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ABSTRACT

This study evaluated the population biology Gftenosciaena gracilicirrhus(Perciformes:
Sciaenidae) in a shallow non-estuarine coastal efesbutheastern Brazil. Monthly samples were
taken from October 2003 through October 2004, ia distinct areas at depths from 1 to 4@n.
gracilicirrhus was generally among the most abundant fish spdciesg the period. Its density was
significantly higher in a single sampling month, ya004, in the South area, which may be
explained by its migratory behavior together withpreference for deeper areas. Such behavior may
lead to bias in community estimates that use fewomlly seasonal sample€. gracilicirrhus
individuals ranged from 4.0 to 10.2 cm long, witmain mode from 7.5 to 9.0 cm and a significant
decrease in mean size from June onward. The esimaff body growth parameters was
compromised by this population feature. Similatlye prey spectrum was difficult to determine
because of the deteriorated condition of the stbncantents, although crustaceans were clearly the
most important items ingested. Amphipoda was thlg eabgroup that could be identified more
precisely, mainly by the construction of their tabe

Resumo

Este estudo levantou dados sobre a biologia pdpulkzic de Ctenosciaena gracilicirrhus
(Perciformes: Sciaenidae) em uma regido costesa redo-estuarina, do sudeste do Brasil. Amostras
mensais foram realizadas de outubro de 2003 a mutié2004, em duas areas distintas e similares,
com variagdo batimétrica de 1-4 m. A espécie estwegeral, entre os peixes mais abundantes. No
entanto, sua densidade foi significativamente mamrum Unico més e area, maio de 2004 na area
sul. O fato pode ser explicado pelo seu comportéonemigratério e uma preferéncia por regides
mais profundas. Esse comportamento pode levarsas/iem estudos de comunidade ictiica que usam
poucas amostras, ou apenas amostras sazonaisdirudivdeC. gracilicirrhus de 4,0 a 10,2 cm de
comprimento total foram amostrados, apresentandoraoda principal de 7,5-9,0 cm e uma redugéo
significativa do tamanho de junho de 2004 em diafteestimativas de parametros de crescimento
foram comprometidas pelas caracteristicas pecsl@agpopulacdo no local. De forma semelhante, a
identificacdo das presas foi comprometida devidcelewado nivel de deterioracdo do contetdo
estomacal. Foi possivel concluir, entretanto, geecmstaceos foram nitidamente os itens mais
importantes ingeridos. Amphipoda mostrou ser o airsabgrupo identificavel, principalmente
devido a construcéo de tubos.

Descriptors: Abundance, Total length, Temporalatéon, Shallow coastal area.
Descritores:Abundancia, Comprimento total, Variagao temporaga’costeira rasa.
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INTRODUCTION The results for spatial and temporal
distribution, though, suggest that the number of
Coastal areas are under increasing pressur@_dividuals in the area ﬂuctuates W|de|y and can b
As transitional environments they are constitutée o determined accurately only by thorough sampling.
mosaic of ecosystems, which together support

numerous species. Caraguatatuba Bay is an area of MATERIAL AND METHODS
shallow, non-estuarine waters that are subject to
various environmental impacts (sewage disposal, Study Area

proximity to urban centers), and is also one of the
most important artisanal-fishery grounds on the
northern coast of the state of S&o Paulo (SA%5°24’W
PAULO, 2005). Although this bay is highly disturbed
and is adjacent to one of the most important urb

Caraguatatuba Bay (23°37’S to 23°44’'S and
to 45°26'W) is about 16 km long and is
ounded by several sandy beaches (Enseada,
centers in the country, there is still considerdhlzk Iechelras, .,Porto Novo, Romancg, Palmeiras, Pan-
Brasil, Indaia, Centro and Camaroeiros). Two areas of

of knowledge about its fish community. o
Shallow coastal areas may serve as resideni@e bay, each 2 x 0.8 km, homogeneous but distinct

for both juvenile and adult fish, and are also a rﬁmf_each other, \r/]vere selecteddfo; this study (E)g.
important transitional zone through which earlyP Ie Irst, OLSouht ,.areahexten s r(l)m Plorto l\!m/ot
juveniles move from estuaries to deeper waterbeas t aimeiras beaches; It has a gentler slope, is more
mature to adulthood (GILLANDERS et al., 2003). Inexposed to. wave aptmty, gnd is more influenced by
spite of this importance, fish in surf zones ankeot the Jugueriqueré River which forms a small estqgry.
shallow coastal areas usually have not bee he second, or North, area extends f“’”? Inda|a} to
specifically studied. Sciaenids are important entro beaches, has a steepe.r §Iope, is relatively
components of the ichthyofauna in temperate tgheltered from wave action, and is influenced dnly

tropical estuaries and coastal waters (SASAKI, :)9893ma" rivers (Lagoa and Santo Antonio).

Most of the more than 270 species of this famigkla
CARAGUATATUBA
sam;ﬁmén?/c:‘};m J

commercial value, although they tend to appear i

large numbers in trawl catches.

Most species of fish in Caraguatatuba Bay
have minimal commercial value and are massivel
discarded as bycatch, which is the case ¢
Ctenosciaena gracilicirrhus Commonly named the il

BRAZIL

T 23°40'
barbel drum, or, in Caraguatatuba Bay, Betara-dc —— R
norte, C. gracilicirrhus is a member of the family : K South area
Sciaenidae (drums or croakers) and occurs along tl S R
% sho

west coast of the Atlantic from Nicaragua to southe |V duqueriquers e
Brazil (13°N to 34°S and 77° to 38°W). The barbe T §ay ISLA
drum is demersal, tropical to subtropical, inhabits ¥ :
coastal areas at depths of 10 to 130 m, usuallp ab T 5km  SAOSEBASTIAO ¢

80 m, and feeds mainly on shrimp (CHAO, 1978 —_— pre e
CERVIGON MARCOS, 1993).

The barbel drum was first recorded for thefig- 1. Caraguatatuba Bay and otter-trawl sampiicigemes
Brazilian coast by Menezes (1971). Its ecology ha%Om a monthly sample (dashed lines), in both starhas,
still been little studied, even though it is ofteighly ~ \orth and South (solid fines).
abundant in nearshore areas (CUNNINGHAM, 1989;

23°45'

ARAUJO et al., 2006; ROCHA et al., 2010). Sampling Procedures
With a view to contributing to knowledge of the
species and specifically to assessing the role of Monthly samples were taken from October

Caraguatatuba Bay in the population biology@f 2003 through October 2004, under license from the
gracilicirrhus, the present study evaluated its spatiofederal environmental agency responsible (IBAMA-
temporal distribution in relation to abundance andIREN No. 08/2001). Three sampling stations were
size. A broader assessment of the population bylograndomly selected in each area, South and North,
including estimates of body growth parameters andmong 200 possibilities, i.e., the beach lengtRQgi0
diet, was also undertaken. However, these estimat@s was divided into 10 m intervals. The position of
were unsatisfactory because of the species’ peculigach station was stored in the GPS at MLW (mean low
distribution pattern and highly deteriorated stomacwater), and a fishing boat (class G2M, 11 m lonthwi
contents. a 22-HP engine) made 800-m trawls, from the station
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perpendicular to the beach, from 800 to 1600 m from The first part of the digestive tract, including

MLW. This interval is equivalent to depths fromdl4 the pharynx, esophagus and stomach were then
m. The trawling speed was 1 knot. The trawls werédetached for analysis of food items. The conteffits o
made with two otter trawls with 2.0 cm mesh,each stomach were identified to the lowest possible
mouth aperture 1.6 m high and 6.0 m wide, and bagxonomic level, and the volume of each item was

depth 3.5 m. measured according to the methodology described by
The fish were removed from the net andBemvenute (1990).
immediately preserved in a 10% formalin solution in For each stomach item, the frequency of

order to paralyze the enzyme action, preserving theccurrence (FO) and percentage volume (V) were
digestive-tube contents (UIEDA; CASTRO, 1999).calculated. These values were then used to cadcaiat
After screening and identification, &l. gracilicirhus index of dietary importance (IAi), as proposed by
individuals were properly labeled and fixed in 70%Kawakami and Vazzoler (1980): IAi = FOI*\&/
ethanol, and sorted for population, dietary andujno  (FOi*Vi).

studies.

Data Analysis ResuLTs

Variation in the species abundance over time The density of individuals varied
(months) and space (South and North areas) W&gnificantly over time (F=6.034, d.f.=12, p<0.001)
analyzed by two-way ANOVA. A two-way ANOVA 54 hetween the two areas (F=4.379, d.f.=1, p=0.041
was also performed to compare the spatio-temporghe ahundance was significantly higher only in May
variation in total length (TL) of individuals. Inlla ;-4 in the South area, leading to an interaction
cases, data homogeneity, homoscedasticity, and t{8wveen factors (F=5.929, d.f.=12, p<0.001). This
robustness of the test allowed the use of ANOVASgyecies was one of the most abundant observedgdurin
which were followed by Student Newman KeulSihe entire study period (fourth most abundant gEeci
(SNK)  tests ~ (SOKAL;  ROHLF, 1995 comprising 5.88% of the total number sampled).
UNDERWOOD, 1997). . However, the mean number of individuals per month

Growth parameters were estimated based o,y area was larger than 1.0 for only 10 of the 26
von Bertalanffy growth curves, by using the FISAT o565 (Fig. 2). The highest numbers were obtained i
software and following the methodology proposed by o ember 2003 and April 2004, in the North area

Pauly and Garcia (1994). ELEFAN | and Shepherda3 g7 angd 12.33, respectively) and in May 2004, in
routines were combined in a general K-scan, in the South area (236.00).

search for a common peak of optimum goodness-of-fit
values for K (growth constant), before the paramete
analysis was further refined. Because the lengthef ‘"ml
largest individual was below the maximum length Eggg
reported in previous studies (21 cm total IengthE
CERVIGON MARCOS, 1993), literature values were 2%
used as the basis to define an asymptotic lengifpera 5 20
for the analysis, dividing by 0.95 as proposed by g *
Taylor (1958) and Beverton (1963). E =
A total of 160 of the 910 sampled 2 "
individuals of C. gracilicirrhus were selected for OCTO3 NOV DEC JAND: FEB AR APR MY JUN JUL AUG SEP OCT
dissection, by using a random-digits table. The Ment
dissected specimens were used for analyses oflsexua ) o )
maturation, according to Vazzoler (1996), and diet79: 2. Spatial and temporal variations in numbdr o
Because of the large number of fish found in one dpdividuals (mean + standard errer0.05) ofCtenosciaena
the months and relatively few or none in other rhent gracilicirrhus in Caraguatatuba Bay. Inleldung, were
. . sampled from October 2003 to October 2004. * - ificant
seasonal analyses of diet were not possible. Eagference discriminated by SNK test.
digestive tube was removed and its total length
measured from the beginning of the esophagus to the
end of the rectum (DTTL). Since the stomach is ver

[ South
- Morth

—_—

Total length of individuals ranged from 4.0

Aaf i ¥o 10.2 cm; the size ranges by month and area are
well-defined and laterally positioned, the totandeh listed in Table 1. In the North area, the main mode

of the digestive tract essentially correspondshe t d f 65 t0 75 Simil b f
length of the intestine. The mean value of theorati'219€d 1rom 6.5 10 7.5 cm. similar nNumoers o
between this value and the fish total IengtHnlelduaIs, with a similar size range, were re@atdn
(DTTL/TL) was calculated the South area. However, here the main mode was

from 7.5 to 9.0 cm (Fig. 3), as a result of theyéar
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numbers of individuals found in this area and inyMa p<0.001). Mean total length was greater in the I$out
2004, when a high proportion of large individuals(8.16 cm) than in the North area (7.09 cm), and als
were caught. the size fluctuated more widely in the South.
Nevertheless, the pattern of size distribution dirae
was similar in both areas (Fig. 4). In general, rtfean
total length remained around 6.5-7.5 cm from Oatobe
to March. In April, the mean size increased
substantially in the South area, but remained quite
constant in the North area. In May, the mean sias w
the largest, with both areas reaching similar valok
mean total length. The lowest mean value was
observed in June, with no significant increase lunti
October 2004 (Fig. 4). All dissected individuals
(n=160, from 5.4 to 9.9 cm) were immature, andrthei
sex could not be determined.

350

Number of individuals

35 45 55 65 75 85 95 1056 35 45 55 65 75 85 95 105

Total length (cm)
10
Fig. 3. Distribution of total length (cm) classe o _ E
Ctenosciaena gracilicirhusampled in Caraguatatuba Bay £, e ed o -v
from October 2003 to October 2004, shown for eact ::U' 3 =)
sampling area (South and North). ¥

Table 1. Number and ranges of total length (TL, dig)
sampling period and area, of individual§ Ctenosciaena

s

gracilicirrhus

(Sciaenidae,

Perciformes)

collected

Caraguatatuba Bay from October 2003 through Octabe4d

in

Total lengt
@
&
-
o
e
[
HHE
i

(6+0) (1+71) (5+0) (1+4) (3+19) (0+2) (4+37) (708+15)(3+0) (26+0) (0+2) (0+2) (1+0)

Oct/03 Mov Dec Jan/04 Feb Mar Apr May Jun Jul Aug Sep Oct

Month
Area/parameter
Fig. 4. Spatial and temporal variations of totaigeh (cm;
South North mean + standard error;0=0.05) for Ctenosciaena
gracilicirrhus sampled in Caraguatatuba Bay from October
Month n TL range n TL range 2003 to October 2004. Different letters denote ificant
differences among months, discriminated by SNK;test
Oct 2003 6 55-7.8 0 B brackets on the x—gxis enclose the number of gbﬁens in
Nov 2003 1 7.2 71 51-7.8 each case.
Dec 2003 5 55-83 - . h | | ¢ 2210
or growth analyses a value o .10 was
Jan 2004 ! .0 4 6.0-838 used for asyn?ptotic Iengtr)ll (L), which produced ghhi
Feb 2004 3 75-79 19 6.0-77 score (Rn=0.409) for a growth constant (K) of 0.180,
Mar 2004 0 . 2 67-78 considering the absence of seasonal fluctuations (C,
WP) in growth. However, this result was barely
Apr2004 4 8.7-94 37  58-82 perceptible through manual modal connections,
May 2004 708 55-10.2 15 75-9.9 because most individuals were concentrated inglesin
month. Indeed, Shepherd’s method showed a small
Jun2004 3 40-55 0 i peak score (around 0.390), agreeing with ELEFAN,
Jul 2004 26 47-7.0 0 - but attained the highest score (1.00) for a K valfie
Aug 2004 - 2 50-65 0.320. Therefore, the analyses were abandoned.
Despite the good scores obtained, these results are
Sep2004 0 - 2 4.7-54 likely to derive from an artifact related to calatibn
Oct 2004 5.0 0 - of the score, rather than to a real characterddtihe

population.

Because the species did not appear in man Concerning dietary features, the mean

of the replicate samples, it was not possible tfopa TTL/TL ratio was 0.51 cm (£0.14 cm SD). Of the
a factorial ANOVA. The one-way ANOVA used for 160 stomachs analyzed, 52 were empty. For stomachs
comparisons among monthly  values indicatedhat did contain food, the content volume rangeadnfr

significant variations in mean size over time (F837 <1.00to 37 m.m3. e .
df=12, p<0.001), and Student's t-test indicated The identified items consisted of Crustacea,

differences between areas (t=12.28 d.f.=god’0lychaeta, fish scales, and unidentified eggs. The
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stomach contents were considerably degraded, makimgho collected only a fewC. gracilicirrhus in Santos
it difficult to identify most of the ingested itente a Bay, with considerably higher numbers in autumn.
reasonable taxonomic category. Although som®ernardo et al. (2011), in inshore areas of thes it
individuals were still whole, the tube-constructorsParana, found the highest abundances mainly in
such as Amphipoda and Polychaeta were easiest dJanuary, February and April, this species beinghmuc
identify. For these groups, the tubes comprisedr8D scarcer during the rest of the year.
89.7% of all the organisms identified. This characteristic may partially explain why
The most important item in both frequencythe species is the most (or one of the most) alminda
and volume were the Crustacea (Table 2), which hagpecies in some fish community studies conducted on
an importance index of over 99.85%. Amphipoda wathe southeastern and southern inner shelf (ROCHA;
the only identified subgroup, comprising 7.28%leét ROSSI-WONGTSCHOWSKI, 1998; ROCHA et al.,
total volume of crustaceans. The other groups ha2010; BERNARDO et al.,, 2011), whereas in other
much lower importance indexes, mainly due to theistudies it appears at the bottom of the list ogven
relative volume rather than their frequency, whichabsent (ARAUJO et al., 2002; SCHWARZ Jr., 2006;
however, was also low for all items other thanRODRIGUES et al., 2007). Seasonal samplings of
Crustacea. shelf areas would be more likely to result in biase
Nematodes were found in seven of theinformation when extrapolating data for the general
stomachs, but were considered to be parasitesrrattmmposition of the ichthyofauna community, because
than dietary items, because they were much bettef the particular features of this population.

preserved than the remaining contents. The question arises as to whether an
occasional diel variation in species abundance migh
Table 2. Stomach contents oftenosciaena have influenced the observed results for abundance,

gracilicirrhus (Sciaenidae, Perciformes), collected but the literature indicates that it did not. Roehal.

in Caraguatatuba Bay from October 2003 through  (2010) found this species predominantly in daytime,
October 2004, and the respective values of although they observed that other abiotic varigbles
frequency of occurrence (FO), percentage volume  specifically the site and season, contributed ntore

(V) and index of dietary importance (IA). the distribution than did the diel variation. Ttis
additional evidence that this factor did not acddon
Item FO (%) V (%) IAi (%) the low capture rates in the present study, because

samples were all taken between 09h00 and 15h00.

It is clear from collection records th&.
Crustacea 91.67 90.01  97.90 gracilicirrhus shows a preference for outer-shelf areas
Amphipoda 23.15 7.06 1.94 (GIANINNI; PAIVA-FILHO, 1990; ARAUJO et al.,

. 2002; SOUZA et al., 2008, ROCHA et al., 2010) and
Fish scales 556 195 0.13 that juveniles are predominant in bays, moving deep
Eggs 1.85 0.37 0.01 as they grow older (BRAGA; GOITEN, 1984;

ROCHA et al, 2010; BERNARDO, 2011). Here,
these preferences for outer areas combined with a
Discussion general and size-associated migratory behavioldcou
explain: (i) the overall low abundance of indivithja
(i) the occasional higher abundances in one ottemo
area; and (iii) the increase in size from Octoh@d3
%? May 2004, after which a significant and constant
ecrease in size took place. The decrease in the me
eSize of individuals may reflect the movement ofeuld
individuals toward deeper areas and/or the armial
newer recruits to the area.

Polychaeta 3.70 0.61 0.03

Ctenosciaena gracilicirrhus showed a
peculiar distribution over time in the study area
because, although it is generally among the mo
abundant species, 82.71% of all individuals cofldct
occurred in a single month (May 2004) and in th
South area. Considering that at least some indigdu
of C. gracilicirrhuswere collected in all the months of Therefore, the high number of individuals

the study, it can be considered to occur continlyous . ;
but in r)élatively low abundance in this bay, l};venobserved in May 2004 in Caraguatatuba Bay may have

though large numbers may enter the area, where f sulted from an influx of individuals, perhapgblly
would then become one of the most abundant fisheg.der residents of deeper areas, because the melan a

The present observations suggest that some migrat odal lengths also increased in both areas atithat

events occur due to the scarce high abundance; t Grause ’.“OSt of _the fish were immature, they
season may differ according to the particularitiés probably did not migrate toward shallower areas to

the area and the local annual cycle reproduce; rather, it is more likely that they had

A somewhat similar pattern to that observe(fnoved opportunistically to feed. This suggestion

here was found by Gianinni and Paiva-Filho (1990)5:0nc0rds with the larger number of individuals lie t
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growth constant for this species of around 0.24

(without seasonal adjustments) or 0.33 (with REFERENCES

adjustments). Their samples, however, in contrast t i

the present series, lacked younger individualsage ARAYJO, F. G.; AZEVEDO, M. C. C; SILVA, M. A

their smallest fish caught was longer than 8.0 cm. PESSANHA, A. L. M.; GOMES, 1. D.; CRUZ FILHO,
The DTTL/TL ratio less than 1 suggests a A. G. Envwon_mental |nf|u§nces on the_dem_ersal fish
. - assemblages in the Sepetiba Bay, Brazstuaries v.

fully carnivorous habit (KARACHLE; STERGIOU, 25, n. 3, p. 441-450, 2002.

2010), but further assessment of the diet @f ARAUJO, F. G.; GUIMARAES, F. C.. COSTA, M. R.

gracilicirrhus was impossible because of the highly Environmental influences on distribution of four

deteriorated stomach contents, which could not be Sciaenidae species (Actinopterygii, Perciformes)ain

identified accurately. This seems to be consistetht tropical bay at Southeastern BraRev. Bras. Zool, v.

the biology of the species, for two reasons. Firse, 23, n. 2, p. 497-508, ,20.06' . . .

identified items are usually bottom-associated geou BEMYENUTE, M. A. Habitos alimentares de peixes-rei

. . ; (Atherinidae) na regido estuarina da Lagoa dossPato
(Amphipoda, Polychaeta, and fish scales and eggs), Atlantica, v. 12, n. 1, p. 79-102, 1990.

agreement with the species’ buccal apparatlgeRNARDO, C.. SPACH, H. L. SCHWARZ Jr., R..
including the mouth position and the presence @i ch STOIEV, S. B.; CATTANI, A. P. The by-catch of
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Amphipoda were important in the diet of the Rapp. CIEM, v. 154, p. 44-67, 1963.
individuals examined here, which were all less thdn prAGA, F. M. S.; GOITEIN, R. Lista prévia das esigéde
cm long. Cunningham (1989) found, between Cabo  peixes demersais na regido da ilha Anchieta

Frio (state of Rio de Janeiro) and Torres (statRiof (Lat.23°33'S — Long. 45°05'W), Ubatuba, litoral teor
Grande do Sul), Amphipoda (Gammaridae) and do Estado de S&o Paulo, Braslaturdlia, v. 9, p. 61-
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along with other benthic crustaceans (PenaeidaCERVIGON MARCOS, F. Los peces marinos de
Venezuela Caracas: Fundacion Cientifica Los Roques,

Tanaidacea, Cumacea, etc.), eggs, diatoms,

- . - . - 1993. v. 2.
fora_mlnlfer_a and I_3|vaIV|a. _The strong benthlc-fegjln CHAO, L. N. Sciaenidae. INFISCHER, W. (Ed.FAO
habit of this species possibly leads to the ingestf species identification sheets for fishery purposes
large amounts of items that have settled to thiobpt West Atlantic (Fishing Area 31). Rome: FAO, 1978. p
which would already be decomposing. Therefore, irreg.
whether due to a scavenger habit or to accidentCUNNINGHAM, P. T. M. ObservacGes sobre o espectro
ingestion C. gracilicirrhusseems to be prone to ingest ~ alimentar deCtenosciaena gracilicirrhugMetzelaar),

large amounts of degraded items SciaenidaeRev. Bras. Biol, v. 49, n. 2, p. 335-339,
' 1989.
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