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(TELEOSTEI: CARANGIDAE) FROM THE AZORES

HELENA AZEVEDO ISIDRO

ARQUIPELAGO

ISIDRO, HELENA AZEVEDO 1990. Age and growth of Tracawus picturatus
( owdicb, 1825 (Teleostet: Carangidae) from the Azores. - Arguipélago. Life
and Earth Sciences 8:45-54. Angra do Heroismo. 1SN 0870-6581.

From late 1983 to early 1987, 2530 Trachurus picturatus were sampled from cap-
tures around Faial and Pico Islands (belonging to the Central Group of the
Azorean Archipelago). Biological parameters were taken using either fresh or
#rozen fish. Students’ ¢t test was applied to compare the slopes of the obtained
weighi-length regressions, leading to the conclusion that the two samples were
significantly different for a 95% confidence limit. Thus parameters obtained
with fkozen fish were discarded. Weight-length regression obtained was
We(g) = 0.00819 x Lf > (cm). Total length-fork length regression was Le{cm) =
-0.447 + 1.137 Lt (cm). The regressions between length, height and weight of
left and right sagitta otoliths and the respeetive fork length were calculated.
Further comparison between the obtained parameters lead to the conclusion
that either could be used. Otolith sections were found to be the more reliable
structures for age determination. An age-length key was established. The best
fit to von Bertalanffy growth equation, using otolith age determination, was:
Lo = 3529 cm; k = 0.20 year '1; to = -0.23 year. Nevertheless a Gompertz
growth curve may give a better fit.

ISIDRO, HELENA AZEVEDO 1990. Idade e crescimento de Trachunts picturatus
gBowdich, 1825))(Teleostei: Carangidae) dos Agores. - Arquipélago. Ciéncias
a Natureza 8:45-54. Angra do Heroismo. ISSN 0870-6581.

Desde fns de 1983 até 1987 efectuou-se a amoswragem bioldgica de 2530 7ra-
churus picturatus provenientes de capturas efectuadas perto das Ilhas do Faial e
Pico (ambas pertencentes ao Grupo Central do Arquipélago dos Acgores). Os
pardmetros bioldgicos foram obwdos em exemplares frescos e congelados. O
teste t foi aplicado para comparar os déclives das duas regressées comprimen-
to-peso obtidas, permitindo concluir que as duas amostras eram significati-
vamente diferentes para um limite de conlanga de 95%. Dai que no presente
trabalho os pardmetros obtidos com exemplares congelados tenham sido omit:-
dos. A relagdo comprimento-peso obtida foi: Wi(g) = 0.00819 x Lt $em). A
relacdo comprimento total-comprimento furcal for: Ly (cm) = -0.447 + 1.137 L¢
(cm). Também foram calculadas as relagées entre o comprimento, a altura e ©
peso dos otélitos {sagittae) esquerdo ¢ direito, e o cemprimento furcal do res-
pectivo individuo. A comparacéo das relagdes obtidas levoz-nos a concluir que
poderiamos utilizar quer o otélito esquerdo quer o direito. Para a determinagio
da idade concluiu-se que as seccOes dos otdhtos eram as estruturas mais ficeis
de observar. Foi estabelecida uma chave comprimento-idade. A melbor esti-
mativa para a equagdo de crescimento de von Bc_ttalamffyi determinando a
idade através de otdlitos foi: L= 529 cm; k = (.20 ano ~; tn = -0.23 ano.
Contudo a equagéo de crescimento de Gompertz talvez se ajuste melhor.

Helena Azevedo Isidro, Departamento de Qceanografia e Pescas, Universidade
des Acores, P-9900 Horta, A¢ores, Portugal.
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INTRODUCTION
Azorean fishery

Trachurus picturatus (Bowdich, 1825) (Por-
tuguese common names are "carapau negréo’, in
mainland and “chicharro”, in Azores and Ma-
deira) is the most important of the small pelagic
species caught in the Azores. Data available
since 1969 show a variation of commercial land-
ings of horse mackerel between 2 and 4 theu-
sand metric tons a year. From 1980 to 1987 they
represented 84,5 % of the small pelagics total
landings (Figure 1), mostly captured in the
Oriental Group of the Azorean Archipelago.

For the same period 7. picturatys annual
landings have been in the first place m total
landings (metric tons) and in fust or second
places in commercial value (thousand escudos)
within all marine commercial Azorean species
(with exception of tunas).

Besides landing data one must also consider

the captures, not quantified, as live bait for tuna
fishery, highly important for the Archipelago
fishery industry.

Small immature indwiduals of T picturatus are
mostly captured near the islands coasts, with
dipnet or purse seine, either by the artisanal
fleet or by tuna boats, respectively. Larger
fishes, over 2 or 3 years old, represent an
accidental capture in a longline fishery directed
towards  blackspot = seabream  (Pagellus
bogaraveo) and other demersal species, in
deeper waters and near “fi<hing banks”.

Taxonomic position and distrtbution

There 15 no general agreement about the
taxonomic position of Azorean horse mackerei.

Ocean scad (RYyTov & RAZUMOVSKAYA
1984), ocean mackerel or biue scad (HUREAU
& MONOD 1979), and blue jack mackerel
(SMTTH-VANIZ 1986) are some common English

Scomber japonicus (7.9 %)

T

Boops boops (2.1 %)
Pagellus bogaraveo (Juvenile) (0.9%)
Sardina pilchardus (4.5 %)
Trachinotus ovatus (0.1%)

N

Trachurus picturatus (84.5 %)

Fig. 1 - Weight percentage of small pelagies frorm commercial landings (Azores, 1980-87).
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names. for the species Trachurus picturatus
(Bowdich, 1825), widely distributed along the
Pacific coast of North and South America, in
the Mediterranean and the Atlantic Ocean
(Canaries, Azores and Madeira Archipelagos)
(RYTOV & RAZUMOVSKAYA 1984) as well as in
China (LETACONNOUX 1951).

ALEYEV (1937, cited in SHABONEYEV 1973)
subdivides the genus Trachurus into several
groups, according to morphological features,
which are characteristic of the suitability of the
individual forms of the genus Trachurus for a
pelagic habitat. Thus, apart from 7. decéivis, T.
symmeuicus, T. murphy and T. binghami, he
considers that the most oceanic and more
complex froox a systematic point of view is the
species T. picturatus. and namely the sub-species
picturatus.

SHABONEYEYV, together with RYAZANTSEVA
(1977) and with KOTLYAR (1979), refers that
the oceanic horse mackerel, Trachwrus
picturatus picturatus, occurs in the Eastern
Atlantic, along the coastal area of Western
Europe, from the Bay of Biscay to the Azores
and aleng the western coast of Africa to
Mauritania, a typical form inhabiting the eastern
part of the Central Atlantic. Trachurus
picturatus picwratus is widely distributed not
only on the continental shelf, but also far
beyond its boundaries, i the regions of
underwater elevations and seamounts, near the
Canary Islands and the Azores (SHABONEYEYV
& KOTLYAR 1979).

Apart from the cited papers other authors
may have used the name Trachurus trachurus
when studying 7. picturamus,  which s
unfortunate, as thc biology of the two species
might differ in many aspects (Helen Martins,
personal communicatton). Thus one could
possibly explain the lack of information about 7T
picturatus.

MATERIAL AND METHODS

This species has been randomly sampled from
commercial landings, especiaily in the Central
Group of the Archipelago since mid 1979. The
present paper refers to biological data collected

from specimens captured around Faial and Pico
Islands (Central Group), between late 1983 and
early 1987.

Biological sampling was made with either
fresh (n = 2073) or frozen (n = 457) fish.
Weights were taken to the nearest 0.1 g and
length measurements to the centimeter below,
corresponding to the length-class.

Growth relations

Weight-length relamonships Wy (g) = a x Lt )
(cm) were determined using total weight (Wq)
against fork length (Lf), as many specimens
presented damaged caudal fins. The parameters
bave been determined using a computer
statistical program TODOS (Eduardo Isidro,
personal communication).

The linear relationship between total length
(L) and fork length (Lg), Lt (cm) = a + bx Lt
(cm), was determined for the available data.

Eventual differences between sexes have not
been tested, based on the statement of
SHABONEYEV & RYAZANTSEVA (1977) that
sexual dimorphism does not exist i oceanic
horse mackerel. Subsequently it was assumed
that all data could be used without separating
the sexes.

Fresh and frozen samples

Freezing seems to have provoked an increase in
weight and a decrease in length. Thereforc, the
slopes of the two logarithmic weight-length
regressions were compared using the t test, as
described by ZAR (1974), a simple method for
tesing the hypothesis about equality of two
regression coeflicients,

The statistic test is:

1= b1-b2)/S (b1-b2)

withb = Sxy/sx?

where

S (b1-b2) =\/(52y.x (EP) + (Sy)p/(Ex)2

and the pooled residual mean square is
calculated as:

(S%4)p = [(residual SS); + (residual SS)] /
[(residual DF); + (residual DF)y]
being residual 8§ = Sy? - (Sxy)? /=’
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Table 1. t test for significance of regression coefficients (weight-length regressions using fresh and

frozen samples).

SAMPLES n Res. DF S (b1 - b2) t p
(1) Fresh 1934 1932 3.0629

0.0176 27216 <0.01*
(2) Frozen 419 417 3,1108

* Null hypothesis rejected (p<0.05)

W: (g) = 0.00819 x Lg 1! (cm); n = 1934; 1? =
0.988 for fresh fish (Figure 2), and:

Wi (g) = 0.00957 x L¢ 36 (cm); n = 419; 1% =
0.988 for frozen fish (Figure 3).

Comparison betweecn the slopes of the
logaritmic transformation of th¢ relations
(Table 1) showed that they are signiicantly
different as p < 0.01.

For ¢ = 0.05we had toreject Ho: 81 =82,
then Ha:B71 £ B2.

Thus, for the present paper, onmly data
obtained with fresh fish will be considered.

Total length-fork length refationship

The foliowing relationship compares total

length (L) with fork length (Ly) (Figure 4):

L (cm) = -0.447 + 1.137x L (cm); n = 1880;
i = 0.994.
Comparison between left and right otoliths

The t test was aise applied to compare the
regressions obtained from left and right otolith
measurements (Table 2).

Null hypothesis was tested for all relations, for
a significance level of 5%, and was not rejected,
meaning that either could be used.

Regressions obtained between left otoliths (io)
measurements (L =Ilength, H=height and
W = weight) and fork length (L) are:

Lio (mm) = 1.759 + 0.224 x L¢ (cm); n = 261; r 2
= 0964 (T'igure 5)
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Hlo (mm) = 1.180 + 0.089 x Lt (cm); n = 261; sections seemed to be more reliable structures

i

= 0.951 (Figure 6) for age determination in oceanic horse
Wlo (g) = 0.0000278 x Lt 2% (cm): n = 261 mackerel, although very thin sections did not
2 = 0.962 (Figure 7) " present enough contrast between summer and

winter zones, which are less differentiated in
these temperate waters. Even with thick sechions
Age reading of whole otoliths proved to be quite some opaque borders were very difficult to
impossible due to their opaqueness. Otolith identify.

Age-length key by means of otoliths age reading

Table 2. t test for s cance of regression _coefficients (regressions between length, height and
weight of left and eigh otohths and the respecnve forkl )

OTOLITHS o ‘Res.DF b S (b1 - ba) [ v
L?lll)g{:ft otolith 261 259 0.2239

() right otolith 257 s ppssi L% 02558  >850*
Height _ -

8% lr?gf;?g)tlcﬁih 257 il 00029 07855 > 040~
Weight '

8; i?;‘h‘ii,‘iﬁﬁﬁh pd e 00407 03538  >050*

* Null hypothesis not rejected (p >0.05).
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An age-length key and the mean fork length
per age class are presented in Table 3.

Von Bertallanfy growth equation

Von Bertalmffy growth parameters were
detecmined for both sexes together. Due to
insufficient data ages 0-1 and 8-9 have been
discarded forthe calculasons.

The values obtained using the "Ford- Walford
plot” were Lo = 49.8 cm and k = 0.23 year” ;
to = -0.23 year, was calculated as the mean of
the tp values obtained by the substitution of the
above mentioned values in the von Bertalianfy
equation.

Using "Allen method" the parameters
obtained were Lo, = 570 am; k = 0.17 year
and to = -0.41 year.

The "Allen method" was also applied to wy a
better adjustiuent of the von Bertallanfy growth
equation by giving to a certain value. Thus,
forto -0.23, Ly, = 529 cm and k = 0.20
year !, which seemed to be the values that gave a
better fit of von Bertalanffy growth cumive
(Figure 8).

DISCUSSION

The relationships obtained between otolith
measurements and fork length will eventually
allow the determination of a prey size from
otoliths found in stomach contents (eg T.
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516.

picturatus is the most important food ocganism
for Loligo forbesi in the Azores (MARTINS
1982)).

Age determination using otolith scctions was
found to be the best method for obtaining
growth parameters. Nevertheless some difficul-
ties remained conceraing the idemtification of
year rings in fishes 3 or 4 years and up. Max-
mum age given in previous studies is 11 years
(PoLonsxkn 1967) which seems to be com-
pauble with our results indicating a maximum of
9 years of age.

Estimates of L o = 51.06 cm; k = 0.14 year'l;
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Table 3. Age-leagth key obtained from otoliths reading.
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Ip = -1.58 year, for total length, were cajculated
by Westhaus-Ekau and Ekau (personal
communication) ffom a sample with a higher
number of juveniles. Nevertheless our estimates,
espeaally for k, seem to be more appropriate to
this pelagic specics as it seems to bave a fast
growth. For a better %t of our growth curve
(Figure 8) more individuals under 15 cm and
above 40 cas (fork length) should be samipled
and otolith age determination should be
reviewed. Otherwise Gompertz growth equation
(RICKER 1980) should be applied.
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