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ABSTRACT

Objectives: Population structureskdrfantepenaeus brasiliensedF. paulensisconsisting mainly

of juveniles, were evaluated during the constructad an expressway along a mangrove area.
Estuarine regions in southern Brazil function aessifor reproduction, nursery and growth of a
variety of organisms, including two of the most orjant species of shrimp for fisheries in the

southwestern Atlantic. Shrimps were collected itdSdos Limdes creek, Baia-Sul, Floriandpoalis,
State of Santa Catarina, four times a year, byashalynight, between 1997 and 2006. Fluctuations in
the abundances of shrimp appear to be relateceiolifie cycles, with largest abundances in Summer
and Spring, rather than to impacts promoted by gined activities during the expressway

construction.

Resuwmo

Objetivos: A estrutura populacional derfantepenaeus brasiliensis F. paulensis,consistindo
principalmente de juvenis, foi avaliada duranteoastrugdo de uma via expressa ao longo de uma
area de manguezais. Regides estuarinas do sul akil Bicionam como locais de reproducéo,
bercéarios e de crescimento de uma variedade daisngas, incluindo duas das mais importantes
espécies de camardes comerciais do Atlantico Sde®ml. Camardes foram coletados no Saco dos
Limdes, Baia Sul, Floriandpolis, Estado de Sant@i@®e, trimestralmente, de dia e de noite, entre
1997 e 2006. Flutuacdes em abundancias de canmpodem estar relacionados aos seus ciclos de
vida, com as maiores abundancias no verdo e primage invés de impactos promovidos pelas
atividades de dragagem durante a construcéo dpiassa.

Descriptors:  Shrimp, Farfantepenaeus brasiliensiskFarfantepenaeus paulensisstructure of
populations, environmental impacts, southern Brazil

Descritores: CamardesfFarfantepenaeus brasiliensisfFarfantepenaeus paulensisestrutura
populacional, impactos ambientais, sul do Brasil.

INTRODUCT|ON coast of Brazil (D7 INCAO, 1991; VALENTINI et aI.,
1991; ALBERTONI et al., 2003; CASTRO et al.

Coastal environments such as creeks, bayd?0% GUSMAO et al,, 2005; LEITE; PETRERE,
and estuaries are notable for their high produgtivi 2006a, 2006b; ROBERT etal,, 2007).
their importance as places for reproduction, as In southeastern Brazil, shrimp fisheries are
nurseries and for the growth of a variety of orgers, Well developed, mainly as regards the stocks of the
and for their susceptibility to human impactp'nk shrimp Farfanpepepaeus brasiliensikatreille,
(SIGNORET, 1974; BRANCO: VERANI, 1998a: 1970 _andF. paulen§|33erez-Farfante, 1967)_ and the
ALBERTONI et al., 1999, 2003). In these ecosystemg-tlantic seabob shrimpX{phopenaeus kroyetieller,
shrimps represent one of the most important fisheésez) (VALENTINI et al., 1991; D" INCAO et al,,
resources exploited both worldwide and along th .
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In the Conceicdo Lagoon, located inthe State of Santa Catarina extracted about 8%w10
Floriandpolis, Santa Catarina, these pink shrimpef sand during the period from 1995 to 1997 from a
represent an important fishery resource for tradél bank located in the center of this creek, in orter
small-scale fishing (BRANCO; VERANI, 1998a, build an embankment of 15.9 km that culminated in

1998b; LUCHMANNZet al., 2008). the construction of the southern expressway
Recent studies on captures of the pink shrimponnecting Santa Catarina with the continent.
have demonstrated that these species are ovedfishe According to Von Dolah et al. (1984)

(MMA, 2004). This situation results from the and Newell et al. (2003; 2004), macrocrustaceaas ar
increasing pressure of industrial fisheries on tdulsually only partially affected in areas subject to
stocks in the ocean, from a disregard for minimundredging, because their mobility permits them & fl
capture size in estuarine fisheries by artisarshlefis, the impacted areas, while the infauna composed of
and from the degradation of these nursery aregmlychaetes, oligochaetes, mollusks and small
(VILLELA et al.,, 1997; D’ INCAO et al.,, 2002; crustaceans is usually most affected.
LEITE; PETRERE, 2006a, 2006b). Considering the impact of the construction of
The reproduction of these shrimps occurs althis public expressway in Saco dos Limdes creek
year round in the open sea, between depths of #@m (Baia-Sul), the aim of this paper was to analyze the
to 100 meters. Post-larvae enter estuaries, whepopulation structure ofF. brasiliensis and F.
growth occurs, and pre-adults migrate from thespaulensisto monitor the life cycles of these species,
nurseries to the reproductive zones in the sea (RInd to ascertain whether their abundance and
INCAO, 1991; BRANCO; VERANI, 1998a, 1998b). population structures are stable over the years.
Baia-Sul (South Bay), with an area of 181

kn?, is an important feature of the coastal region of M ATERIALS AND METHODS
the State of Santa Catarina, with mangroves, an
extractivist marine reserve, lagoons and a large Saco dos Limdes creek is located in Baia-Sul

number of islands and beaches, used for Ieisur@z7o361 - 27°39’'S and 48°33'- 48°31'W) (Fig. 1).€Th
tourism, fishing, the cultivation and commercialiea  ,5i0m s composed of sand-mud mixed with
of mollusks, thus representing a source of food angjggetritic material, the creek having shallow watef
income for a significant proportion of the local high salinity: the local hydrodynamics are conedll
population (RESGALLA  JR., 2001; SOUZA- 1y the tidal regime and the prevailing southerlg an
CONCEICAO et al., 2005; SCHETTINI et al., 2000). yortheasterly winds (RESGALLA JR., 2001; SOUZA-

However, this ecosystem is suffering serious amilero CONCEICAO et al., 2005; SCHETTINI et al., 2000).
impact resulting from domestic effluents and dradgi ' ' '

activities (RESGALLA JR., 2001). The government of

Scale - meters 48°33'0"W 48°320"W 48°31'0"W

Fig. 1. Map of sampling sites. Upper left, Braziith the State of Santa Catarina enhanced;
lower left, close-up of the municipality of Flori@polis, including the Island of Santa Catarina,

which delimits two bays between the island andcth&inent, Baia-Norte (North Bay) and Baia-

Sul (South Bay); right, close-up of upper right-daorner of Baia-Sul (Saco dos Limdes creek),
showing the six collecting areas (I-VI) (Sourcengeocessing Lab - UNIVALI).
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Shrimps were collected in six areas in theof telson. The biometry ¢%. brasiliensiswas recorded
creek (Fig. 1). These areas were established dl@g as from 2001, while the biometry df. paulensis
creek in order to take a representative samplé@f t covered the period from 1997 to 2006 (except for
entire area in terms of depth, freshwater drainagd, 2000).
dredging activities. These areas are describechibieT The ¢ test, at 5% level of significance and n-
1. Sampling was done every three months, during tHe degrees of freedom (n= 2), was applied to vetiéy
day and at night, over the period from 1997 to 200@ossible difference between the sexual proportipn b
(excepting 1998 and 1999). Specimens were capturethss of total length (VAZZOLER, 1996). The relation
with two double rigged trawling nets, with 7.5 mialo  weight/total length was estimated for males and
length and 5.5 m wide. The net mesh was 3 cm in tHemales (SANTOS, 1978).
body of the nets and 2 cm in the collecting sae Th The authors opted for one-way ANOVAS
nets were pulled by a whaler for 10 minutes at arme because of the lack of data for several days agitts)i
velocity of 2.0 knots. Specimens from both netsewerparticularly for the initial study years from 1993
pooled (we assumed that a single collecting devic2001. The data from these years were obtained from
was used), providing the total number of individual tables containing only the total number of indivatiu
collected during 10 mins in each sub-area. per station (not discriminated by area and peridtth®

day). It was impossible, for this reason, to calteithe
Table 1. Area descriptions of samplings during yet®97- mean abundance of shrimp for these years. We have

2006, adapted from Souza-Conceiggo et al. (2005). thus only used the total number of shrimp in sorfe o
the figures.

Area Depth Characters The abundance of specimens per station,
In this area an increase in salinity is given by the total number of organisms captured ove

#l 2to8meters  opserved due to sea water circulation.  the two nets’ 10 minutes of operation, by year and
P sampling station, as well as water temperature and

resents greater exposure to weather, L

“1 2104 meters  and has high salinity due to sea water  Salinity, were assessed by one-way ANOVA (ZAR,
circulation. 1999), being tested for homogeneity of variance

) ) (Bartlett test) and normality (Kolmogorov-Smirnov
Area protected from the wind, with
#11 2 meters great influence of continental flow proof). N i
from galleries and rivers. When significant differences were found, the
a posteriori contrast of means (Tukey-Kramer) test
The flow of surface water fromsmall 55 gpplied to indicate which of them were
rivers and galleries has great . .
#IV 2 meters influence on salinity and nutrient significantly different.
viability.
Area with greater influence of
Tavares river discharge, with low ResuLTs

#V 2 meters salinity, high turbidity and nutrient

concentration. Environmental Parameters

Area with maritime conditions and
greater depths, where the extraction of
#VI 2to8 meters  gediments for the expressway The mean surface water temperature

construction took place. presented a uniform pattern of seasonal fluctuation
not differing significantly either over the yeafs, (g=
0.227; p> 0.05) or by collecting areas = 0.058; p

No subsamples were obtained. This resulte¢0.05). The highest mean values were registeréuein
in a total of 384 samples (6 areas x twice a day x summer months (26.87°C) and the lowest in winter
times a year x 8 years). However, these data laek t (22.83°C) (Fig. 2). There were significant differesc
randomness necessary to detect statistical diffesen among stations @53 = 30.53; p <0.05) due to the
due to specific variables f, 1984; COURTEMANCH, lower winter temperatures.
1994; NORRIS, 1995). Surface water salinities and The mean surface water salinity showed the
temperatures were recorded for all the samples, same tendency as temperature to vary seasonally,
order to establish seasonal fluctuations for theseithout there being any significant difference begtw
parameters. years (k..g= 0.657; p> 0.05) or sampling areas {§=

The shrimp species were identified in the0.241; p> 0.05). The highest means occurred in
laboratory (PEREZ-FARFANTE, 1978), sex andsummer (32.43%) and the lowest in autumn (27.00%)
maturation stage were registered (PEREZ{Fig. 2). There were significant differences among
FARFANTE, 1970) and total length (Lt) in stations (k146=10.11; p <0.05), with lower salinities
centimeters was measured from tip of rostrum to enduring winter.
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Fig. 2. Mean temporal variation of physico-chemigatameters of surface water in
Saco dos Limdes (South Bay) during the study pe(iedrtical bar = standard error).

Abundance autumn (Fig. 3). Although the largest mean
The abundance &. brasiliensisfluctuated abundances were found in areas VI and V during the

over the vyears, with significantly smaller captur n.igh.t. and in. the summer and spring months, no
(Fs.06= 3.714; p< 0.05) in 1997 (70), the highest cme§|gn|f|(:_ant _dlfferences were observed among the
occurring in 2006 (1826) (Fig. 3). In general thecollectlng sites _Whether during the da%_(E=_1.479;
largest numbers occurred during the summer month> 0-05) Or at night (5= 0.804; p> 0.05) (Fig. 4).
except for 2002, and the smallest ones in wintet an
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Fig. 3. Seasonal variation in abundancé dbrasiliensiscaptured in Baia-Sul (South Bay) 1997-2006.

150 —o=- Day
140 4 —o— Night

Fig. 4. Seasonal variation in abundancé-obrasiliensiscaptured in areas I, I, lll, IV, V and VI, in
Saco dos Limdes region during the sampling period.
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Only subsequently to 2001 have we beerthe abundance of specimens captured during the day
able to discriminate data per area and per perfod ¢Fs..s= 2.583; p> 0.05) or at night {l;s= 2.451; p>
day, these data being used to produce graphs af me&05) among the collecting areas (Fig. 6).
abundance per area and per period of the day. The

number of F. paulensisoscillated over the years Sexual Proportion
during the time span studied, with the highest o ) .
occurrences of shrimp in 2003 and the smallest in The distributions of relative frequencies by

2001, although these values were not significantljotal length class oF. brasiliensisindicated that the
statistically different (F,4= 0.474; p> 0.05) (Fig. 5). males and females of the species had lengths,
In general the largest captures were registereithén respectively, of from 4.0 to 15.0 cm and 3.0 to016.
summer and spring months, and the smallest in wint€m (Fig. 7). In general, the females were signiftta
(Fig. 5). In areas VI and V the best returns werglominant from 3.0 to 6.0 cm and above 13.0 cm, an
obtained during winter-spring nights, and the sesll inversion in favor of males occurring in the clads
during the day in areas Il and I; despite thesd2.0 cmin 2004 and of 8.0 cm in 2005 (Fig. 7).
variations, no significant differences were obsdrire
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Fig. 5. Seasonal variation in the abundandé. gfaulensisn Baia-Sul (South Bay) 1997-2006.
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Fig. 6. Seasonal variation in abundancd-opaulensiscaptured in areas |, Il, Ill, IV, V and VI, in Sadws Limdes region
during collection period.
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F. paulensispresented a length amplitude brasiliensis during the period 2001 to 2006, revealing
varying from 4.0 to 15.0 cm (males) and from 4.0 ta similar distribution pattern over the years. Fesa
17.0 cm (females), with a dominance of these latper in general presented total lengths superior toethafs
to the 7.0 cm class and above 13.0 cm (except® 20 males, with increases and oscillations betweeraBd
and 2004), with an inversion in favor of males in8.0 cm, while in males increases in abundance were
2001, in the 9.0, 10.0 and 13.0 cm classes (Fig. 8) registered in males between 4.0 and 8.0 cm (Fig. 9)
Despite the oscillations between collecting yearsst

frequencies of shrimp capture occurred in the Ad a
Figure 9 shows the distributions of annualg.0 cm classes (Fig. 9).
frequencies of the length classes by sex Fn

Length Structure
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Fig. 7. Frequency of sexual occurrence (%)Fofbrasiliensisby length class during 2001-2006= significant
difference of c2 test.
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384 BRAZILIAN JOURNAL OF OCEANOGRAPHY, 59(4), 2011

Males Females
- 1 N=155 * | N=233
40 ! 2001 40 2001
35 ] 357 |
30 Juveniles S Adults 30 Juveniles : Adults
25 - 254
20 20
15 157
10 104
5 5
o0 0
3 4 5 6 7 8 b W M 1z 13 14 15 16 LUem) 3 4 5 6 7 8] 8 10 1 12 13 4 15 16 Li(em)
* I N=334 % l N=361
40— | 2002 40— N 2002
35 ‘
30 1
25
20|
15+
10
5
0 % - e
3 4 Lt om) 3 4 5 6 7 83 9 10 H 12 13 14 15 16 Lim)
|
3 = . % 3 N=d07
o | 2008 40 | 2003
35 35 :
30 30 |
25+ 254
20 20
15| 15
10 104
5+ 54
o g
3 4 14 15 16 Lt(cm) 16 Lt(em)
40 | 2004
35
20|
25
20
15
10
5
0 O
3 4 B4 15 16 Ltem) 1B 15 16 Ltem)
s | N=558 i N=443
40 : 2005 40— A 2005
35 | 385 |
30 |
25
20
15
10+
&l
0 S
3 4 15 16 Lifem) 3 4 5 8 7 8] 8 0 M 12 1 ¥ 15 16 Lem
% = K i
N=785 % =
e 2006 W l 2006 bete
a5 a5 |
30| 30
25 25+
20 20
15+ 154
10+ 10
5+ 5 —
. 8
34 14 15 16 Li(em) 3 4 5 8 7 8 9 1 M 12 13 14 15 16 Lm

Fig. 9. Distribution of frequency by length clagg-o brasiliensisduring 2001-2006. Hatched line= L50 (BRANCO; VERANI
1998a).

Analyzing the distributions of the lengths of bay, the largest percentages of juveniles were
males and females, together with the size of thet fi registered in the spring and autumn months, with
maturation stage, we verified that the populatibfro intensive individual growth continuing into the wgén
brasiliensiswas represented mainly by juveniles (72.2vhen the largest sizes were found (9.24 + 1.58 mth a
- 87.6% of males and 68.6 -85.8% of females) (Fig9.12 + 1.97 cm) (Fig. 10).

10). Although present in all seasons of the yeah@
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Fig. 10. Seasonal distribution of frequency by tengass ofF. brasiliensisduring the years of collection in the Baia-Sul
(South Bay) region. Hatched line= L50 (BRANCO; VERIA1998a).

The analysis of frequency distribution by mean lengths were found in the creek: 9.09 + 111 c
length class revealed alterations in the strucam@é (males) and 9.08 + 1.80 cm (females) (Fig. 12).
size of the population ¢%. paulensisover the years in

which data were collected (Fig. 11). In 1997 tHe18. Length/Weight Relationship
10.0 cm classes contributed with the highest ] )
frequencies for both sexes, while from 2001 to 2004 The equations obtained from the

the smaller specimens between 6.0 and 9.0 cHihgth/weight relationship and the determination
predominated in the samples. In 2005 and 2006, tf@efficients indicate that the best associationthese
largest captures were between 8.0 and 11.0 cm, wit@riables were obtained for females, with a negativ
relatively smaller shrimps (Fig. 11). allometric growth of 2.9195K brasiliensi$ and

Juveniles also predominated in the2.9794 E. paulensiy while in males the lower r2
collections, mainly during the autumn months, whilevere observed, thus maintaining the negative
in winter the smallest occurrences and the largegilometry (Table 2).
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Fig. 11. Distribution of frequency by length clasfsF. paulensis 1997-2006. Hatched line= L50 (BRANCO;
VERANI, 1998b).
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Fig. 12. Seasonal distribution of frequency by tangass of-. paulensisduring the years of collection in the Baia-Suly®o

Bay) region. Hatched line= L50 (BRANCO; VERANI, 18$).

Table 2. Length-weight relationship for males and femalfes 02008), texture of sediment (BRANFORD, 1981) and

F. brasiliensisand F. paulensisin Baia-Sul (South Bay)
during the study period.

Species Sex Equation 2r
Males Wt = 0.01 L83 0.936
F. brasiliensis
Females Wt = 0.0088 1% 0.950
Males Wt = 0.0088 L1 0.942
F. paulensis
Females Wt = 0.0077 B 0.953
DiscussionN

Seasonal fluctuations in the abundance o
penaeid shrimps have been ascribed to watéy
temperature and salinity oscillations (SIGNORET,

1974, PEREZ-CASTANEDA; DEFEO, 2001;
LOEBMANN; VIEIRA, 2006; LUCHMANN et al.,

life cycle of species (MELLO, 1973; FORBES;
CYRUS, 1991; NAKAGAKI et al., 1995, PEREZ-
CASTANEDA; DEFEOQ, 2005).

In the region of Saco dos Limdes;.
brasiliensis and F. paulensis presented the same
tendency to seasonal variation, with higher
abundances during the summer months. This pattern
appears to be associated with high water tempesatur
availability of food, in the form of particulate ganic

matter ~(BRANCO; MORITZ JR., 2001; PEREZ-
CASTANEDA; DEFEO, 2001), besides the
contribution of external larvae in this period

(RESGALLA JR., 2001). However, for Branco and
Verani (1998b) and Luchmann et al. (2008), the
:flutumn was responsible for the largest abundarfces o
paulensis in the neighborhood of Lagoa da
C,ronceigéo indicating a strategy of temporal
'separation between the two species in these

" environments.
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Females ofF. brasiliensisand F. paulensis collection, with the lowest capture indices at the
occurred in higher abundances and sizes than malé®ginning of the sampling period. This fluctuation
corroborating what had previously been registetgd f should possibly be associated with the instabditg
the southern and southeastern littoral (D' INCAOjto the mechanical action of the collecting geahegi
CALAZANS, 1978; VILLELA et al., 1997; by blocking the gills with material in suspension,
BRANCO; VERANI, 1998a, 1998b; LEITE; which occasions high mortality rates (BEMVENUTI
PETRERE, 2006a; ROBERT et al., 2007). Theset al., 2005), or by the reduced occurrence of eoea
disparities between the sexes may be attributed #nd organic matter, limiting the primary produdivi
growth indices, mortality, longevity, differential of the environment (RESGALLA JR., 2001), or even
migration of sexes and selectivity in fishery aitidés by the reduction of sessile prey of low locomotive
(D' INCAO, 1990; LINS-OLIVEIRA, 1996; potential, which are especially vulnerable to the
ALBERTONI et al., 2003; PEREZ-CASTANEDA; collecting equipment (VON DOLAH et al., 1984;
DEFEO, 2005; LEITE; PETRERE, 2006a, 2006b). ~ NEWELL et al., 2003, 2004). Despite this initial

The length/weight relationship rate has beemeduction, the abundance Bf brasiliensisrecovered
used to facilitate the estimation of the weighteof in the following years, the capture indices inciegs
specimen, inferred from the knowledge of its lengthfrom 2004 onwards.
and to determine the type of growth of the species, The proximity of areas V and VI to the
being regularly used in studies of population dyitam mangrove swamps on the Rio Tavares, as well as to
and evaluation of stocks (BRANCO et al., 2002), irthe mouth of the Defuntos river, may have contedut
which penaeids have a tendency to present diffiatentto the input of food supplies under sheltered
allometric growth between the sexes (BRANCOgconditions. This may have provided a favorable
2005). This pattern was found in populationsFof environment for juvenile growth, reflecting the grer
brasiliensislanded in the port of Santos (S&do Paulopbundance recorded. Moreover, the higher rateoof fl
by Mello (1973) and Leite and Petrere (2006a) and iin area | (MOLLERI; BONETTI, 2005) was possibly
Lagoa da Concei¢cdo (BRANCO; VERANI, 1998a).related to the entry and exit of individuals frohet
However, forF. paulensisn Lagoa dos Patos it was Baia-Sul. A similar pattern was found by Branco and
positive (D' INCAO; CALAZANS, 1978) and in Verani (1998a) and Branco and Masunari (2000) for
Lagoa da Conceigdo negative for both sexethe crab and shrimp populations of the Lagoa da
(BRANCO; VERANI, 1998b). In the present study Conceicéo.
both species maintained the negative growth pattern The extraction of sand has apparently had but
with a more intensive increment in size than inglei  slight impact on the biology of these two shrimipst

From the distribution of frequency by lengthit is difficult to be categorical about this becaukere
class, it was possible to ascertain that the pdpul are no data prior to 1995 that could serve as obntr
of F. brasiliensisand F. paulensiswere represented, Due to the high environmental variability in esinar
predominantly, by juveniles, reinforcing theregions and bays, the fluctuations observed in this
importance of the area as a nursery and reposgitbry study may just as well be a result of the life eyof
pre-adults for the fisheries stock of areas indpen these  species (FORBES; CYRUS, 1991,
sea (CHAGAS-SOARES et al., 1995; BRANCO;BEMVENUTI et al., 2005; PEREZ-CASTANEDA;
VERANI, 1998a, 1998b). Yet some specimens mayYEFEO, 2005). The population dynamics in the post-
remain in the bay until they attain the age of 10mpact period are stable in the long term (desiiee
months (D’ INCAO, 1991). Environmental alterationsnatural short term variability) and pink-shrimp cite
of the areas of growth may affect the size of adultdo not seem to be declining. The implications for
(ALBERTONI et al., 2003). Thus, the biometric fisheries management are that even extensive bottom
monitoring of shrimps is fundamental to determinedredging operations may not significantly affect
possible changes in the structure of populationishery stocks of commercial shrimp so long as the
submitted to a significant impact (MOURA et al. normal hydrodynamics of the estuaries concerned are
2003) such as the dredging undertaken in Saco daost affected.

Limdes.

In the present study, a relatively stable length CONCLUSIONS
pattern was observed in the population Bf
brasiliensis and alterations were observed in the
structure off. paulensiswith a reduction in the size gjgnificantly smaller in 1997 due to environment
of individuals. In 2005 and 2006, relatively smalle i gapility caused by the end of dredging activity.
shrimps were captured (Fig. 1), correlating witle th o vever, the same’ trend in captures was observed
reduced occurrence of zoeae and organic matter. o 1998 to 2003, showing increases in abundance

The abundance ofF. brasiliensis was oy after 2004F. paulensisshowed abrupt variations

significantly ~ different as between the years Ofyyer the years studied, but without any significant

F. brasiliensis population abundance was
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statistical differences among them. Regarding kengt BRANCO, J. O.; MASUNARI, S. Reproductive ecologl/ o
F. brasiliensisshowed little change over the years. On  the blue crabCallinectes danaeSmith, 1869 in the

the other handf. paulensisbecame smaller over the gonc_rfi'géo B'-agog_nl SYgéem. 17S§;Itgoogatarina Isle,
sampling period. razil. Rev. Bras. Biol.,v. 60, p. 17-27, .

The expressway construction has notBRANCO’SJ' 0O.; MORITZ JR.', H. C. Alimentacéo nglLda

" . camardo sete-barbas Xighopenaeus kroygri na
apparently affected either the hydrodynamics ofoSac Armagéo do Itapocoroy, Penha, $&v. Bras. Zool.,v.
dos LimGes creek or, as a result, the free exchange 18, p.53-61, 2001.
between open sea adult and estuarine juveniBRANCO, J. O.; VERANI, J. R. Aspectos bioecoldgichs
populations. Neither has the dredging or the highwa camardo-rosPenaeus brasiliensitatreille (Natantia,
construction significantly affected the population Penaeidae) da Lagoa da Conceicéo, FlorianopoligaSa
structure of the two commercial species of pinkrspr Cataring, BrasilRev. Bras. Zool.,v. 15, p. 45-351,
monitored during the decade in which the expresswayp 1998a.

bei tructed. at least not in the | Tin ANCO, J. O.; VERANI, J. R. Estrutura populaciomil
was being constructed, at least not in the long Tie camardo-rosaPenaeus paulensidatreille (Natantia,

seasonal changes in stock sizes do not apparently penaeidae) na Lagoa da Conceigdo, Santa Catarina,

exceed the normal fluctuations observed in estaarin  Brasil. Rev. Bras. Zool.,v. 15, p. 353-364. 1998b.

regions. BRANCO, J. O.; LUNARDON-BRANCO, M. J.; VERANI,
Apparently physical disturbances of estuarine J. R.; SCHVEITZER, R.; SOUTO, F. X.; VALE, W.

environments promote less damage to shrimp stocks G. Natural diet ofCallinectes ornatusOrdway, 1863

than do other potential anthropic influences, sash (Decapoda, Portunidae) in the Itapocoroy inlet, Haen

overfishing pressure on adults and juveniles and SC: Brazil.Braz, Arch. Biol. Tecn.,v. 45, p. 35-40,

ive disch f domestic effluents. Exeessi g, oe;
excessive discharges or domeslc efliuents. EXCESSIpp ANFORD, J. R. Sediment and the distribution ofigoesd

fishing and intensive chemical and organic poliutio shrimp in the Sudanese Red SEatuar. CoastShelf
may have more catastrophic consequences for the sci.,v. 13, p. 349-354, 1981.
conservation of commercial shrimp than the temgorarCASTRO, R. H.; COSTA, R. C.; FRANSOZO, A;
dredging and localized damming resulting from the MANTELATTO, F. L. M. Population structure of the
coastal expressway construction which occurretiat t ~ Seabob shrimpXiphopenaeus kroyeriHeller, 1862)
beginning of the period of this study. (Cru_stace_‘a: Penaeoidea) in the littoral of S&o d?aul
Brazil. Sci. Mar., v. 69, p. 105-112, 2005.
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