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ABSTRACT

Sailfish,Istiophorus albicangs the most exploited species among billfishes of the Family Istiophoridae

off Northeastern Brazil by industrial, artisanal and sport fisheries. The goal of this paper is to estimate
both age and growth curve of this species. Samples were collected from August/1996 to March/1997 from
fishing companies, research vessels, artisanal landings, commercial vessels and sport fisheries. Speci-
mens have been caught by drift longline and gilinet, handline and trolling. Total length - TL (cm), eye-keel
length - EKL (cm) and dressed weight - Wd (kg) were determined for 126 specimens. Anterior spines of
the first dorsal and anal fins were collected in order to analyze the size pattern of these spines, but just the
fourth dorsal spine was collected to proceed the counting of the transncerit These individuals

were 107 to 288 cm long and weighed between 13 and 29 kg. Ages 3 through 10 were observed and a well
developed vascularized core matrix was responsible for hiding a high numberasfrit Von Berta-

lanffy growth curve in length was estimated using FISHPARM Program; £KI9.6 (1 - &01400(t+1240),

for both males and females together.
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RESUMO

O agulhdo-velalstiophorus albicansé a espécie da Familia Istiophoridae mais capturada na Regido
Nordeste do Brasil, tanto pela pesca industrial como pela pesca artesanal e esportiva. O objetivo deste
trabalho foi estimar a idade e a curva de crescimento desta espécie em aguas do litoral do Nordeste
brasileiro. De agosto de 1996 a mar¢o de 1997 amostraram-se 126 agulhdes em desembarques de empre-
sas de pesca, em embarcac¢fes de pesquisa, a bordo de embarcacdes comerciais, em desembarques da
pesca artesanal e na pesca esportiva. As artes utilizadas na captura dos exemplares foram espinhel e rede
de emalhar de superficie, linha de corso e molinete. O comprimento total - TL (cm), o comprimento olho-
quilha - EKL (cm) e o peso eviscerado - Wd (kg) foram determinados para cada exemplar. Coletaram-se 0s
primeiros espinhos da primeira nadadeira dorsal e anal para acompanhamento da disposi¢céo dos espi-
nhos, selecionando-se vebpinho da nadadeira dorsal para contagem dos anéis etérios. Os exemplares
apresentaram entre 107 e 288 cm, e entre 13 e 29 kg, com idades entre 3 e 10 anos, observando-se uma
matriz de absorcéo muito desenvolvida no espinho, responsavel pelo mascaramento dos primeiros anéis.
A equacéo de crescimento de Von Bertalanffy estimada pelo programa FISHPARM foi:
EKL,=179,6 (1 - 0146 (*12493 para machos e fémeas em conjunto.

Palavras-chavelstiophorus albicansdade, crescimento, agulh&do-vela, nordeste do Brasil

Introduction of this group correspond to incidental catches of lon-
gliners that are interested in tunas and swordfishes.
Since the seventies, the International CommissiAccording to Hazin (1993), tuna and tuna-like fishery
on for the Conservation of Atlantic Tunas (ICCAT) in Western Equatorial Atlantic Ocean from 1983 to
has gathered information about billfishes with the aim1992 was represented in numeric frequency by: tu-
of preventing overfishing. More than 90% of landingsnas (48.4%), sharks (35.6%) and billfishes (10.5%).
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Nowadays tuna fishery has faced a severe declin® 40 S), being usually found in the upper layers of
and fishery has turned to sharks that represent up twwarm water above thermocline.

90% of total landings because of the high price of

their fins and flesh.

In Brazil, studies on billfishes have mostly focu-
sed on relative abundance, distribution, feeding ha-

Since 1995, longliners have also been utilizing driftbits and reproduction. The goal of the present study
gillnets responsible by an increase in catches of billis to estimate the age and growth curve of sailfish
fishes off Northeastern Brazil. Because of their wide(lstiophorus albicans off Northeastern Brazil.
distribution, being captured by several fishing gears,
the study of this specific group, considered as inci-Material and Methods

dental catch, is highly recommended.

In the South Equatorial Atlantic Ocean five spe-
cies of billfishes are found: sailfishstiophorus al-
bicans white marlin -Tetrapturus albiduslongbi-

Il spearfish -Tetrapturus pfluegeriand blue marlin
- Makaira nigricans(all belonging to Family Istio-
phoridae); and swordfishxiphias gladiugFamily

The sampling area corresponded to the Northe-
astern Brazilian Exclusive Economic Zone, limited
to the north by Parnaiba River/Piaui State - 2°40’ S
and 41°51’ W - and to the south by Salvador City/
Bahia State - 12° 30’ S and 39° 10’ W (Figure 1).

Sailfishes [stiophorus albicanswere sampled

Xiphiidae). Sailfish is the most captured speciesfrom August/1996 to March/1997, from: a) fishing
among billfishes of the Family Istiophoridae off companies (Norte Pesca S.A./UFRPE Agreement);
Northeastern Brazil, by industrial, artisanal and sporb) RV.Riobaldo (CEPENE/IBAMA); c) artisanal lan-
fisheries because of its great abundance over théings in Natal, Baia Formosa and Caigara do Norte
continental shelf (Nakamura, 1985). It is widely dis- (RN), and in Sdo José da Coroa Grande (PE); d) by
tributed in the tropical and temperate water§kb0 observers on board; e) sport fishery (Natal/RN).
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Figure 1. Sampling area of sailfiskstiophorus albicansoff Northeastern Brazil
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Fishing gears have included drift longline and gillnet,and finally had their width decreased down to 1mm
handline and trolling. using sand paper. Afterwards, these fine sections re-
Morphometric data were collected according ceived a layer of gum (with cyanoacrilate) in each side
to Nakamura (1985): a) TL - Total length (cm); b) for protection and better viewing ahnuli
EKL - Eye-keel or trunk length (cm). A relationship ~ Translucenannuli were counted under stereosco-
between EKL and TL was estimated. pic microscope using both transmitted and incident li-
Structure of the anterior spines of both first ght. For consistency, three independent readings were
dorsal and anal fins was analyzed in order to stancarried out. The precision of this analysis was asses-
dardize the methodology for collection. Three smallsed using the average percent error (APE) approach:
spines were observed in the most anterior part of thAPE= 100{1/N*S{1/R[S(|X;-X |[/X))]}} where:
first dorsal fin but just the fourth one, bigger thanX; = i count for the'j fish; X = average count for the
others, was collected to be used in the growth studif" fish; R = number of counts for each fish; N = total
es (Figure 2). According to Jolley (1977) there arenumber of fishes aged (Beamish and Fournier, 1981).
just two of these small spines resulting in some pro- Spine radius (SR) and distance between aach
blems in our sampling mainly because sometimes fingulus (R ) and spine focus were determined. Relati-
were cut in their most basal part. By the other handpnship between these measurements was estimated
the anal fin has just two small anterior spines. using the average observed EKL to each spine radius
The fourth spine of the first dorsal fin was collectedrange according to the methodology presented by Jol-
for the age and growth study and kept frozen. A total ofey (1977): EKL = a + bSR, where: a = intersectionto y
84 spines were firstly cut just above the condyle byaxis; b = slope. The significance of the correlation
means of hand saw in sections 1cm wide (Table 1)coefficient of this relationship was tested using Student
Secondly, these sections were included in polyester ré-test (Zar, 1984). In this step, 51 spine sections were
sin resulting in small ice-like blocks. These blocks wereconsidered; the others were not included due to incon-
then cut by hand saw or emery down to 3-5 mm widesistency in the independent readings.

/

Figure 2. Structure of the first spines of the dorsal and anal fins of salilfiahnican, (left to right)

Table 1 Number of sections of the fourth dorsal spine of sailsilophorus albicangn each month

1996 1997 TOTAL
Date SEP OCT NOV DEC JAN FEB MAR
Number of spine sections 4 56 12 0 4 5 3 &4
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The back calculated eye-keel length was estimations and back-calculated lengths for each age class
ted according to Bagenal and Tesch (1978):are presented in Table 2. A maximum ef@uliwere
EKL, - a = (R/SR) * (EKL - a) , where: hidden by vascularized matrix and estimated age ran-
EKL = eye-keel length in the moment of the forma-ged from 3 to 10. Approximately 55% of all spine sec-
tion of the M-annulus EKL = eye-keel length in tions analyzed corresponded to 7 and 8 age class. Jol-
the moment of the catch; a = correction factor (fromley (1977) has found age classes from O to 8 years to
previous equation); R distance between eaah-  the Northwest Atlantic sailfish.(platypterug but it
nulusand the spine focus; SR = spine radius. was suggested a maximum of 9 or 10.

The number of lost rings because of vascularized No validation method was attempted and the usa-
matrix was estimated through the displacement of thge of the marginal increment method was not possi-
back calculated eye-keel length to each age in electrddle as 80% of specimens were sampled between
nic sheet. This displacement was made in order to cdctober and November (Table 1). Howeaanu-
incide the maximum number of length measurementtus formation was considered to be annual accor-
for each age class, using the spine with thediva-  ding to Jolley (1977).
lusvisible as a pattern (restricted vascularized matrix). After the displacement of back calculated eye-
The number of empty cells was related to the numbekeel length in electronic sheet, length range, average
of missing rings, and thus, it was possible to estimat@alue and intervals between average minus and plus
the real age for each fish sampled (Mello, 1992). standard deviation were analyzed (Figure 5). An in-

Vascularized central matrix was very wide and itcrease in average length related with age class was
was responsible for the great difficulty in the reading
of the annuli. In some cases doub&nnuli were

=

observed and some spines seemed to have two nu- & .

clei with concentri@nnulii around each of them. In £

other cases spines were too soft like a ray and it is E

suggested that fourth spine of dorsal fin was not wlll 1 1

always collected but some posterior. e B IS -
Finally, the average back calculated lengths in : I

each age class were utilized in Fishparm Program

(Prager, Saila and Recksiek, 1989) in order to esti- " ;

mate the von Bertalanffy growth curve: ‘.
EKL, = EKL, ( 1- e -K(t-t©) where: o '

loksl lergalh ferr

s

EKL, = eye-keel length related to age t (cm); - [ ‘I
EKL, = asymptotic eye-keel length (cm); 2 4 rl £
K = curvature parameter; t = age (years); to = initial - | i ] J )
condition parameter that determines the point in time il st i
when the fish has zero length. i
Figure 3. Absolute frequency distribution: A) Total leng-

Results and Discussion th (cm) e B) Dressed weight (kg) for sailfishalbicans

A total of 126 sailfishes were sampled, ranging be- 160 4 EEL= WSR3
tween 107 and 288 cm TL, 89 and 160 cm EKL, and = F =01l .
12.9 and 28.8 kg Wd (Figureazandb). Most of them & i .
were between 160 and 260 cm TL, with a frequency .
distribution unimodal for length and bimodal for weight. = "

Relationship between spine radius (SR) and eye- 130 - / .
keel length (EKL) was: EKL = 44.138SR - 37.843
(Figure 4). The correlation coefficient (r = 0.72) was 100 - I
considered statistically significant (p<0.05). The ave- 3 4 5
rage percent error (APE) was 11.2%, indicating the Spine radiug ( wom)
precision of three independent readings. Figure 4. Relationship between eye-keel length (EKL) e

Back calculation was just developed to 51 spine secspine radius (SR) for sailfishalbican

10
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Table 2. Absolute (FA) and relative (FR) frequency of age classes observed and the average EKL (cm)

Age class 1 2 3 4 5 6 7 8 9 10 TOTAL
FA 0 0 1 0 1 8 16 12 9 4 51
FR (%) 0 0 20 0 20 157 314 235 176 784 100

Average EKL 50.9 64.1 88.0 96.8 107 1171 1255 1309 1406 1461 -

observed following the pattern of a von Bertalanffy w1
growth curve. The small overlap among these ran *
ges indicates that the method of displacement coul ., | *
be considered acceptable. e
Average back calculated eye-keel length re- g %
lated with each age class according to Table 2 waz " |
used to estimate von Bertalanffy growth curve for
both males and females together (Figure 6): "1
EKLt =179.6 (1 - gl -0.1466 (1+1.24e)b
Hedgepeth and Jolley (1983) have found di- ; AU TRRIRAITRTI PN
fferent growth curves to males and females of the 0 : DA SRR AL JRET SR

Northwestern Atlantic sailfishl( platypterus: TR
EKL = 147(1 - el - 03014 ( Se 19);% ar?d Figure 6. Growth curve in length for sailfish @lbicang

. . ff North f Brazil (EKL = eye-keel | h
EKL = 183 (1 - é 0158 (+3312), respectively (Figu- off Northeastern of Brazil ( eye-keel length)

re 7). Growth of sailfish in Brazilian waters seems to(FL, = 207.3 cm) to yellowfin tunatunnus albaca-
be slower than in North Atlantic. The asymptotic leng-res) and Mello (1992) has obtained a value of 0.075 to
th corresponds to 350 cm HEccording to equation female swordfish with LIFL= 290.3 cm Xiphias
below (Figure 8) and the maximum registered for thiggladiug.
speciesis 315 cm TL (Nakamura, 1985). According to Growth curve estimated in this study must be
Taylor (1958), the observed maximum length corresconsidered as the first attempt to analyze growth of
ponds to 95% of the asymptotic length that can be edstiophorus albicansn Brazilian waters, as males
timated as 167.9 cm EKL, very close to that estimateénd females were grouped.
by Fishparm.

Princeet al.(1986), based in tag-recaptured sail- Conclusions
fish, have pointed out that it has a longevity of 13-15
years. This result indicates that this species has slowEstimated age was from 3 to 10 years and average
growth, resulting in a low k-value, that is related to hi-was 7.5.
ghly migratory pelagic teleosts. Vaske Jr. (1992) has Fourth spine of first dorsal fin was considered suita-
found a growth coefficient (K) of 0.145 bleforage readings although vascularized matrix is very
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Figure 5. Values of eye-keel length (EKL) minimum, maximum, Figure 7. Comparison between the growth curve estima-
average and average plus/minus standard deviation (SD) for eadfd in this study and those estimated by Hedgepeth and
age class of sailfish.@lbicang, based in back-calculated lengths Jolley (1983) for males (M) and females (F)
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