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ABSTRACT

The occurrence, distribution and abundance of i@gtankton in Todos os Santos and Camamu
Bays were analyzed based on four samplings (w2@68, summer 2003yinter 2004 and summer
2005). Samples were obtained by surface horizdrals, using a 200m mesh conical-cylinder
planktonnet. The distribution and abundance of egglicate a remarkable seasonal and annual
variation of spawning activity in the region, esip#lg when the two summer campaigns are
compared. In summer 2003 the highest quantitatalees were recorded, especially for Camamu,
where the maximum reached 106.56 eggswith an overall average of 43.46 eggsfor the two
areas. In summer 2005 values were relatively lbw,averall average being 3.49 egga.ihe larval
taxonomic composition is characterized by the pmadance of gobiids, with small variation from
summer to winter. Considering déie campaigns and samplings undertakeboth areas, larvaef

11 families were identified: Engraulidae, Clupeiddugilidae, Atherinopsidae, Hemiramphidae,
Syngnathidae, Blenniidae, Carangidae, Gobiidaejriieie and Tetraodontidae.

Resumo

O ictioplancton coletado ao norte da baia de TadoSantos e na baia de Camamu (Inverno 2003,
Verdo 2003, Inverno 2004 e Verdo 2005) é analissgldorma comparativa. As amostras foram
obtidas com redes de plancton do tipo cénica-cikadde 200um de malhagem, em arrastos
horizontais de subsuperficie. Os resultados sobdéstabuicdo e abundancia de ovos de peixes
sugerem uma ampla variagdo sazonal e anual da aleEmire os verdes as diferencas foram
especialmente visiveis, sendo observados no pomeiéo (dez/03) os maiores valores quantitativos
do projeto (méximo = 106,56 ovos’mmédia = 43,46 ovos.), enquanto que no segundo verdo
(jan/05) os valores foram em geral baixos (médialge3,49 ovos.). A composicéio taxondmica é
caracterizada pela predominancia de gobiideos, pEgnenas variacdes entre o verdo e o inverno.
Considerando-se todas as campanhas e as duas faraas,identificadas larvas de 11 familias:
Engraulidae, Clupeidae, Mugilidae, Atherinopsid&Emiramphidae, Syngnathidae, Blenniidae,
Carangidae, Gobiidae, Achiridae e Tetraodontidae.

Descriptors: Ichthyoplankton; Fish eggs; Fish langpawningRLAM; Camamu; Bahia State coast.
Descritores: Ictioplancton; Ovos de peixes; Lardaspeixes; Desova; RLAM; Camamu; Costa da
Bahia.

INTRODUCTION environments serve as protection and feeding sites
during the initial phases of the life cycle
The importance of studying estuarine(BARLETTA-BERGAN et al, 2002, GONZALEZ-
ichthyoplankton resides in the fact that thisBENCOMO et al 2003, BONECKER et al., 2007).

environment has a great impact in the life cycle of € larval fishes are quite fragile and especially
some fish species (RE, 1999). Quantitatitedies sus_ce_ptlble to enwronmgntal and ‘water quality
may, therefore, clarify whether a certain Speciegarlatlons So that any enwr(_)nmental impact may be
reproduces preferentially in the area, or whethé@tastrophic to these populations.

there exist specific strategies of transportation, The ichthyoplankton in Todos os Santos Bay

retention or permanence of planktonic stages withifnd onthe northern coast of Bahia State have been
the estuary. Several studiémve shown that these POOrly investigated, the main studies so far béuge
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by MAFALDA JUNIOR (1995) and MAFALDA MAaTERIAL AND METHODS
JUNIOR et al. (2003, 2004, 2008). MAFALDA
JUNIOR et al. (2004) underscore the need for furthe A total of 108 ichthy0p|ankt0n Samp|es were

investigation into the ecology of ichthyoplanktam i ¢ojlected with a 20@m mesh conical-cylindrical
this region. For instance, investigations of fijg® pjankton net using surface horizontal hauls lasng
and larvae in the area under the influence of thginutes each. On each campaign 15 samples were
Landulfo Alves Oil Refinery (RLAM) would gptained in the RLAM area in the northern Todos os
contribute .to a better understanding of the stmgtu Santos Bay (TSB), including triplicates, in 5 secsion
and function of the local ecosystem, prowdlng(TSB 5-6: TSB 7-8: TSB 14-15: TSB 15-16: TSB 19-
grounds for environmental monitoring in the area a50). In Camamu Bay, a total of 12 samples were
well. Thus, the present work aims at reporting lo@ t cojlected, i.e., triplicate samples at each ofatists
spatial and temporal variations in the speC|f|c(CAM 1, CAM 2, CAM 3, CAM 4) (Fig. 1). The 200-
composition and abundance of |chthyoplanktor_1|um mesh conical-cylindrical plankton net, although
through a comparative discussion of the data Set. Tyot commonly used for ichthyoplankton, was suitable
that end, samplings were carried out in August 200]%1, sampling in a very shallow area, and for towing
(winter  2003), December 2003 (summer 2003)yii 5 small boat, fozooplankton collection.

August 2004 (winter 2004) and January 2005 (summer Samples were fixed, on board, in a 4%
2005), in the northern Todos os Santos Bay near thggered formalin solution. In the laboratory, the
Landulfo Alves Oil Refinery andn Camamu Bay. samples were sorted underthe binocular

This study is part of the “Program of EnViro”mentalstereomicroscopeo separate eggs and larvae from

Monitoring of the Estuarine Ecosystem in the Aréa Ogther zooplanktonic organisms. Larvae identificatio

Influence of the Landulfo Alves Refinery” — a5 performed in accordance with MOSER et al.
PROMARLAM (a joint project under the auspices of(1984), FAHAY (1983), LEIS and RENNIS (1983),
PETROBRAS-CENPES/IOUSP). LEIS and TRNSKI (1989) and MOSER (1996).
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Fig. 1. Map of Bahia State coast, showing the semgysitations in Todos os Santos Bay and Camamu Bay.
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The density of eggs or larvae was calculatedummer 2003 and summer 2005). However, the
by N = X.v%, whereN is the number of eggs or larvae highest value was observed in section 15slénmer
per ni, X the number of individuals at the sampling2003 (84.0%eggs.nT). In Camamu Bay (Figs 2 and 4),
station, ands the volume of filtered water. The water the average density varied from 0.03 eggs(station
volumev was obtained by = a.n.g wherea = area of 4, winter 2004) to 106.56 eggs>nistation 2, summer
net mouth (), n = fluxometer rotation number, amd  2003). Considering the four campaigns, sections 5-6
= fluxometer calibration rate (m/rotation). and 19-20 were the poorest in egg density withaler

A nonparametric Mann-Whitney U-test wasaverages of 0.65 eggsnisd = 0.79) and 1.03 eggs.m
used to analyze differences in abundance between th(sd = 1.07)respectively. On the other hand, sections
TSB and Camamu. Differences of abundance over tHes-16 (19.30 eggs.th sd = 23.01) and 14-15 (11.50
four campaigns were tested with thenparametric eggs.nt, sd = 5.58) were those with the highest
Kruskal-Wallis test and when significant, the Dunnabundance.

test wasalso applied. The nonparametric tests were The egg abundance in summer 2003 was
used after checking whether the variances wersignificantly higher than those of the other cargpai
unequal (ZAR, 1999). (H = 12.838; p = 0.005), while winter 2003 was the
lowest in abundance if both areas are analyzed
ResuLts together (Fig. 2). Comparing both areas (Fig. Hait
Fish egg Density be seen that TSB was the most important area for fis

o spawning, although statistically no significant
The average egg density in the TSB wagjifference was found between TS&hd Camamu,

found to be hig_hly variable (Figs 2 and 3), ranginGsycept for summer 2003. This campaign was an
from 0.09 6995-“3‘(590“0” 5-6, winter 2004) t0 52.71 gy cention, the eggs being more abundant in Camamu
eggs.nt (section 15-16, summer 2003). For mstance(U =1: p=0.027) (Table 1).

there were some samplings in which no eggs were
observed (section 5-&ummer 2005; section 19-20,
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Fig. 2. Egg density (eggs:in the different sampling sections in Todos ost8s Bay (TSB) and
Camamu Bay (CAM) in the August and December 2008yust 2004 and January 2005 campaigns.
(I'- minimum-maximum densities)
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Fig. 5. Comparison of fish egg density in Todos Ssntos Bay (TSB) and
Camamu Bay (CAM) in the August and December 2008gust 2004 and
January 2005 campaigns.

Table 1. Results of Mann-Whitney U-test comparing fish  campaigns (Figs 6 and 7). In the TSB area the highes
eggs density between Todos os Santos Bay (TSB) anghundance was recorded in winter 2003 (2.11

Camamu Bay (CAM) in each sampling period. larvae.nT, sd = 1.28) and the lowest in summer 2005
(0.84 larvae.ii, sd = 0.56), although the difference
TSB x CAM U z p-value between the campaigns was not significant (H =3,.66

p = 0.054). On the other hand, summer 2003 was the

August 2003 2 1.960 0.050 period when the highest Camamu abundance was
December 2003 1 2.205 0.027 recorded (25.39 larvaeinsd = 15.87). This result
was partially due to the exceptionally high figure
August 2004 7 0.735 0.462 recorded at station 1, in which one sampling yielde
January 2005 8 0.490 0.624 78.82 larvae .M (Fig 8). The lowest average larval

density in Camamu was observed in summer 2005
(0.99 larvae.ni, sd = 0.79) (H=12.507; p<0.03h the
TSB area, sectio7-8 was the one with the highest
Occurrence, Distribution and Abundance of Fish harv average abundance (1.61 larvad.md = 1.83), and
o ) _ section14-15that with the lowest (0.99 larvaginsd

Considering all the campaigns and samplings: 0.62). The maps of gobiid larval spatial disitibn
undertakenin both areas, larvae of 15 taxonomiciy the TSB (Fig. 6) and Camamu (Fig. 7) areas show
groups were identified: Achiridae, Atherinopsidaethe variation in abundance that occurred in each
Blenniidae, Carangidae, Clupeidae, Engraulidagsection over the sampling period. In the TSB aitéa,
Gobiidae, Hemiramphidae, Mugilidae, Syngnathidagyorth noting that the highest abundance in winter
Tetraodontidae, Clupeiformes, ~  Perciformes003 was not observed in the following winter.
Pleuronectiformes and  Tetraodontiformes.  Tax@joreover, in summer 2003 the occurrence of gobiid
richness was higher in the TSB area than in Camamiarvae was restricted only to three sections of low
In faCt, in addition to families common to bOth age abundance, whereas in the fo”owing summer they
(Achiridae,  Blenniidae, Carangidae, Clupeidaegccurred in all the sections and in greater abucelan
Engraulidae, Gobiidae and Hemiramphidae), familieghe difference in abundance between the two aeeas i
such as Atherinopsidae, Mugilidae, Syngnathidae angbry great on all the campaigns (Fig. 8). The
Tetraodontidae were present exclusively in the TSBdvantage of the gobiid larval abundance of Camamu
area (Table 2). over that of the TSB is clear.

Gobiidae were found to be the predominant Engraulidae was the second family in
ichthyoplanktonic group in all the campaigns fottbo abundance, yielding a total value of 1.21 larvatton
areas when pooled. Considering the sum of the foy| campaigns (Table 2). The occurrence of engiauli
campaigns, the total abundance of this family wagrvae was observed in both areas on all the
29.34 larvae.m, corresponding to 71.07% of all the campaigns, except in Camamu in winter 2004. In the
larvae collected. Moreover, for the TSB area thersp area they occurred constaritlysections 5-6, 7-8
relative value was 50.85%, and for Camamu 73.84%nd 14-15, but in section 15-16 they were absent in

Gobiids were present in both areas on all thnter 2003, summer 2003 and summer 2005, and in
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section 19-20 they were absent in summer 2003 and The average abundance estimated for larvae
winter 2004. Considering all the campaigns, thef the Blenniidae family was 0.33 larvaeinthus
highest average abundance value (0.13 larv3esth=  ranking third by order of abundance among all the
0.18) was recorded orthe winter 2004 campaign, taxonomic groups in the study area (Table 2). Larva
whereas the highest abundance index, with an ageragf this family were a little more frequent and atiant

of 0.14 larvae.i (sd = 0.20), was obtained in sectionin the TSB area than in Camamu (Fig. 10). Concerning
14-15. In this area no signs of seasonal variation the sampling periods in TSB, the highest frequerfcy o
larval abundance were observed. The variability dblenniids was observed in summer 2003, which was
engraulid larval occurrence and abundance wasegreatlso the period of highest abundance (0.12 larvie.m
in the Camamu than in the TSB area. For instancg, thsd = 0.05). Winter 2004 was the period of lowest
family was totally absent in winter 2004 and at CAMfrequency, with occurrence only in two sections3(7-

1 station in summer 2003, whereas a comparativegnd 14-15). The lowest abundance was recorded in
high abundance was observed in summer 2005 (0.68mmer 2005 (0.03 larvaedrsd = 003). Section 5-6
larvae.n, sd = 0.68). The station with the lowestdisplayed the highest average abundance value (0.12
occurrence and the lowest average abundance (0.B6vae.n?, sd = 0.16) and section 15-16 the lowest
larvae.n®, sd = 0.08) was CAM 1, no observation(0.02 larvas.m, sd 0.03). In Camamu, their
being made in either summer 2003 or winter 2004. Oaccurrence was restricted stations CAM 2, CAM 3

the other hand, CAM 3 station had the highest aweragnd CAM 4, and to the winter 2003, summer 2003 and
abundance (0.45 larvaednsd = 0.72), the highest winter 2004 periods, in general with extremely low
quantitative larval value for this family among #ile  abundance. The highest values were observed in
samplings (2.87 larvae:f beingrecorded in summer summer 2003 (0.05 larvae3nsd = 0.01) and at CAM
2005. In the Camamu area engraulid larvae were mogestation (0.03 larvaefnsd = 0.02).

abundant in summer (Fig. 9).

Table 2. Average density of fish larvae (larvaé.rby taxon, in the sections sampled in Todos ogd®aBay (TSB) and
Camamu Bay (CAM), during the August and Decemb@®32@ugust 2005 and January 2005 campaigns. (fishdarvae not
identified).

Aug/03 Dec/03 Aug/04 Jan/05 TOTAL
Groups

TSB CAM Total| TSB CAM Total TSB CAM Total TSB CAM  ofal TSB CAM Total
Engraulidae 0.048 0.081 0.129 0.072 0.201 0.272 300.1 0.130| 0.037 0.643 0.68 0.287 0924 1.211
Clupeidae 0.011 0.093 0.104 0.016 0.007 0.023 .0040 0.004 0.028 0.104 0.132
Clupeiformes 0.016 0.003 0.019 0.016 0.00®.019
Mugilidae 0.004 0.004 0.004 0.004
Atherinopsidae 0.005 0.005 0.010 0.010 9.01 0.015
Hemiramphidae 0.005 0.008 0.013 0.004 0.004 0.00837 0.045 0.017 0.045 0.062
Syngnathidae 0.005 0.005 0.008 0.008 0.013 0.013
Blenniidae 0.096 0.096 0.121 0.024 0.145 0.044 19.00.063| 0.025 0.025 0.285 0.043 0.328
Carangidae 0.005 0.043 0.048 0.023 0.010 0.033 60.01 0.016|/ 0.030 0.009 0.03 0.075 0.062 0.136
Gobiidae 1.488 1.357 2.845 0.078 18.367 18.446 10.18.952 7.122] 0.781 0.150 0.931 2518 26.826 29.344
Perciformes 0.005 0.017 0.022 0.002 0.002 0.04309. 0.052| 0.005 0.005 0.055 0.026 0.081
Achiridae 0.004 0.004 0.009 0.007 0.007 0.003 0.0 0.014 0.014 0.007 0.025 0.032
Pleuronectiformes ~ 0.005 0.005 0.006 0.007 0.013 0.006 0.006 0.011 0.013 0.024
Tetraodontidae 0.015 0.015 0.015 0.015
Tetraodontiformes  0.003 0.003 0.003 8.00
NI 0.417 0.232 0.649 0.624 6.136 6.760 0.382 1.7@€1143| 0.180 0.139  0.320 1.603 8.268 9.871
Total 2108 1.835 3.943 0.939 24.745 25.684 0.838798 9.632| 1.067 0.965 2.032 4.953  36.338 41.291
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Fig. 8. Density of Gobiidae larvae (larvaé)at the different sampling points in the in TodmssSantos Bay
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30 - ENGRAULIDAE Oaug/03
’ + Eldec/03
Haug/04
el O jan/05
2.0 A
£
o 1.5 1
©
2
©
—11.0 A
0.5 - ]
0.0 4 R 2% == .L o= =% |£| . 0 ’JJEIE‘ h
14-15 | 15-16 | 19-20 1 | 2 | & | 4
TSB CAM

Fig. 9.Density of Engraulidae larvae (larva€’yrt the different sampling points in Todos os 8amgay (TSB)
and Camamu Bay (CAM) the August and December 2003, August 2004 andaig 2005 campaigns. (I -
minimum-maximum densities).
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The total abundance estimated forabundance value was 0.15 larvaé,.mbserved only at
Carangidae was 0.136 larva& nthe taxonomic group the CAM 4 station.
being the fourth in order of importance in the stud Clupeids were ranked the fifth most
areas (Table 2). Carangid larvae were more freguentimportant group, with total abundance of 0.13
the TSB area than in Camamu, occurring mainly otarvae.nt, slightly below that of the carangids (Table
the summer campaigns (Fig. 11). The maximun2). Larvae of this family were quite rare (Fig. 12)
frequency per campaign in TSB was observed in fourspecially in the TSB area where occurrence was
sections of positive occurrence in summer 2003 anestricted to section 15-16 in winter 2003 and to
summer 2005, followed by two positive sections insections 5-6 and 14-15 in winter 2004. In Camamu,
winter 2004 and just one section in winter 2003clupeid larvae were collected at CAM 3 and CAM 4
Section 14-15 was the only one to feature larvadtations in winter 2003, at CAM 2 in winter 2004 and
occurrence on all the campaigns. In Camamuat CAM 1 in summer 2005. In the TSB area
carangids were completely absent in winter 2004, biabundance was always low, between 0.03 and 0.06
were present at one station in summer 2005 ansoat t larvae.n*. In Camamu, abundance values were not
stations of the winter 2003 and summer 2003nuch higher, attaining a maximum of 0.60 larvag.m
campaigns. Abundance was generally very low ifn a sampling at CAM 3 in winter 2003. These larvae
practically all samplings. The highest averagevere collected almost exclusively in winter.
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Fig. 11. Density of Carangidae larvae (larvag)nat the different sampling points in
Todos os Santos Bay (TSB) and Camamu Bay (CAMhe August and December
2003, August 2004 and January 2005 campaignsmitiimum-maximum densities).
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Fig. 12. Density of Clupeidae larvae (larvaé)rat the different sampling points in Todos os Saray
(TSB) and Camamu Bay (CAMjh the August and December 2003, August 2004 andaig 2005
campaigns. (I - minimum-maximum densities)

Discussion In the present study it was not possible to
identify a great part of the larvae, due to thelbgize
Although no statistically significant of the specimens and to taxonomic problems, so that

difference was found in egg abundance as between tH/€ cannot use our results to discuss the hypottrests
two winters, the results suggest a more heterogenedn estuarine regions the ichthyofauna tends toemres
spawning activity in the region in 2004/2005 than i 10W diversity (HAEDRICH, 1983). The coastal marine
2003. On the 2004 winter campaign, the variabiity or oceanic areas Qf tro.plcal'reglons are knowneo b
the fish egg density was found to be high in th& TS characterized by high diversity, as can be seethen
area (varying from 0.09 to 15.59 eggd)mas well as southeastern coast (KATSURAGAWA et al., 1993) or

in Camamu (from 0.03 to 6.70 eggS)min the winter ©ON the eastern coast (NONAKA et al., 2000) of Brazil

2003 campaign relatively homogeneous data wereATSURAGAWA et al. (2008), studying the

observed in both areas (0.65 to 5.89 egdsmTSB ichthyoplankton around S&o Sebastido Island on the
and 0.24 to 1.09 eggs’?niun Camamu). In the summer Sao Paulo State coast, identified around 30 fasndfe
campaigns, on the other hand, differences in terins fiSh larvae on a single cruise. However, our result
abundance were visible for both areas, althougly onf€rms of taxonomic grouping is important as a first
Camamu presented a statistically —significanfPProach as regards the two areas concerned. If we
difference For example, the highest quantitative™@Y compare it with a region close to the RLAM,
values were observed in Camamu in summer 2008/AFALDA JUNIOR et al. (2004) identified 18
where they reached a maximum of 106.56 egﬁs.mfam'“es in the fall, 20 in wm_ter, 17 in s_prlngdaﬁe in

The overall average for both areas was 43.46 egs.mSUmMmer, & number that varied according to the @fne

In summer 2005, by contrast, values were generall{’® Year, but which was no higher than that obthine
low, yielding an average of 3.49 egg&.nThere are is study. In the study carried out in Todos ost&a

no previous data of fish egg abundance for thigoreg Bay, on the other hand, the 12 families identifigd b
such as would permit a comparison with the preseffAFALDA JUNIOR et al. (2008) were quite close to

results; however, the average (3.49 egés;_mthose identified in the present study. Further, the
approximates to those found in other areas, by taxonomic composition found by this present study
JOYEUX et al. (2004) da. 5.47 eggs.f) in the Was quite similar to that observed in the Cananéia

estuarine system of Baia de Vitéria, state of Epiri €9i0n by SINQUE and YAMANAKA (1982), in spite
Santo. of the difference in latitude.
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An important aspect of the taxonomic It is known that many species present in the
composition of the areas investigated in this stisdy study area constitute importafishery resources for
the vast predominance of gobiid larvae (which wasiverside dwellers, whether by subsistence or amti
seen on almost all the campaigns) in contrast tatwhfishing. Among the groups that occurred in the
is seen in oceanic regions, which are generallichthyoplankton, the following families whose adult
characterized by the predominance of Clupeiformeare used as food items are noteworthy: Clupeidae and
(KATSURAGAWA et al., 1993, 2008). On Brazil's Engraulidae, Carangidae and Achiridae. This group
southeastern coast, gobiid larvae occur througtimut includes small to medium-size pelagic fishes, dll o
year, but tend to be more abundant in summehem oviparous with planktonic eggs and larvae. For
(KATSURAGAWA et al., 1993). However, in the instance, engraulids are also considered of vital
areas examined in the present study, this tendeasy importance for marine ecosystems because they
observed only during the first year, thus preventis belong to lower trophic levels and act as linkghe
from reaching a definitive conclusion as to theugrea  trophic chains, between the producers at the bade a
reproductive periodicity. Gobiids are oviparoushwit predators such as larger fishes or birds. The sityer
demersal, adhesive eggs, while the larvae amf occurrence of this group is characterized by esom
planktonic. Parental egg care is common (WATSONfamilies such as carangids present at all statabsgjt
1996a). According to the literature, more than tern low abundance, to those restricted to a specific
genera of the family occur on the Brazilian coasperiod of the year, such as the Clupeidae family,
(MENEZES et al., 2003), but so far the larval plsasesampled only in the winter campaigns in the TSB.area
of only two species are known. Larvae@dbionellus This periodicity of occurrence does not always
boleosomavere recorded by CASTRO et al. (2005) incoincide with data collected elsewhere on the
Guanabara Bay. KITAHARAidentified Gobionellus  Brazilian coast. The results of MAFALDA JUNIOR et
oceanicuslarvae in the Cananéia-lguape system. Thal. (2004) on the northern coast of Bahia State, for
fact that the larvae collected in the TSB and Camaminstance, show that engraulid larvae were present a
areas were all of reduced size and in the yolk-sate most abundant group in fall and winter, whileyt
stage, rendered identification to species levellid not occur in spring, and were present in reddyi
impossible. MAFALDA JUNIOR et al. (2004) also low abundance in summer. In the present studygethes
analyzed the group to the family level, describitsg larvae always occurred in low abundance, tending to
occurrence for all the seasons of the year, obsgrai larger numbers in summer. These data indicate that
relatively high abundance in December, in agreemenlifferent groups adopt different spawning strategie
with the results obtained in December (summer) 200e area and, in view of the fact that they ardctqul
in Camamu. by fisheries, further investigations should be iegrr

Part of the families observed in the larvalout in order to improve our knowledge of their $toc
collection of the present study included small-gize dynamics.
fish, e.g. blenniids, gobiibs, atherinopsids and The present results indicate that the fish
syngnathids, typically inhabiting shallow watererfr  species, especially those of the Engraulidae family
intertidal rocky shores to estuaries and bays. dlldta inhabiting the northern TSB and Camamu areas use
specimens of these groups were collected in ththese environments intensively as spawning grounds
RLAM area (DIAS et al., 2011), but they are all ofor, in the case of at least 11 families, as an &ea
special interest because their early development feeding and growing during the initial phase ofithe
associated with a variety of adaptations, suchgas e life cycle. This picture is similar to the descigis of
carried by males, demersal eggs adhering to stibstraother estuarine regions and related habitats iowsr
and eggs protected by parents until hatching (BALONparts of Brazil and the world (WEINSTEIN and
1975, WATSON, 1996b,c; WATSON and BROOKS, 1983; TOLAN et al., 1997; RE, 1999;
SANDKNOP, 1996). It seems, therefore, that thes&GONZALEZ-BENCOMO et al. 2003; BONECKER
fish groups are particularly dependent on the locadt al., 2007; ITAGAKI et al? undergoing
ecosystem during the initial phase of their lifecley  preparation). The use of the site for spawning can also
so that any impact on coastal environments mayecaube confirmed by the presence of females with gonads
severe damage to stocks, whether directly on tgs egin anadvanced state of development. This feature has
and larvae, or by destroying the environments dicat been observed for the carangidigoplites saurusn
as nursery grounds for the species. the TSB, where females in an advanced stage of

gonadal maturation (hydrated females) have oedurr

(2) ITAGAKI, M. K.; KATSURAGAWA, M.; PIMENTEL, C. M.
M.; OLIVEIRA, I. da R.; OHKAWARA, M. H. Early
development of fat snookCentropomus parallelugTeleostei:
Centropomidae) from southeastern Brazil. (undemgoin
preparation) .

(1) KITAHARA, E. M. 2009 Laboratory of PlanktonicyStems,
Oceanographic Institute of the University of SaalBaPraca do
Oceanogréfico, 191; ZIP 05508-120 S&o Paulo-SP,ziBra
Personal commun.
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(DIAS et al., in this volume). Larvae d@ligoplites related to several other factors, both biotic abidte,
spp were present among the carangids, showing thaffecting the dynamics of the ecosystem, either
in this case the larvae are the result of a sufidessfavoring or hindering the embryonic and larval
local spawning. development of fish species.

The presence of eggs and larvae maythee When the results of the ichthyoplankton are
result of the spawning of fish either in theseoegior compared with those relating to the ichthyofauna,
elsewhere, they then being transported into thetbay some disagreement may be observed. For example,
develop, the region acting as a nursery. Severangraulids with abundant eggs and larvae were not
physical processes, such as tidal currents, ddapée- frequent in the ichthyofauna samplings. There may b
circulation, coastal currents and wind-driven stefa many reasons for thisg.g. adults leaving the area,
currents, involved in the transport of organism® a adults not being captured by the “abalo” nets @allo
considered in the conceptual model of dispersdtind of gillnet), or spawning not taking place dwgi
(HETTLER and HARE, 1998). For example,the campaigns. The lack of information concernimgy t
MIRANDA et al. (2011) observed that the movementarly life stages of local fish species greatlyitéd the
of surface currents in the estuarine area affdoyeithe  identification of both eggs and larvae. Howeveteraf
Landulfo Alves Refinery took place in a N-S direatio the analysis of the results, it has became clesrtte
driven by the tide in both periods (maximum inténsi area affected by the RLAM is one of spawning and/or
of 0.22 m/s in the winter and 0.73 m/s in the summe development for many fish species such as gobiids,
These currents could contribute to the dispersdhef engraulids, blenniids, carangids and clupeids, amon
fish eggs and larvae within the estuary and aldbaéw  others.
transportation out of the region. For instance, the

lowest values in the area, in terms of egg derisity ACKNOWLEDGMENTS
both periods, as well as of larvae in the summer
campaign, were observed in section 5-6 of the TSB, We wish to thank PETROBRAS for the

the section closest to the refinery. However, o thynnortynity to collect and analyze the material.
winter campaign the larval values in this sectiarav

above the area’s overall average.
Hydrographic factors are of fundamental
importance in the process of fish reproductio
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