey did not fellow the CFUE decressing trend. Comparing the
Figure 19, the fluctuations of yield and CPUE only follow the
Tishing effort fluctuations in the last two years. The increase
of vield and CPUE verified in the period 10B3-84, wes probably due
that some longliners directed some fishery to this species.

f. Average weight - dressed weight (Pigure 21)

the
third quarter (mainly in September), except in 1979 and 1084, when

The highest values of average weight occurred in

they occurred in the second quarter. The lowest values of aversge
weight occurred in the first guarter, except in 1084 (fourth
ouarter). These facts is also showed through the size~frequency
dirtributions.

The annual average weight fluctuated from 24.0 te 27.7
kg till 1083, decrearing to 21.1 kg in 19B4. The small average
weight in 1984 was due the catch of smaller fish. mainly in the
frurth guarter, observed through the size~frequency.

4. CORCLUSIONS

White marlin is caught all year round, in the area 209 ~
322 3 and 0392 - 05N? W (South and Southeast of Brazil). Their
yield, around 2% of totsl caught, is conetituted of sround 89% of
Tisgh that have already reacked their first meturity. Their catches

and CPUE were higher in the fourth quarter. In this gquarter the
size~frequency was wider, where the smaller and larger aspecimens
appeared. The highest values of average dressed weight occurred

in the third gquarter. mainly in September. The annual CFUE showed

a glight decrezsing trend. The great increase in yield in the
last year, was constituted mainlj by smaller fish (average of
21.1 kg).

In the South and Southeast of Brazil svawning occurs

to 262 20' S
nevertheless the studied area is

from December to ¥arch, at least in the area 252 55°'
and N452 107 43 N459 5N' W3
a growing area for young white marlinm.

not



ACKROWLEDGEMENTS

The suthors wish speciamlly to thank the Director of the
"Divisd~ de Pesca Mar{tims - Institute de Pescn", Shitire Tanjiy
the biolngists Sonie E. Florence and Antonio C. Sprovieri; the
companies Imaipesca Ind. Com.Pescados Ltda., Irm8os Ono, Akema Com.
Pescados Ltde., and Kawai-Suisan Com. Ind. Pescadoe Ltda., Coope~
rative ¥ista de Pesca Kipo-Brasileira mnd those who have asaist-

ed us in this reseerch.

6. BIBLIOGRAFIC REFERENCES

AKORIM A P,y Co4.ABRFEILY and J.C.GAIHARDO-ANADD 1985 Catoh per unit of
effort of Xiphiides end Istiophoridae from Bresilian longliners (1971—_
1982). Collective Vol. Soi. Pap. ICCAT, Medrid, 23 (2)s 337-341.

ARFELLI,Cok. and AJF.AMORTHM 1981 Bstudo 'biolt’:gico-—pesquoim do agulbio~
vela, Istiophorus platypterus {Shaw and ¥odder, 1791) no sudeste e mul
do Brasil (1971 = 1980). B. Inat. Pesca, S&o Paulo, 8 (dnico)}s 9-22.

and 1985 Anelysis on Xiphias gladius L. ceught off
South and Southeast of Braszil (21971-1981). Collaciive Vol. Sci. Pav.
ICCAT, Madrid, 23 (2): 319-332.

DE STLVA,D.P. and W.P.DAVIB 1963 ¥hite maxlin, Tetrepturus albidus in

the middle Atlantic bight, wiik observations on the hydrography of

the fishing grounds. Copeia 1963: B1-99.

BOKEA,H, and £.90Z0XI 1977 Revisad catoh end efford statiatiics by area
on Triwanese tuna longline flsets in the Atlantio, 1967-1974. Collec.
tive Vol. Sci, Pap. ICCAT, Hadrid, § (2) s 375~-180. '

ICCAT 1975 Dats Record, § Int. Comm. Conserve Atlantic Tunas, Fedrid,
172 p.

ICCAT 1976 Data Becord, 8 Int. Comm. Comserv. Atlantic Tunes, Hadrid;
339 p.

ICCAT 1977 Data Record, 10 Int. Comm. Consarv. Atlantic Tunas, Hadrid,
310 p. ' i

Icca? 1978 Data Record, )12 Int. Comm. Conserv. Atlentic Tunas, Madrid,
286 p.

ITCAT 1980 Dats BRocord, 16 Int. Ueam. Comasrve dtlantic Tunas, Madrid,

329 p.

«206-

ICCAT 1981 Report of the ICCAT Int;r—Saaxional Vorkehop on Billfish,
June 15-19,; 1981, Miami, Plerids. Collective Vol. Sci. Pap. 16.

Icca? 1981a Dats Record, 18 Int. Comm. Conserv. dtlsntic funaws, Madrid,
424 p.

IccA? 1982 Data Record; 20 Int. Comm, Conserv. Atlantio Tunag, Madrid,
475 pe .

ICCAT 1985 Data Record, 25 Int. Comm. Conserv. Atlantic Tunas, Madrid,
131 p. -

MATHER,F.J.11T} H.L.CLARK and J.M.MASON,JR. 1975 BSynopsis of the biolo~
gy of the white merlin, Tetrapturus elbidus Posy (1861). Ini INTEHNA~
TIONAL BILLFISH SYWPOSIUM, 9-12 Aug., Kailus-Xona, Hawaii, 1972.
Procesdings ... part 3. Bpecies Synopseny 5%5-94. Seatile, ¥Wa, Jun.
{¥0AA TEohniocal Report NNFS-SSRP, 675)a

HAXAMIRA B Lo apnd L.B.RIVAS 1972“ Big game Tizhing in the northeagtem
Gulf of Hexico during 1971. Fail. Har. Fimh. Serv., Panam City, Fla.,
20 p.

OVCEINEIXOV,V.¥. 1971 Swordfishes and billfishes in the Atlantis Oceap.
Prad. H. ¥1lls. Jorusclen, Israel Frogram for Scisntifioc Pranslisiions

Original in BEussiane

PATVA,M.P. ang 0.0.PIBES JUNIOR 1983 Temporadag de pusoa ssportiva e J+]
ceinica, ao largs do Estado do Ris de Jmneiro (Brasil). Bols Cibn.
¥ar, 38, 12 pe

UEYANAGI,S.3 8.1IRA¥A; H.UTO and Y.EISHIKAWA 1970 Distiribution, spawn~
ing, ard relstive altundance of billfishes in tke Atlantic Oceane.
Bull, Par Seas Fimh. Rem. Lab., Shimigu, {3): 15-55. Originel in Ja-
;panaae, English summary.

—. and P.O.WARES 1975 Bynopsis of biologiorl datz on siriped

———

marlin, Tatrapiurus sudayx (Philippi), 1887. In: INTERNATIONAL BILL-

PISH SYHPOSIDKE, 9-12 &ug., Kailua-¥onsa, Hawaii, 1972. Proceedings sos
pert 3. Species Synopzes. p. 132-159. Seattle, Wa Jun. (WOAA Techni-

val Heport HUFS-SSEF, £75).



ZAVALA-CAMIN,L.k. 1982 Distribucidn vertical Y eatacicnal de tinidos y
otras especies peldgicas en el sudesis y sur del Brasil, obtenida por

wedio de analysis de contenido eatomacal. Collective Vol. Sci, Pap,
ICCAT, Madrid, 17 (2) » 439-443.

«207.

*1g-bI6T UT 118e3g Jo 3seeqinog puw Yinog eyi Jjo jqPiee SOTH
~1412 Snamdeaseg Jo dqsuoyserer tyfien Peesalp /(143) q3due| AIoJ-~efy ~ T FYNOIL

w - 11‘3) qy33us Ax0J-ehy

ort

0et

0f1

ovt

061

091

olt

ogt

Dressed weight

- n [¥¥] &> wn o
o o -1 o o o o
—— 1 ' s A £ i ' a A s
r \
. 1nW,
- n (W] EN
- . L)
o o o]
] A A Iy
4 Jﬁ-." E—
L
(=,
h I
L
[e)

gg-ﬂ

AT LY C+Ehop1~ ~PHTT




-208-

100

. Apndug.
50 8
n=2%
0
50 . .
1 Sept. . - 20 3 ' 20
0 - n=3 . K
5 . ' ‘ 10 10 .
50 i§ Oct. n 1971(326) J‘J—'_L/-Ll\ 1978(765)
—~ i . =10 -
. o ° .
x o ) : 30 20 e
> 50 . ¥ov. .
B ) - 20 .
§ ° ‘ 10 ‘
L 100. ' 0 -
-~ : 3 1g72(84q) 20
° .
b Dec. e
- 50 ;’ = =10 ‘
- ne = g » 1980(934)
~ g 510 [ L‘“
s 0 £ 1313020)  § o
& 50 . Jane é [ H ’
. i_ @ =5 : £ g2
0 — ’ s
[d - 3
’ ¥ 10 . .
100 7 ) E . JJ 1974(322) % 10 1981(727)
> 5 )
-Feb. .0 - = 0 : W
50 ‘me3 204 : 20
0 10f 1{ .
50 Yar. 1975(381) 1982(621)
n=2 o o
o] 20 20
I 11 v .
1 : 1
Stages .- 0 : 1976{434) ° 1983(124%)
L - " . oo NN
- FIGURE 2 - Monthly gonzadal ‘frequency 20 zui
of female white merlin in
the stages of maturity. o - | 1977(380) 10 1984(1748)
IL._,_ . o ‘ -
100 120 140 160 180 200 220 100 120 Lo 160 180 200 220
Length - cm Length -~ cx

YIGURY 3} = Annual mize-frequency for wbite marlin {1971-84).



Relative Prequency (%)

3 3o
20 20
10 10 .
Kar.(18) hug.(14)
0 nno | I .
30 J— 3ot
20 20
10 l— ” apr.{10} 1o Sept.(20)
0 ‘ ol l—r 1
30 -~ 30
=
20 jd 20
% , s
x| g
J_J O mg(z) & 10 vet.(34)
' ' 3
‘o f - 0.
20,
-3
30 .
kel ‘U—IU’L'I 3ov. (40}
20 ol h 0
49
10 T June{ B)
ot
[
20 20 .
10 " 3uy(24) 10 : Dec.(340)
0 e o -
100 12c 140 160 280 200 220 100 120 140 160 1ko  wC 220
Length ~ em. Lengih - c&

FIOURE 4 - Monthly size-froquency for white maxlin (3971).

Ralative Prequency (£)

39
o
2d
~20¢ .
1& Lﬂ June(63)
w Jan.(17) L
_ ans du ey m
[ : ]
* i
40 -3 Juiy(43)
::
10 n “ nro a )
g ]
20) & 19 Aug. (16)
10 - B -E 1 n I ]
F © Mar.s) H . -
. s
ola - |
4or 3d
a .
30 [
£ S R K
2l .
19
. Oat,(274)
10 : -
Apr.(157)
" )
1q
. Nov.(132)
20 o mE SR
10 Jay(13) 1
ﬂ Dac.(102)
ol... O ~ =
oD 120 140 160 180 200 220 100 1200 140 160 180 200 220
" Length = em - !

Length - cx=

YICUHE § = Monthly size-froquency for white marlim (1972).



#elative Froquency (%)

-210-

FISURE 6 - Fonthly sigo-frequency for white warlin {1973).
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FISUKE 16 - Bonthly eize-frequency for white merlin (1983).
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FICURE 18 ~ sonual and quarterly yield (wesight - kg) for umt- mrlin c«u;ht
off the Seuth and Seutbeast of Brusil (197)-84).
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