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ABSTRACT

The objective of this study was the descriptiontloé composition, abundance and density in
horizontal and vertical distribution of Pleuronémtines larvae on the southeastern Brazilian
continental shelf. The samples were collected Wwithgo nets and a Multi Plankton Sampler (MPS),
both in summer and winter 2002. A total of 352fidtes larvae were collected in summer and 343 in
winter, representing three families and a total®taxa: Paralichthyida€{tharichthys cornutus, C.
spilopterus, Citharichthys spCyclopsetta chittendeni, Syacilgpp, Etropusspp andParalichthys
spp), Bothidae Bothus ocellatusand Monolene antillaruh and Cynoglossidae Symphurus
trewavasae, S. jenynsi, S. plaguaied S. ginsburgi. The most abundant taxa weEé&opusspp,
Syaciunmspp andBothus ocellatusEtropusspp occurred mainly as far out as the 200 m isobath a
Syaciurmspp from 100 mB. ocellatuswvas present mainly in the oceanic zone betweertubband
Rio de Janeiro as from the 200 m isobath. The gseatverage densities of these species occurred in
the strata from 0 to 20 m depth in summer and beEiv2® and 40 m in winter.

RESUMO

O objetivo deste estudo foi descrever a composegimdancia, densidade, distribuicdo horizontal e
vertical das larvas de Pleuronectiformes ao long@ldtaforma continental Sudeste brasileira. As
amostras foram coletadas na plataforma continesutdeste com redes bongd e Multi Plankton
Sampler (MPS), no verdo e inverno de 2002. Um m¢aB52 larvas de linguado foi coletado no
verdo e 343 no inverno, representadas por trédidand totalizando 13 taxons: Paralichthyidae
(Citharichthys cornutus, C. spilopterus, Citharicyghsp, Cyclopsetta chittendeni, Syaciuspp,
Etropus spp. e Paralichthys spp), Bothidae Bothus ocellatuse Monolene antillarurh e
Cynoglossidae ymphurus trewavasae, S. jenynsi, S. plagest ginsburgi. Os taxons mais
abundantes foranEtropus spp, Syacium spp e Bothus ocellatus Etropus spp ocorreram
principalmente até a is6bata de 200 Syeaciunspp a partir de 100 nB. ocellatusesteve presente
principalmente na zona oceénica entre Ubatuba ed®idaneiro a parir da is6bata de 200 m. As
maiores densidades médias dessas espécies oconesagstratos de 0 a 20 m de profundidade, no
verdo, e entre 20 a 40 m, no inverno.

Descriptors: Fish larvae, Temporal variation, Honital distribution, Vertical distribution, Flatfisk.
Descritores: Larvas de peixes, Variacdo tempordtribuicdo horizontal, Distribuicdo vertical,
Linguados.

INTRODUCTION Recent studies have concentrated particularly on the
cultivation of Paralichthys olivaceusn China and
Much of our know'edge of fish eco'ogy Japan (OHNO et al., 2008, SHIROZU et al., 2008,

comes from studies on species of commercial intere§ AMAGUCHI; KITANO, 2008; CHEN et al., 2009;
or which are otherwise abundant in coastal water§]UANG et al., 2010; SUN et al., 2010).

however, few studies focus on the initial stagethef _In Brazil, studies on flatfish, based on adults,
life-cycle of the Pleuronectiformes. The largertpzfr d€al with various aspects: morphology (MENEZES;
the available information relates to the specieshef BENVEGNU, 1976); occurrence, distribution and
Northern Hemisphere, particularly to the adult ghas@Pundance (LEMA; OLIVEIRA, 1977; LEMA et al
of those which are commercially important1980; PAIVA-FILHO et al 1989; ALMEIDA;

(MARQUES et al 2009; MUNROE; ROSS, 2010). VASCONCELOS FILHO, 1997, MENDONGCA;
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ARAUJO, 2002), reprOdUCtiVe dynamics (CHAVES, MATER|AL AND METHODS
VENDEL, 1997; PAIVA et al 2001; MENDONCA;
ARAUJO, 2002; DIAS et al 2005); feeding The samples analyzed were collected on two

(WAKABARA et al., 1982; CHAVES; SERENATO, oceanographic  cruises undertaken in 2002,
1998, LUNARDON-BRANCO; BRANCO, 2003; establishing a total, in summer, of 72 stations
GUEDES et al 2004); occurrence of parasitesgistributed on 14 transects and, in winter, of 66
(ROBALDO et al, 2002; THATCHER; PEREIRA Jr., stations on 13 transects. The study area extended f
2004; ABREU et al 2005 CARDENAS; the coast as far out as the oceanic region, bemigt
LANFREDI, 2005; VELLOSO et al 2005), and tg the north by the So Tomé Cape and to the squth b
genetic characterization (AZEVEDO et.,a005, s30 Sebastiio Island (Fig. 1). This area was
2007). subdivided into three regions in accordance witkirth
Recent work on the larvae of therespective depths: coastal zone (out to the 100 m
Pleuronectiformes has dealt mainly wkh olivaceus isopath), intermediate zone (between the 100 ad 20

and has been undertaken in China and Japaf jsobaths) and the oceanic zone (beyond the 200 m
(TANAKA et al, 2005 SAKAKURA, 2006; isobath).

ISHIBASHI et al., 2007, SHlMADA, SEIKAI, 20083., Hydrographic data were obtained W|th the

2008b; TOMIYAMA et al., 2008). In Brazil studies nelp of a CTD (Conductivity, Temperature, and Depth
have focused more on transport (ARAUJO-LIMA; sensor). T-S diagrams were traced for the purpbse o
OLlVElRA, 1998), rep-rOdUCtiVe aSpeCtS (SAMPA'O |dent|fy|ng the water masses by means Of the
et al, 2007) and aquiculture (LANES et al., 2008).thermohaline indices described by Sverdrup et al.
Kurtz and Matsuura (1994) conducted an in-deptlt1942), Emilsson (1961) and Miranda (1985). The
study on the Cynoglossidae. On the other hand, ilom depth temperature was used to try to explain th
other studies, such as those of Castro et al. (200%)orizontal distribution of larvae. This depth wasthe
Katsuragawa and Dias (1997), ﬂatflsh |arVae haV?ange (0_20m) Where the greatest abundance Of
been analyzed more superficially, as they focused Qchthyoplankton is observed.
the total ichthyoplankton population. This bringst o The samples were obtained on oblique trawls
the need for more detailed studies on this group @i \ith a bongo net with a 60 cm diameter mouth and an
view to increasing knowledge of the initial phasés \Mps (Multi Plankton Sampler) with 1 m2 mouth area,
their life-cycle, as also to contributing to ourpoth with 333 pm mesh size. Whenever, possible the
understanding of the flatfish ecology and popufatio hongo net gathered samples from the surface down to
dynamics on the southeastern coast of Brazil. Thispo m depth (SMITH; RICHARDSON, 1977). The
study aims to describe the composition, abundanggpsg composed of five nets with an opening and
and density in horizontal and vertical distributiof closing system, operated on strata of 20 m down to
flatfishes larvae in southeastern Brazilian waters. 100 m depth, on alternate transects. Mechanicakflo
meters were coupled to all the nets to estimate the
volume of water filtered (SMITH; RICHARDSON,
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The identification of some species wastemperature and salinity higher than®@Cand 36.40
carried out by development series such as Acevemespectively (CASTRO; MIRANDA, 1998); South
Medina et al. (1999) and Saldierna-Martinez et alAtlantic Central Water (SACW) at 200-500m depth
(2010). Larvae of the genematropus and Syacium with salinity and temperature lower than those Wt.T
underwent the process of clearing and stainingnother water mass, Coastal Water (CW), is derived
techniques (POTTHOFF, 1984) to show meristidfrom mixing of shelf and continental origin waters
characteristics that would make the identificatton resulting in low salinity water (SILVEIRA et al.,
species level possible. 2000).

It may be observed, on the basis of the

The estimate of larval abundance at eaclscattered T-S diagram, in both the periods studi&ftl
station was arrived at by means of the expressiahat SACW and CW occurred in the water column
sampled. The periods presented variations by vofue
the mixing of the water masses in the upper patti®f
the depth at which the collection was made (the  water column. In summer the TW predominated on the
number of individuals collected at the station, and shelf, while in winter a larger contribution of tkW
the volume of water filtered (n From the samples was observed (Fig. 2). Upwelling was present in
obtained with the MPS net, the density of the laraa summer, when SACW was observed on the shelf,
each station and on each stratum was estimated tnereas in winter this water mass was evidentas fr
means of the expressidfi = % where N is the the intermediate zone, corresponding to the middle

shelf.

dxx .
Y = - whereY is the number of larvae per ni,

number of larvae per fnx the number of individuals
from one of the strata at the collection stationd a
v the volume of water filtered (non that same

At 10 m depth, the highest temperatures
were recorded in the south of the study area asal al
beyond the 200 m isobath (Fig. 3). Colder watersswer
stratum. observed in the coastal zone between Cape Frio and

Mann-Whitney's non-parametric analytical guanabara Bay and in the region of Cape Sao Tomé.

test (ZAR, 1999) was used to ascertain significarl winter the range of temperature variation was
differences between biological data such as larval! : 9 P
ﬁmaller (Fig. 3). An upwelling promoted by the

Szﬂzléy(sﬁﬂqdm;b:ggwﬁ?erfnd relation  to COIIectlolntlrusion' of SACW,. could be qbservgd i.n the Cape
Frio region and with greater intensity in summer.
When the summer salinity results were analyzed the
water column was seen to be homogeneous
throughout. In winter, however, the salinity varied
more than in summer (Table 1). The lowest average
values were found at 10 m, in the coastal zone near
The Brazil Current transports two water 580 Sebastido and Angra dos Reis. Values above 37

masses southward: Tropical Water (TW) near thef shel/6r€ only observed beyond the 500 m isobath,
break in the upper layer of 200 m depth withP€tween the depths of 10 and 50 m.
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Fig. 2. T-S diagrams of the total oceanographitiosta realized during the summer and winter crui€Bg/ -
Tropical Water mass; SACW - South Atlantic Centh&ter mass; CW - Coastal Water mass).



26 BRAZILIAN JOURNAL OF OCEANOGRAPHY, 62(1), 2014

| summer 80 Tomé cape. t - winter 530 Tomé caps L 220

Larvae/m* Larvae/m*

2 o0 2000

anvoo

Temperature (°C) 2500m ® 2|- 4
1560y C re—— ® 416 sséomy
14 16 18 20 22 24 26 28 14 16 18 20 22 24 26 28 . >20
T T T T 7 T T T 267
-46° -45° -44° -43° -42° -41° -40°-46° -45° -44° -43° -42° -41° -40°

Temperature ("C) 2500m

Fig. 3. Horizontal distribution of Etropispp during the summer and winter 2002. The abundance
expressed in larvae/m2. Horizontal section of tenapee at 10 m depth. The dotted white line
represents the characteristic temperature (20°SPGW (South Atlantic Central Water mass).

Table 1. Temperature (°C) and salinity registergdiépth during the summer and winter 2002
(sd - standard deviation).

Temperature (°C) Salinity
depth mean sd maximum  minimum  mean sd maximum  noimm
summer 10m 2379 2.86 27.08 14.88 36.08 0.69 37.01 34.67
30m 21.84 3.64 26.36 14.27 36.38 0.57 37.18 35.19
50m 20.97 3.61 25.91 13.74 36.46 0.61 37.12 35.24
100 m 19.00 3.19 23.35 13.55 36.23 0.64 37.18 35.25
150m 17.77 2.80 22.33 13.35 3599 0.53 36.95 35.23
winter 10m 2238 1.20 24.44 16.50 35,55 0.95 37.09 33.79
30m 2234 1.50 24.45 14.64 36.17 0.78 37.09 34.18
50m 2156 1.78 24.41 17.61 36.47 0.50 37.17 34.35
100 m 18.85 2.40 22.69 14.83 36.14 0.42 36.85 35.45
150m 17.29 158 19.35 14.60 35.85 0.27 36.21 35.42
Horizontal Distribution Bothidae Bothus ocellatugnd Monolene antillarurh

A total of 579 flatfishes larvae were and Cynoglossida&symphurus trewavasae, S. jenynsi,

collected, 282 of them in summer (2.34 + 2 68> plagusiaandS. ginsburgiwere identified (Table 2).

larvae/m?) and 297 in winter (1.64 + 3.49 larvag/m? The most abundant taxE,tropus_spp Syacium spp.
In both periods the families Paralichthyidaeand Bothus ocellatusaccounted, in summer, for 36 %

(Citharichthys cornutus, C. spilopterus, CitharichthysOf the total flatfishes larvae captured and, in tein

: ; : 50%. Syacium spp(U-test, p = 0.0117) an®.
sp., Cyclopsetta chittendeni, Syacium spp., EtropugOr .
spp.and Paralichthys spp, the most abundant (36% ocellatus(U-test, p = 0.0352) were more abundant in
of the total of the order in summer and 51% in @it summer.
Table 2. Data participation (N %) of each speciethe total number of larvae collected from each

family, mean abundance (larvae/m?) with standandatien and frequency of occurrence (F.O. %)
during the summer and winter 2002.

Summer Winter
Family Genus/Species N Abundance F.O. N Abundance F.O.
(%) (larvae/m?) (%) (%) (larvae/m?) (%)
Paralichthyidae Etropus spp. 32.7 0.29+0.89 139 88.0 0.66+2.73 30.3
Syacium spp. 38.6 0.33+0.57 31.9 8.0 0.07 £0.27 7.6

Citharichthys cornutus 7.9 0.07 £ 0.27 8.3 - - -
Citharichthys spilopterus 4.0 0.04 £0.25 2.8 - - -
Citharichthys sp. 2.0 0.01 +0.09 2.8 - -
Cyclopsetta chittendeni - - - 0.7 0.003 +0.03 15
Paralichthys spp. 3.0 0.03+£0.22 2.8 3.3 0.04 +0.22 4.5

Paralichthyidae N.I. 11.9 0.06 +0.26 6.9 - - -
Bothidae Bothus ocellatus 375 0.32+0.76 25.0 57.14 0.04 £0.21 45
Monolene antillarum 31.3 0.21+1.11 9.7 14.29 0.01£0.10 15
Bothidae N.I 31.3 0.25+0.90 139 2857 0.01 +£0.04 3.0
Cynoglossidae  Symphurus trewavasae 25.0 0.02 +0.13 4.2 22.7 0.03+0.16 4.5
Symphurus jenynsi 16.7 0.02+0.11 2.8 - - -
Symphurus plagusia 8.3 0.003+0.03 1.4 -

Symphurus ginsburgi - - - 72.7 0.15+0.73 7.6
Cynoglossidae N.I 50.0 0.03+0.12 6.9 4.5 0.005+0.04 1.5
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Etropus sppwas the second most abundant: 0.70 larvae/m?). In winter, in lesser abundar@c@q
taxon in summer, accounting for 33% of the total oft 0.27 larvae/m?), they only occurred at five stas
Paralichthyidae larvae captured and occurring &b 14 (F.O. = 8%) (Fig. 4).
of the stations sampled; in winter it was the most Bothus ocellatusDuring the summer, with
abundant of the family accounting for 88% of theabundance of 0.32 + 0.76 larvae/m? and frequency of
larvae collected at 30% of the stations samplesl. ltoccurrence of 25%, this species occurred mainthén
occurrence in summer was limited to the 200 noceanic area between the 500 and 1500 m isobaths; i
isobath, having its greatest frequency and aburedanwinter it presented low abundance (0.04 + 0.21

(F.O. = 25%; 0.53 =+ 1.14 larvae/m?) in thelarvae/m?) and occurrence (4 larvae at 3 statiffig)
intermediate zone. In winter it was more widespread).
and occurred from the coast as far out as nedneo t Other species. The larvae @faralichthys

1500 m isobath, though more frequent and abundant spp, Monoleneantillarum andSymphurus trewavasae
the coastal zone (F.O. = 44%; 1.21 + 4.12 larvade/m2occurred in both periods, the first two in the
specially in the Cape Frio region. There was nadntermediate zone an®. trewavasaemainly in the
statistically significant difference in abundance acoastal zone. The species of the ge@itharichthys
between the periods (U-test, p = 0.0767) (Fig. 3). (Citharichthys sp C. spilopterusandC. cornutu$ and

Syacium spp.In summer, the larvae of Symphurus jenynsbnly occurred in summer in the
Syacium sppwere the most abundant (0.33 + 0.57coastal zone between the region of Angra dos Reis an
larvae/m?), both as regards the Paralichthyidaséar Cape Sdo Toméymphurus ginsburginly occurred
and among the Pleuronectiformes. The greategt winter, in the intermediate zone off Angra dossRe
abundances were found in the intermediate zond (0.@&nd Cape Frio.

L L L
- Summer - Winter 5'°'°"“°'f!" - -22°
Syacium spp. =) Syacium spp. e

Guanabara
~1)Bay

Rio de_ (
o s, o

Larvae/m*  [-25°

200m,
‘sogm
1000y
1530m,

200m ‘o

o 2000m

gl . . 0-1
Temperature (°C) 2500m 1

2

. 12 Temperature (°C) 2500m o 1|-2
e C reee— b ®2-3
14 16 18 20 22 26 2 28 - 14 16 18 20 22 26 2 28 - 26
T T T T T T T T T T -
-46° -45° 440 43 42 410 -40°-46° -45° 440 -43° 420 410 -40°

Fig. 4. Horizontal distribution ddyacium sppduring the summer and winter 2002. The abundahtzvae
is expressed in larvae/mz2. Horizontal section ofpterature at 10 m depth. The dotted white lineesgnts
the characteristic temperature (20°C) of SACW (Bdttantic Central Water mass).

L " L " L " L " L L L L L L
- < Winter 5“"""‘“’"‘ (- -22°
Bothus ocellatus -

- Summer
Bothus ocellatus

Larvae/m? [ 25"
+ 0

Larvae/m*

100m

1 ocony - . 01

Temperature (C)  250m . ?I s Temperature (°C) 2660m o113
e — - i o -
14 16 18 20 22 24 26 28 ® 3|-5 ) 14 16 18 20 22 24 26 28 ® 3-5 -
T T T T T T T T T T -
-46° -45° -44° -43° -42° -41° -40°-46° -45° -44° -43° -42° -41° -40°

Fig. 5. Horizontal distribution dBothus ocellatusluring the summer and winter 2002. The abundafice o
larvae is expressed in larvae/m2. Horizontal sactib temperature at 10 m depth. The dotted white li
represents the characteristic temperature (20°SAGIW (South Atlantic Central Water mass).



28 BRAZILIAN JOURNAL OF OCEANOGRAPHY, 62(1), 2014

There was just one occurrence each ofvere more widely scattered, occupying the firse¢hr
Cyclopsetta chittendemindSymphurus plagusiathat — strata, although with their greatest density in28e40
of the former species was recorded in the region oh layer (2.56 + 8.36 larvae/100 m?®). The larvae of
Ubatuba, in winter, and that of the latter, in stenm Etropus sppoccurred mainly in association with TW,
to the north of Cape Frio, both near the coast. with temperatures varying between P4ehd 26.5°C

and average salinity of 35.7 + 0.3 (Fig. 6).
Syacium sppThe larvae of this group were
Vertical Distribution more abundant in summer. In terms of vertical
distribution they were collected in the first twiwasa,

A total of 116 flatfishes larvae were the greatest abundance being observed between 0 and
collected with MPS, 70 in summer, with an averageo m, both in summer (1.13 + 2.86 larvae/100 mg an
density of 2.24 + 5.61 larvae/100 m?3, and 46 intain in winter (0.41 + 1.08 larvae/100 m3). In summeayth
with 1.28 + 5.35 larvae/100 me. With this net, bét occurred in the deepest stratum at just one stafioa
taxa collected with the bongo net, no specimens afariation of temperature and salinity in which the
Citharichthys sp., C. spilopterus, Cyclopsettalarvae were sampled was between 1@ad 25.8°C
chittendenipr Paralichthys sppwere found. and 35.2 and 37.1. Their occurrence was limited to

Etropus spp.In summer the larvae of TW and the mixing zone between TW and SACW
Etropus spp occurred mainly in the surface stratum(Fig. 7).

(1.45 £ 4.75 larvae/100 m3), whereas in winter they

SUMMER - Etropus spp. WINTER - Etropus spp.
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SUMMER - Syacium spp. WINTER - Syacium spp.
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Bothus ocellatusLarvae ofBothus ocellatus Only one larva ofCitharichthys cornutus
only occurred in summer and in the first threetatra was captured in summer, in the 20-40 m stratum, and
with their greatest average density (1.61 + 3.8®ne in winter, in the surface stratum.
larvae/100 m3) in the surface layer. They were fbun Symphurusginsburgi occurred in winter at
in regions with temperatures varying between 21.8wo stations, one in the first stratum and the othe
and 25.8°C, and salinity of between 35.2 and 36.9he second, to a total of six individuals.

Their occurrence was limited to TW and the mixing
zone between TW and SACW (Fig. 8). Discussion

_ Other species. Only one larva of each of the Aspatial segregation betweerEtropus
following ~species was sampled:Cyclopsetta gpecies has been observed on the south-southeastern
chittendeni, ~Monolene  antillarum,  Symphurus,oast of Brazil in several studies. crossotusives in
trewavasae, S. plagusiand S. jenynsi.Both C.  ghajiow waters, especially in bays and estuariésiew
chittendeni and M. _antlllarum were sampled in g longimanusinhabits coastal areas up to 190 m
summer, the former in the 40-60 m layer, and ttterda depth, being more frequent from 40 m (PAIVA-
in the surface stratum. The larvae of the genupH_HO et al., 1987: GIANNINI; PAIVA FILHO,
Symphurusmly occurred in winterS. trewavasaand 1995; ROCHA; ROSSI-WONGTSCHOWSKI, 1998:;
S. plagusiaonly in the surface stratum ar®l jenynsi FIGUEIREDO; MENEZES, 2000; MENDONCA;
only in the 20-40 m stratum. ARAUJO, 2002; ROCHA et al., 2010). The literature
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reports thaE. crossotuspawn near the coast in thefrom the intermediate zone. Further, according to
estuarine region (REICHERT, 1998) and completéutch and Hoff Jr. (1971), the spawning &f
their whole life cycle in this area (OLIVEIRA; papillosumin the Gulf of Mexico does not take place
FAVARO, 2010). In this present study near Cape Frionear the coast but at depths greater than 20 m.
juveniles of two species dEtropus were collected. Something similar seems to happen in the study area
Saad and Fagundes-Netto (1992) observed Hor where only one larva was found near the coast (20 m
longimanusfemales of the same region evidence of Two species oBothus B. ocellatusand B.
spawning at depths of less than 60 m, although thepbinsi, occur in the southeastern region
did not detect a specific location for the repradut (FIGUEIREDO; MENEZES, 2000). The study area is
of this species. Although thetropuslarvae found do located near the southern limit of the area of the
not have characteristics that allow their idendifion  occurrence of the former species, which extends fro
to species level, it is likely that the larvae preisin @ New York to the south of the State of S&o Paulo
the oceanic zone, specially where the shelf is wide(25°30'S), down to 100 m depth (FIGUEIREDO;
areE. longimanughat were transported there and therMENEZES, 2000) and it is reef-associated
taken to a more coastal zone through oceanograpiidACEDO; MONTEIRO-RIBAS, 2006). OnlyB.
processes. The dynamics and physical featuresi®of trocellatuslarvae occurred in this present study, these
region have been studied by many authors (SILVEIRAarvae occur predominantly in the summer and in the
et al., 2000; CAMPOS et al., 1995) and it is knowroceanic zone, the same pattern as that described by
that in the oceanic zone of this region the fororatf  Flores-Coto et al. (1991). According to these latter
rings and eddies influences the circulation inghelf  authors, B. ocellatusis among the most abundant
area. The circulation of surface water in the afethe flatfishes larvae in the Gulf of Mexico. Sanvicente
present study certainly determines the patternhef t Afiorve et al. (1998), in that same region, in agtu
transport and distribution of fish larvae. undertaken down to the 180 m isobath, found itdo b
Two species of the genuSyacium (S. more abundant in the neritic zone. On the
papillosum and S. micrurumy are known on the southeastern/southern co8stocellatusbelongs to the
western coast of the Atlantic ocean including theneritic and oceanic assemblages (KATSURAGAWA
south-southeastern coast of Brazil, the formeet al.; 2006), though it also occurs in the coastal
occurring from North Carolina to southern Rio Grandeassemblage.
do Sul (35°S) and the latter from Florida to Guaruj In a study undertaken by Katsuragawa (pers.
(24°S) (FIGUEIREDO; MENEZES, 2000). Souza andcomnt.), B. ocellatuslarvae were more abundant in
Chaves (2007) have recorded the occurrencé.of mid-autumn than at the end of the spring. Whenethes
micrurumoff Santa Catarina State (27.30°S). Beingesults and those obtained in this present study ar
coastal species, they are captured, respectivelynd analyzed it may be concluded that this species
to about 40 m and 90 m depths. However, in stugfies reproduces throughout the year because its larvae
the southeastern coast, the occurrence of juveailds occur in all the seasons, though with more intense
adults of S. micrurumhas either not been reportedreproductive activity in summer-autumn, with a peak
(PAIVA-FILHO et al.,, 1987; ROCHA; ROSSI- inthe autumn.
WONGTSCHOWSKI, 1998; MENDONCA, In this present study, flatfish larvae were
ARAUJO, 2002, ZANI-TEIXEIRA, pers. comh) or more abundant in the first 40 m of the water column
is low (SOUZA; CHAVES, 2007, ROCHA et al., A similar pattern has been observed and described f
2010). This species is more abundaoh the the Pleuronectiformes by many authors such as
northeastern coast (OLIVEIRA, 1972; ROCHA et al.Weinstein et al. (1980), Tanaka et al. (1989) and
1998). In the Gulf of Mexico, according to Futchdan Burke et al. (1995). Larvae oB. ocellatus were
Hoff Jr. (1971), it is probable that the spawnirgipd captured in the neustonic layer at the mouth of
of S. papillosurrextends from early spring through to Guanabara Bay by Bonecker (1997). The occurrence
mid-autumn, with most intense activity in summer.of larvae closer to the surface may be a reflectibn
The same result was obtained in studies conducted the availability of food, which is greater in tiEgatum
adults at Cape Frio (SAAD; FAGUNDES-NETTO; (COMYNS; LYCZKOWSKI-SHULTZ, 2004;
1992) and on the northern coast of Santa CatarirBABATES, 2004).
(SOUZA; CHAVES; 2007). Thé&yaciumspp. larvae Although the habitat of the adults of
were more abundant and frequent in summer, which Byaciumspp.and B. ocellatus does not exceed 100 m
in accord with these results. Despite these speciglepth, their larvae are more frequent beyond this
having coastal habits, their larvae occur partitylas

2 KATSURAGAWA, M. (pers. comm.) (mkatsura@usp.br) @twof
patterns in larval fish assemblages under the Br&zirrent
1 ZANI-TEIXEIRA, M. L. (pers. comm.) (zanit@usp.br)t@ly influence, conducted in spring 1997 and autumn 20@published
conducted from February 1981 to January1983 atafd Bay — data).
Cananéia, SP, Brazil (25°S; 48°W) (unpublished)data
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isobath, even surpassing the isobath of 1,000 ra. THEARDENAS, M. Q.; LANFREDI, R. M. Further descriptio
same happens wititropus sppbut their adult habitat of Procamallanus(Spirocamallanushalitrophus Comb.
reaches a depth of 190 m. In the summer the lasfae N. ([\l_ematoda: Camall_anldae) from rou_nder off the
these three species occurred outside the area of BraZiian coast by flight and scanning - electron

influence of the SACW. Aceves-Medina et al. (ZOOSbAST-EgSK,?péTJg? éaéﬁoé'b\:{sé’ 13CpT60\?A6L1§’N12-?,\? 55.

suggest thaByacium ovalén the Gulf of California L. Seasonal Variation in Fish Larvae at the Enteaot
spawn in shallow water, eggs and larvae are Guanabara Bay, BraziBraz. Arch. Biol. Technol,
transported to deeper waters, probably as a syrateg v.48,n. 1, p. 121-128, 2005.

avoid the high predation in the coastal zone, anG@ASTRO, B. M.; MIRANDA, L. B. Physical oceanography
juveniles return later to the shallow water areas. ch, the western Atlantic continental shelf locatedveen
Syacium spp and B. ocellatus spawn when the 4N and 34S coastal segmentW). In: BRINK, K. H.;

. . . . : ROBINSON, A. R. (Eds.)The sea New York: John
intrusion of SACW is more intense. It is probaliatt Wiley, 1998, p. 209-251.

the intrusion of this water mass carries_ the laaxaay CHAVES, P. T. C.. SERENATO, A. Diversidade de dieta

from the coastal zone where spawning occurs. The .5  assembléia  de linguados  (Teleostei,

processes that bring back the larvae to the casi N pleuronectiformes) do manguezal da Baia de Guaaatub

to be more fully understood. Parana, BrasiRev. Bras. Oceanogt.v. 46, n. 1, p. 61-
68, 1998.

CHAVES, P. T. C.; VENDEL, A. L. Indicadores
reprodutivos das espécies deaitharichthys Bleeker

) ) ) (Teleostei, Pleuronectiformes) na Baia de Guaratuba
ABREU, P. C.; ROBALDO, R. B., SAMPAIO, L. A; Parand, BrasilRev. Bras. Zool, v. 14, n. 1, p. 73-79,

BIANCHINI, A; ODEBRECHT, C. Recurrent 1997
Amyloodiniosis on broodstock of the Brazilian flaler CHEN Y. J.; ZHANG, Q. Q.; QI, J.: SUN, Y. Y.; ZHGB
Paralichthys orbignyanus dinospore monitoring and Q.’W:' WANG. X. B.- WANG. Z. G. LI S LI C. M.
prophylactic measures. World Aquacult. Soc, v. 36, Screening of eye-position related genes with DD-RT-

n. 1, p. 42-50, 2005. PCR and RDA in the hybri
) . ) ybrids between Japanese flounde
ACEVES-MEDINA, G.; GONZALEZ, E. A.; SALDIERNA, (Paralichthys olivaceys and stone flounderKareius

R. J. Larval development ofSymphurus williamsi bicoloratug. Chin. J. Oceanol. Limnol, v. 27, n. 1, p.
(Cynoglossidae: Pleuronectiformes) from the Gulf of 92-99. 2009.

California.Fish. Bull., v. 97, n. 4, p. 738-745, 1999. COMYNS. B. H.. LYCZKOWSKI-SHULTZ. J Diel
ACEVES-MEDINA, G.; SALDIERNA-MARTINEZ, R. J.; vertical distribution of Atlantic croakeiMicropogonias

GONZALEZ, E. A. Distribution and abundance of —,q,atuslarvae in the northcentral Gulf of Mexico with
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