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Age and growth of the dog snapper Lutjanus jocu
(Bloch & Schneider, 1801) in Abrolhos Bank, Northeastern Brazil

Marilia Previero!, Carolina V. Minte-Vera!, Matheus Oliveira Freitas?,
Rodrigo Ledo de Moura® and Claudenice Dei Tos!

We determined the age and growth of the dog snapper (Lutjanus jocu), caught in the region of Abrolhos Bank, Bahia State, by
the fishermen from coastal communities of Prado, Alcobaga, Caravelas, and Nova Vigosa. We examined 205 sectioned otoliths
of fish caught by harpoon, longline, hand line, and gill nets (14.5 to 79.5 cm fork length). The formation of each ring was
considered annual. The sectioned otoliths showed between 0 and 29 rings. Nearly half of the analyzed specimens had between
0 and 7 rings (88 of 205). Fish caught with nets in the estuarine region were the juvenile, while fish caught with lines and
harpoons were the oldest. Two von Bertalanffy growth models were fitted to length-at-age data: one assuming constant
variance of length-at-age (SVB) and another assuming constant coefficient of variation, i.e. variance increasing as a
function of average size (CVVB). The SVB estimates were L | =87.82 cm, K=0.10, and #,=-1.486 and the CVVB estimates were
L =117.60 cm, K=0.06,and z,= -2.470. The largest L  values estimated by the CVVB model are supported by reports from the
literature of larger animals occurring in the deeper outer shelf of Abrolhos Bank. Growth parameters were also estimated for
males and females separately (SVB model) (L =92.80 cm, K= 0.099, and ¢,=-1.680 for males, and L = 82.10 cm, K=0.105, and
,=-1.570 for females).

Foi determinada a idade e o crescimento do dentdo (Lutjanus jocu) capturado na regido do Banco dos Abrolhos, Bahia, pelos
pescadores das comunidades costeiras de Prado, Alcobaga, Caravelas e Nova Vigosa. Foram examinados 205 otolitos
seccionados de peixes capturados por arpdo, espinhel de fundo, linhas e redes de emalhe (14,5-79,5 cm comprimento furcal). A
formagao de cada anel foi considerada anual. Os otdlitos seccionados apresentaram entre 0 ¢ 29 anéis. Cerca de metade dos
espécimes analisados teve entre 0 e 7 anéis (88 de 205). Os peixes capturados com redes na regido estuarina foram os mais
jovens enquanto os peixes capturados com arpdes e linha foram os mais velhos. Dois modelos de crescimento de von
Bertalanffy foram ajustados aos comprimentos individuais: um assumindo varidncia constante do comprimento em cada idade
(SVB) e outro assumindo coeficiente de variagdo constante, isto € varidncia aumentando em fun¢do do tamanho médio
(CVVB). As estimativas SVB foram (L = 87,82 ¢cm,K=0,105 e £,=-1,486) e as estimativas CVVB foram L =117,60 cm, K=0,060
e t,=-2,470). Os maiores valores de L  estimados pelo modelo CVVB séo sustentados por relatos da literatura de grandes
animais encontrados em areas mais profunda do Banco dos Abrolhos. Os pardmetros de crescimento também foram estimados
para machos e fémeas separadamente (modelo SVB), (L =92,80 cm, K=0,099 e ¢, = -1,680 paramachose L = 82,10 cm, K =
0,105 e z,=-1,570 para fémeas).
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Introduction

The dog snapper Lutjanus jocu (Bloch & Schneider, 1801)
occurs in tropical waters of the Western Atlantic from
Massachusetts (USA) to Northeastern Brazil (Allen, 1985)
and was recently reported for the Mediterranean Sea (Vacchi
et al., 2010). This species is very important in fisheries, like
most species of the family Lutjanidae. For example, the
snappers accounted for 38% of the catch in the region of
Porto Seguro, Southern Bahia State (Brazil) (Costa et al., 2003;
data from 1997 to 1999). The exploitation of L. jocu in
Northeastern Brazil began in 1978 (Frédou & Ferreira, 2005)
and is currently one of the main species in the artisanal and
small and medium scale fisheries in the region, with 665 tons
landed in 2005 (IBAMA, 2007). In 2005, 0.6 % (293 tons) of
the total catches in Bahia State was dog snappers (IBAMA,
2007). For the districts in the region of Abrolhos Bank (Prado,
Alcobaga, Caravelas, and Nova Vigosa), 56 tons of dog
snappers were landed in 2002 (IBAMA, 2007). The dog
snapper in Brazil, however, seems to be exploited to its
maximum potential (Vasconcellos et al., 2007).

Throughout the Northeastern Brazilian coast Lutjanus jocu
lives in mangroves and estuaries (individuals smaller that 7
cm), on inner-shelf habitats (individuals ranging 10-30 cm)
and in mid-shelf reefs (individuals larger than 40 cm)
(unpublished data). Juvenile specimens are also found in
interreefal habitats with mixed algae, small rocks and sediment,
at depths of 4-8 m. Adults ranging 26-30 cm are found mainly
at depths less than 15 m (unpublished data). The spawning
season of L. jocu is winter to spring; maturity is reached from
30.5 cmin females and 26.6 cm in males (Freitas et al., 2011).
Other biological aspects of the species have been studied in
Brazil, such as age and growth by Rezende & Ferreira (2004)
and diet by Monteiro et al., (2009). According to the latter
authors, L. jocu feeds on many families of crustaceans,
mollusks, and teleosts.

In Brazil, snappers are frequent targets of fisheries, yet
there is still a considerable lack of ecological information on
most species (Moura & Lindeman, 2007). Knowledge of the
age structure and growth pattern of a population, as well as
differences between sexes, are prerequisites for understanding
the longevity, growth rates, mortality, age at recruitment and
sexual maturity of fish under exploitation, which are important
information for the best management of fisheries (Lai ef al.,
1996; Haddon, 2001). This study aimed to estimate the von
Bertalanffy growth parameters for Lutjanus jocu from otolith
readings. Our results will contribute to the understanding of the
growth dynamics of this species in the region of Abrolhos Bank.

Material and Methods

This study was carried out in the main fisheries landing
spots in the Abrolhos region, Bahia State, a wide portion
(46,000 km?) of the continental shelf with depths rarely
exceeding 30 m and a shelf edge at about 70 m depth (16°40” -
19°40°S 39°10° - 37°20°W) (Fig. 1). The region comprises the
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largest and richest coralline reefs in the South Atlantic (Ledo
et al., 2003), with nearly 300 species of fish and 20 species of
reef building corals, as well as an extensive mosaic of algal
bottoms, mangrove forests, beaches, and vegetated
sandbanks. Nearly 20,000 artisanal fishermen operate in the
Abrolhos Bank, but the region’s fisheries are poorly known
and were not included in recent revisions of reef fisheries in
Northeastern Brazil (Frédou et al., 2009a, 2009b).

Specimens of Lutjanus jocu were obtained between May
2005 and April 2007 from the reef fisheries’ fleet that operates
with harpoons, hand lines, long lines, and gillnets in the Cities
of Prado, Alcobaga, Caravelas, and Nova Vigosa. A sample of
573 fishes was measured and weighted (Fig. 2), with a
subsample of 205 individuals by length class taken for ageing
(Laietal., 1996). Length and weight data from each fish were
recorded to the nearest mm and g, respectively. In order to
increase the number of individuals in the smallest length
classes, additional sampling with gillnets was performed in
the estuary located between Caravelas and Nova Vigosa. The
sagittae otoliths were removed, washed in water and
preserved dry in envelopes (Secor et al., 1991). Right and left
otoliths were inspected for potential problems (e.g., breaking
during sampling). Right otoliths were chosen for reading with
a total sub-sample of 205 otoliths. Preparation and processing
of otoliths followed Secor et al. (1991). Whole otoliths were
weighed and read twice (by the first author) under a
stereomicroscope with transmitted light. After this preliminary
reading, otoliths were embedded in resin, cut and fixed on
glass slides with standard procedures (e.g., Manickchand-
Heileman & Philipp, 1996; Newman, 2002). After embedding,
the otoliths were sectioned in their central region using a
diamond saw (Buehler-Isomet). Successive cuts were made
with varying thicknesses of 1.1 mm in the largest otolith to 1.3
mm in the smallest.

The counting of otolith rings (opaque bands) in sectioned
otoliths was performed using a stereomicroscope with
transmitted light. All sectioned otoliths were read twice by
the same reader (first author), with readings separated by
more than one month (Fig. 3). The precision between two
readings was computed using the index Average Percent Error
(APE) by Beamish & Fournier (1981).

1) APE=%§ 1y —‘Xi’jX_Xj‘

=1 | V= j

Where:

n is the number of otoliths,

r is the total number of readings,

)(i,jis the number of rings in otolith j in reading 7, and

X is the average number of rings in r readings.

We also plotted the expected probability of disagreement
(PD) and the mean magnitude of inter-read discrepancy (IRD)
by age in order to explore tendencies in ageing error (Marriott
& Mapstone, 2006).
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Fig. 1. Abrolhos Bank, Northeastern Brazil, showing the marine protected areas.

Marginal increment for otoliths from fish smaller than 60
cm and with three or more rings (n=110) was computed as an
attempt to validate growth rings. Larger otoliths may have
smaller marginal increments (Claro et al., 1999) and therefore
were not used.

The growth in length was modeled using the von
Bertalanffy growth function (VBGF, Beverton & Holt, 1957),
where the expected size at a given age a is L, given by:

@ L, =L, [1—e ]
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Where:

a is the age of the fish, assumed here equivalent to a ring-
group (year, explanatory variable),

L is the furcal length of fish with age a (cm, response
variable),

L is the asymptotic length (cm, parameter of the function),

K is the growth rate constant (year', parameter of the
function),

t, is the age when length is theoretically zero (year,
parameter of the function).

The observed length-at-age L for an individual fish j in
the sample is:

(3) La,,- =L t¢ o

Where €  is the residual. The residuals were assumed to
have a normal distribution.

Two error assumptions were considered for the residuals:

constant variance (SBV):

@e, ~N(O, c?)
and constant coefficient of variation (CVVB):

S)E, ;~ N(©O,CV*L)
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Fig. 2. Size distribution of specimens of Lutjanus jocu from
Abrolhos Bank, captured by the commercial fishing fleet.

translucent

1 mm

Fig. 3. Sectioned otolith of Lutjanus jocu under transmitted
light showing the opaque marks (numbered rings) and
translucent bands observed (Photo by M. Previero).
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Where CV is the coefficient of variation of length at a
given age.

The models were estimated using R 2.10.1 (SVB, nls
routine) and ADMB (CVVB, Cope & Punt, 2007). Growth
parameters were also estimated separately for males and
females with the assumption of constant variance (Claro et
al., 1999). The curves were compared using Kimura’s
likelihood Ratio Test (Haddon, 2001) or the Akaike Information
Criterion (AIC, Burnham & Anderson, 1998). The models with
the lowest AIC are more plausible. Burnham & Anderson
(1998) suggest considering models with A <2 for inferences,
where A is the difference between the AIC of the model in
consideration and that the best fitting model. Models with A,
between 4 and 7 have less empirical support and with A larger
than 10 fail to explain substantial empirical variability.

The relationship between fork length (FL) and total weight
(TW) was established through the mathematical expression
proposed by Le Crén (1951):

6) TW=aFLP

Where a and b are parameters.
In addition, observations were made about the relationship
between lengths and weights for males and females.

Results

Larger fish were caught with harpoon (19-89 cm), long
line (27-85 cm) or hand lines (17-90 cm), while small fish were
captured with gillnets in the estuaries (15-44 cm).

There was no significant difference between the weight
of right and left otoliths (df = 177; paired t-test = 0.825; p =
0.205). Readings of whole otoliths were not consistent with
those of sectioned otoliths due to increased opacity towards
the center.

Table 1. Frequency distribution of fish fork length (FL) by age
(years) of the dog snapper Lutjanus jocu from Abrolhos Bank.

FL (cm) Ages (years) Total
0123456 78910 11 121316172529
(0,5]
(5,10]
(10,15] 1 1
(1520] 7 4 3 1 15
(20,25] 4 8 4 7 1 24
(25,30] 5321 11
(30,35] 25521 15
(35,40] 6 14127 39
(40,45] 1 14266 1 48
(45,50] 2542 13
(50,55] 1 51 7
(55,60] 111311 8
(60,65] 131 5
(65,70] 1221 1 11 9
(70,75] 2 1112 7
(75,80] 1 1 13
Total 11131423394824964 1 4 1 1 13 1 1 205
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From the readings in the sectioned otoliths it was observed
that the mean age rings was 4.7 and 5.3 for females and males,
respectively. Most aged specimens (88.3%) had between 0
and 7 years (Table 1). Few individuals were older than 10
years and the maximum age recorded was 29 years. Fish larger
than 60 cm were 7 years or older.

The index of average percent error (APE) between the two
readings of sectioned otoliths was 11.7%. The percent disagreed
ages (PD) increased from age 0 to 2 and leveled off thereafter
(Fig. 4). Mean inter-read discrepancy (IRD) was relatively stable
between 1 and 2 rings for all ages, with the exception of the
oldest animal, for which the IRD was 4 (Fig. 5).

We were not able to validate growth increments for the
whole sampling period, due to uneven sampling for the smaller
size classes (Fig. 6). However, based on other studies from
this species (Claro et al., 1999; Rezende & Ferreira, 2004), we
assumed that age rings are annual.

The parameters of the von Bertalanffy growth function
for dog snappers from Abrolhos Bank, estimated with the
assumption of constant variance and constant CV, had marked
differences. The estimate of L was smaller and the estimate
of K was larger for the constant variance model, when
compared with the constant coefficient of variation model
(Table 2). The model with constant CV had higher empirical
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Fig. 4. Observed percentages of samples for which the first
and second readings disagreed of the dog snapper Lutjanus
jocu from Abrolhos Bank. Age is the first reading (number of
rings). The numbers represent the sample size. Older ages
were pooled due to the small sample size.
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Fig. 5. Observed mean inter-read discrepancy (IRD). Age is the

first reading (number of rings) of the dog snapper Lutjanus jocu
from Abrolhos Bank. The numbers represent the sample size.
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support (AIC = 1849.954, df = 4) than the constant variance
model (AIC =2240.135, df =4). All growth curves had similar
shapes up until 15 years and differed afterward (Fig. 7). The
models fit to the two reading and to the average age had
similar estimates for all parameters. For the average age reading
and constant variance, we also tested a model with ¢, set
equal to zero (AIC =2336.748, df = 3) which had a worse fit
than the model with free z, (AIC = 2240.135, df = 4)

The estimate of L found for males was higher than that
found for females, while the estimate of K was larger for females
than for males (Table 3). The growth curves of each sex were
significantly different according to Kimura’s likelihood Ratio
Test (* =28.076, df =3, p<0.000009) (Fig. 8).

The relationship between fork length (FL) and total weight
(TW) was established showing that the growth of dog snapper
is isometric (TW = 0.020FL>%7), the standard error of the
exponentis=0.155,t=-1.478 for H = 3,n =300 (Fig. 9). No
significant differences for the length-weight relationship by
sex were found. The average fork length was 35.37 cm for
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Fig. 6. Monthly measures of the marginal increment in the
otoliths of the dog snapper Lutjanus jocu for the year 2006 in
Abrolhos Bank. The numbers represent the sample size.
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Fig. 7. Von Bertalanffy growth curves fitted to length-at-age
from sectioned otoliths data for both sexes of the dog snapper
Lutjanus jocu from Abrolhos Bank, with two assumptions:
SVB = Constant variance for all ages and CVVB = Constant
coefficient of variation for all ages.
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Table 2. Von Bertalanffy growth parameters estimate of the
dog snapper Lutjanus jocu from Abrolhos Bank. ¢, is
significantly different from zero, SVB = Constant variance for
all ages, CVVB = Constant coefficient of variation for all ages
and se = Standard error.

Model  reading L, se(l,) K se(X) th se(ty)
SVB 1 87.7 4349 0.1035 0.0106 -149 0.24
2 88.7 4.640 0.0979 0.0105 -1.93 0.25

average 87.8 3.944 0.1052 0.0097 -1.49 0.21

CVVB 1 117.8 18.878 0.0580 0.0130 -2.58 0.22
2 112.8 16.775 0.0610 0.0130 -2.83 0.23

average 117.6 16.699 0.0600 0.0120 -2.47 0.19

Table 3. Von Bertalanffy growth parameters estimates for
female and males of the dog snapper Lutjanus jocu from
Abrolhos Bank. The age is the average age between reading
1 and 2 (se = Standard error).

Sex Ly se(L,,) K se(K) to se(ty)
Female 82.093 4.785 0.105 0013 -1.575 0.302
Male 92.788 6.083 0.099 0013 -1.686 0.297

Table 4. Regressions among size variables (TL - Total length,
FL - Fork length, SL - Standard length in cm; TW - Total
weight in g; n=204). Size range (TL = 15.5-83.0; FL = 14.5-
79.5, and SL = 12.0-69.5) and weight range (60.0 - 8365.0) of
the dog snapper Lutjanus jocu from Abrolhos Bank.

Variabl es Equation R?
TL-FL TL = 1.0942FL"®# 0.99
TL-SL TL = 1.5106SL**® 0.97
FL-TL FL =0.9859SL**? 0.99
FL-SL FL = 1.449SL"** 0.98
SL-TL SL =071 7FL-26 0.97
SL-FL SL =0 7364F L0372 0.98
TW-TL TW = 4.1723TL’**® 0.96
TW-FL TW = 3.9886FL"*""" 0.96
TW-SL TW= 0.0609SL2P% 0.96

females (n=125) and 44.02 cm for males (n = 178). The average
weight was 1197.40 g and 2078.70 g for females and males,
respectively. Conversions between the various measures of
weight and length are presented in Table 4, as is r* (almost 1.0
in most cases).

Discussion

Sagittae otoliths of L. jocu are robust and thick in the
core region and thin in the extremities. Otoliths of younger
fish grow primarily in length, but from 8 years on there is a
noticeable increase in thickness (Rezende & Ferreira, 2004),
compromising the count of rings without sectioning. For
instance, our readings of whole otoliths for fish between 0
and 6 years tended to overestimate age estimates when
compared to those of sectioned otoliths. We were unable to
distinguish growth rings for fish older than 6 years when
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Fig. 8. Von Bertalanffy growth curves for males and females
fitted to length-at-age from sectioned otoliths using the
constant variance assumption for the dog snapper Lutjanus
Jjocu from Abrolhos Bank.
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Fig. 9. Length-weight relationship for males and females of
the dog snapper Lutjanus jocu from Abrolhos Bank.

reading whole otoliths, and this fact was also reported by
(Rezende & Ferreira, 2004). Therefore, readings of whole
otoliths were further dismissed, and we only present age
estimates based on sectioned otoliths.

Average percent error index was 11.7%, which corresponds
to a CV of 16.0% (conversion factor provided by Campana,
2001), which is a value within the range of what is found in
the literature reviewed by Campana (2001). Although Campana
(2001) suggests that a CV of 5.5% should be aimed for in
growth studies, his review of more than one hundred studies
using several ageing structures revealed that the median CV
was 7.6% (corresponding to an APE of 5%) and may be as
high as 26%. The mean inter-read discrepancy (IRD) for this
study is around one and increases in the age group between
20 and 30 years is about 4, which is similar to what has been
reported for other Lutjanus species (Marriott & Mapstone,
20006). The fits of the growth models to the two readings and
to the average age showed similar results, indicating that the
level of precision does not influence the estimates of the
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growth curve parameters as much as other characteristics of
the data.

Otolith ring formation was considered annual. Sampling
of individuals occurred for a long period (May 2005 to April
2007); however, the number of specimens collected each
month was relatively low, and for some months no fish were
available for sampling, hindering the determination of the time
and frequency of ring formation in otoliths for the whole
period. For 2006, it seems that the smallest growth increments
occurred either in May or July; however, the sample size in
those months was too small to allow for a conclusive time of
ring formation. Rezende (2008) and Claro et al. (1999)
determined that the formation of rings for Lutjanus jocu is
annual and occurs in June and July in Pernambuco State
(Brazil) (Southern Hemisphere winter, 08°03°14” latitude) and
in April in Cuba (Northern Hemisphere spring). Several other
authors have found that the snappers have one annual ring
formation (e.g., Cappo et al., 2000; Newman et al., 2000a,
2000b; Burton, 2002).

Two assumptions of variance of length-at-age were used
to fit the growth model. The estimates of the parameters using
constant variance of length-at-age (SVB) for aggregated sex
were quite similar to the value estimated from this species
from northeastern coast of Brazil (Rezende & Ferreira, 2004).
The SVB parameter estimates for separated sexes were very
similar to those found in Cuban waters (Claro et al., 1999)
(Table 5).

The assumption of constant coefficient of variation
(CVVB) indicates that the L should be both higher than
what was estimated for the SVB model and than what has
been reported in the literature (Claro et al., 1999; Rezende &
Ferreira, 2004; Rezende, 2008). With increasing age, the
variance of length-at-age also increases and L is estimated
to be much higher than the size of the older fish in our sample.
Although this estimate of L may seem unrealistic, there is
evidence that Lutjanus jocu may attain larger sizes (Table 5)
and that it might have a higher growth potential than has
been reported. The largest specimens reported by Klippel et
al. (2005) from the Vitoria fleet in the region of Abrolhos Bank
was 115 cm FL. The largest Lutjanus jocu sampled by Martins
et al. (2005) in the same region in a scientific survey was 97
c¢cm TL (=90.60 FL). Further north (2°to 13°S) Nobrega & Lessa
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(2007) reported that the maximum size found for L. jocu was
103ecm TL (=96.2 cm FL).

Growth studies from samples held in commercial fisheries
landings have higher chances of obtaining skewed results
(Ricker, 1969; Haddon, 2001). This is because the growth
parameters vary within a species and the fishers use selective
fishing gear that tends to capture larger individuals regardless
of their age. Individuals that grow rapidly may have higher
probability to be caught before they become old, which may
prevent the estimation of the size they would have reached at
older ages, as well as the potential average asymptotic size
for the population (Sainsbury, 1980). The estimated growth
rate would be overestimated due to the selective mortality of
the fast growing individuals (Sainsbury, 1980). Another
source of bias may be the survival rate; the smaller fish would
have higher survival rates under selective mortality than the
average population (Sinclair et al., 2002). The fishing gears
used to catch dog snappers in Abrolhos Bank are highly
selective; most individuals captured are between 35 and 65
cm FL. For this study, the sample was incremented with small
fish from the estuaries, which helped to estimate the variability
of length-at-age at juvenile ages; however, larger animals were
rare in our sample. Besides the potential bias of the gear,
there is a known size gradient of Lutjanus jocu from the
estuaries to the outer shelf (unpublished data). The fishing
fleet that was sampled in our study operates close to shore
and in shallow areas (Freitas ef al., 2009) which is the habitat
of smaller individuals (unpublished data). It seems that the
assumption of constant CV may help to overcome these biases
and estimate asymptotic length closer to the largest animals,
and not overestimate the growth rate. The estimates of the
growth parameters obtained with the assumption of constant
CV may be closer to what is the growth potential for the
species, while the estimates obtained with the assumption of
constant variance best describe the growth pattern of the
population available to harvest by the studies of fishing fleets
(Taylor et al., 2005).

The difference between the growth of males and females
was most evident in the estimates of L than in the estimates
of the other parameters (K and ¢)). Claro et al. (1999) found
the same difference in the estimate of L, with males being
about 10 cm larger than females. Among lutjanids, larger sizes

Table 5. Von Bertalanfty growth parameters estimates and maximum length reported in the literature for the dog snapper

Lutjanus jocu. FL = Fork length and TL = Total length.

Maximum Length (cm) Comments

References L, K to
Rezende & Ferreira (2004) 772 0.110 -3.73
84.1 0.080 -5.40
712 0.112 -4.32
Rezende (2008) 75.5 0.140 -2.71
Claro et al. (1999) 854 0.103 -2.01
Claro et al. (1999) 96.4 0.085 -2.14
Klippel et al. (2005) 118.0 0.119 -

Noébrega & Lessa (2007) - -
Martins et al. (2005) - -

105 FL Sectioned otoliths
- Whole otoliths
- Back-al culation
922 TL (=86.2 FL) -
Female, back-calculation

72 FL
77 FL Male, back-calculation
115 FL -

103 TL (= 96.2 FL)
97 TL (=90.6 FL) -
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of females have been observed in Atlantic, Caribbean,
Hawaiian, and Arabian Gulf species (Grimes, 1987; Grandcourt
et al.,2006), but this does not seem to be the standard for the
genera, since this study had significantly more males than
females, and the same was recorded for several species of the
genus Lutjanus in the Indo Pacific (e.g., McPherson & Squire,
1992; Newman et al., 1996, 2000a, 2000b; Newman, 2002) and
other species of reef fish in Brazil (e.g., Haemulon plumierii
by Araujo & Martins, 2007).

Freitas et al. (2011) report a length of first maturation for
Lutjanus jocu (L)) of 32.42 cm (se = 0.49) for females and
34.42 cm (se = 0.74) for males, which implies that the age of
first maturation may range from 2 to 6 years old, or an average
of three years for both males and females. In Cuba, Claro et
al., (1999) report that the age of first maturation is around 4-5
years.

Although the methods used here may provide accurate
estimates of growth parameters regardless of the small sample
size for large animals, it is not possible, with this sample, to
estimate the age structure of the population in the entire
Abrolhos Bank, and therefore estimate the fishing mortality
in the region, because of the evidence that part of the
population may be in deeper water where the sampled fleet
does not operate. We suggest that for a complete estimate of
the age structure within the Abrolhos Bank, the fleet that fish
in the coastal areas, such as the one that uses the landing
sites sampled by us between 2005 and 2007, and the fleet that
operates in the deeper areas of Abrolhos Bank, such as the
one that uses the landing sites sampled during the REVIZEE
program between 1997 and 2000 (Klippel et al., 2005), should
be monitored simultaneously.
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