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ABSTRACT

This study aims to describe for the first time fish community structure of five shallow reefs
located off the cities of Santa Cruz de Cabrdlid &orto Seguro (Araripe-AR, ltacipanema-IT,
Alagados-AL, Naufragio-NA and Recife de Fora Mariterk-RF Reefs), South Bahia, Northeastern
Brazil. Fish density and richness were assessedighr stationary point counts of 2 m radius for
small cryptic species and 3 m for more conspicispexies. A total of 1 802 fishes belonging to 23
families and 54 species were observed. The mostdaim species were the pomacentfdsgastes
fuscusand Abudefduf saxatilisNo significant differences were found for spediehness or density

of conspicuous species, but density of small ceygiecies was low on reefs with high bottom
rugosity, where there were more holes and cre\agagable. Herbivores were dominant on AR, AL
and RF, invertivores on AL and both groups were idamt on IT. Some habitat variables such as
rugosity and benthic cover were strongly correldtedpecies and sites. High bottom heterogeneity
was found among reefs but they still presentedlainspecies composition, richness and density.
Within small-scale studies, such similarities inmpmsition and richness are to be expected for reef
fish communities, as most of the species concenagd a wide distribution range.

Resumo

Este trabalho descreve pela primeira vez as coradeslde peixes em cinco recifes rasos de Santa
Cruz de Cabrélia e Porto Seguro (Araripe-AR, ltangma-IT, Alagados-AL, Naufragio-NA e
Recife de Fora Marine Park-RF), sul da Bahia, rsielelo Brasil. A densidade e riqueza foram
obtidas utilizando censos estacionarios de 2 naidepara espécies pequenas e criptobénticas e 3 m
de raio para espécies conspicuas. Um total de j88®2s pertencentes a 23 familias e 54 espécies
foram registrados, sendo as espécies mais abusddote pomacentridecStegastes fuscus
Abudefduf saxatilisNenhuma diferenga significativa foi encontradeapmriqueza entre os recifes e
também para a densidade de espécies vageis. Btiyetadensidade de espécies criptobénticas foi
mais alta em lugares com maior rugosidade. Herb$vimram dominantes nos recifes AR, AL e RF,
invertivoros em AL e a dominancia dos dois grupms@ram em IT. Algumas variaveis ambientais
como rugosidade e cobertura bent6nica estéo fontemmelacionadas as espécies e diferentes recifes.
Estes sdo fisicamente heterogéneos, mas a compasigdueza de espécies similares, o que seria
esperado em comunidades recifais abrangendo estudpgquena-escala, pois peixes recifais estéo
amplamente distribuidos.

Descriptors: Fish Community, Reef Ecology, BahiaiRe
Descritores:Comunidade de peixes, Ecologia deagdRecifes da Bahia

INTRODUCTION (Prates, 2003). The most extensive reef formatidns
) the Southwestern Atlantic (Abrolhos reef complerd a
Coral reefs present the most diverse naturgbund off the northeastern coast of Brazil and pitevi
communities. Such ecosystems are to be compargdyreat diversity of reef fishes for this area (Gaides
only with tropical forests in biodiversity and areet al, 2001).
nevertheless equally threatened by human activities There has been an increase in the number of
(*) Paper presented at th&?Brazilian Congress of Marine Biology, Bra2|I|_an_ reef fish StudIQS over th? .laSt decf’ide'
on 24-28 May. Buzios, RJ, Brazil. 2009. Descriptions of new species (Gasparial, 2001;
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Feitoza, 2002; Guimarades and Barcelar, 2002; Mouigacipanema reef (16°15'S, 38°57'W); 3) AL-Alagados
and Castro, 2002; Gaspariet al, 2003; Sampai@t reef (16°16’S, 38°58'W); 4) NA-Naufragio reef
al., 2004), reports of the extension of species(16°20’'S, 3858'W) and, 5) RF-Recife de Fora Marine
geographical ranges (Mouea al, 1999; Luiz Jet al, Park reef (184'S, 3859'W). Reefs 1-4 never emerge
2008), analyses of biogeographical patterns (Hoetat low tide. Naufragio reef is the smallest of #os
and Gasparini, 2000; Joyewt al, 2001; Ferreireet studied and was thus named after the shipwreckeof t
al., 2004; Floeteet al, 2004, 2005, 2008) and natural ‘Castor’, found close to the reef. The Recife de Fora
history (Sazimaet al, 1998; Sazima and Sazima,Marine Park was created in December 1997. It is
2001; Feitozat al, 2002; Nunesgt al, 2007a, 2007b; located off the city of Porto Seguro, and coversa@a
Sampaioet al, 2007) are among the most prominenof 17.5 knf. Depths around these reefs varied between
fields, whereas other works have been produced dhand 18m. In the Marine Park, water transpareacy i
reef fish community ecology, including that of dora normally greater than that of the other reefs, Wiace
reefs, rocky reefs and tide pools (Ferreira et281Q1; closer to the coast and more affected by fluvial
Barreiros et al, 2004; Moura and Francini-Filho, discharges. All the sites, except for Recife deaFor
2005; Cunha et al., 2007; Floet&t al, 2007; Municipal Marine Park, are characterized by high
Mendonca-Netoet al, 2008; Chaves and Monteiro- abundance of crustose and filamentous algae. Other
Neto, 2009, Godinho and Lotufo, 2010). organisms such the sea urctiichinometra lucunter

In many tropical regions, reefs are welland the coral specieSiderastreaspp.,Millepora spp.,
developed and reef fish feature as the most impbrtaMussismilia spp. and Montastrea cavernosaare
source of income for traditional coastal commusitie frequently observed. As for the Recife de Fora Nari
This is also true of the Bahia coast (Sampaio anBark, corals cover the greater part of the redasar
Nunes, 2004), where these environments have be&or further details, all the reef sites studied are
coming under intense pressure due to oil spillincluded in sector 3 of the Brazilian Reefs Area
sewage discharge, eutrophication and sedimentatiatescribed by Castro and Pires (2001).
(Ledo and Kikuchi, 2005; Dutret al, 2005; Floeteet

al., 2006). Community Data
Bahia State presents the longest coastline in _ )
Brazil, extending for 1,188 km. It harbors the gesat Access was gained to the Reefs using local

and richest coral reef area of the Southwesterarkitt ~ fishing vessels. The study was carried out in Jgnua
(Ledo and Dominguez, 2000), but little is knowritef 2007, using SCUBA diving equipment. The stationary
reef fish composition and ecology. With the inchegs point counts method was adapted from Bohnsack and
use of the coastal zone comes the urgent need fBannerot (1986) as in Moura (2003), where a 2m-
precise information on coral reefs. Understandief r radius was used for small cryptobenthic fishes
fish community organization may provide valuable(Families Labrisomidae, Cirrithidae, Grammatidae,
insights for the management and conservation af thiChaenopsidae, Gobiidae and Blenniidae) and a 3m-
ecosystem (Chittaro, 2004). Despite their historicaladius was used for conspicuous species, comprising
and touristic importance, the reefs of Porto Segund  larger home range species and other site attacsied f
Santa Cruz de Cabrélia have remained virtuallguch as territorial pomacentrids. Sampling stations
unknown until recently (Castro and Segal, 2001) an#ere located on the reef tops. The study design
knowledge of their ichthyofauna is still sparseisTis  included 150 diurnal samples, 30 for each reef.
the first study of these coastal reefs, which dbssr Records were made first for mobile species and then
the reef fish communities of five shallow coralfeelm  for cryptobenthic fish. Species density was
South Bahia. These results were accomplished througécorded on PVC plates, each sampling taking around
the assessment of fish species” density and rishndéve minutes. An experienced observer (J.A.C.C.
and their association with environmental factorshsu Nunes) was responsible for making all the counts in
as habitat complexity and benthic cover. Additionaprder to minimize any possible effect related to
comments on fish trophic organization and distidout  individual performance. Specialized literature was

are made. used for fish identification (Carvalho-Filho, 1999;
Humman and DelLoach, 2003).

MATERIAL AND METHODS The species checklist is placed in order of

family phylogeny following Nelson (2006). Recent

Study Area changes in the classification of the Serranidaeewer

also modified as proposed by Craig and Hastings

The study area comprises five coastal reef&2007) and Smith and Craig (2007).
along the coast of Porto Seguro and Santa Cruz de
Cabralia municipalities, South Bahia, Brazil (Fig: 1)
1) AR-Araripe reef (16°10'S, 38°54'W); 2) IT-
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Fig. 1. Map indicating sites within the reefs sedli
Environmental Variables Luiz Jr. et al, 2008, where Br = Brazilian province

(sensuBriggs 1974), CE = Central Atlantic (Islands of
Rugosity (topographical complexity) was St. Helena and Ascension), CT = Circumtropical, SCa
measured using the link-chain method proposed by Southern Caribbean (Coast of Venezuela, Trinidad
Luckhurst and Luckhurst (1978) as a rugosity indexand Tobago and other islands of the lesser Anjjlles
for each site. Depth was also measured and benthigA = Amphi-Atlantic (occurring in both sides of the
cover obtained using replicates of a 25x25cm grightlantic Ocean), and WA = Western Atlantic
(100% cover). Functional groups were used fo(occurring in both the Northern and Southern West
benthic organisms (foliage algae, filamentous algaetlantic).
crustose algae, corals, octocorals, sponges,
echinoderms and zoantids). For each sample area two
measurements of these parameters were taken at
random.

Statistical Analysis

One-Way Analysis of Variance was used to
compare richness, density and physical parameters
(rugosity, depth and benthic cover) between study
sites. Data of conspicuous and cryptobenthic specie
Trophic organization was adapted fromwere treated separately for the purpose of thitysisa
Ferreira et al., 2004, but only 5 of their categerare due to the different radius sizes of the samplée T
used here: CAR = Carnivores (which eat a variety otudent-Newman-Keuls (SNK)post hoc multiple
invertebrates and/or fishes), INV = Invertebratecomparison test was used to separate significantly
feeders (feed primarily on benthic mobile and sessi different means. Data were log-transformed [log
invertebrates associated with the hard- or neaofty s (density + 1)] to satisfy ANOVA assumptions (Zar,
substrate), OMN = Omnivores (feed on a variety 01996). Tests were performed using STATISTICA 6.0
organisms, animal and vegetal), PLK = Planktivoregoftware (Statsoft, Inc.).
(feed primarily on macro- and micro-zooplanktondl an Cluster analysis was used to observe
HER =Herbivores (territorial and roving herbivorespatterns of similarity of fish density between stud
which include a rich mass of detritus, turf algael/ar  sites. Density data of all species was log-tramséat
macroalgae in their diet). and Bray-Curtis similarity was used for matrix
In the section Biogeographical range of theconstruction. Primer 5.0 software was used for this
species the following codes were adopted, followinginalysis.

Trophic Organization and Biogeographical Affinities
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Additionally, fish community and habitat was performed on CANOCGor Windows4.0 (ter
relationships were analyzed using CanonicaBraak and Verdonschot, 1995).
Correspondence Analysis (CCA) ordination. This

analysis is a powerful technique used to understand REsuLTs
how multiple species respond simultaneously to _ )
environmental factors, extracting significant gears In the present study 1 802 fishes belonging

from ecological matrices (Ter Braak, 1987). Specietp 23 families and 54 species were observed (Thble
present in less than 5% of the samples were exdluddhe most abundant species are represented in Bigure
and only significant variables were used. This gsial 1-2.

Table 1. Species composition, abundance, geogrpiaicge and trophic category of the reef fishesnded at Santa Cruz de
Cabralia and Porto Seguro. Teleost fishes are gethin accordance with Nelson (2006); genera aredisp are arranged in
alphabetical order. Geographical Range: AA=AmpHa#tic; Br = Brazilian Province; CT = Circumtropic&A = Eastern
Atlantic; SCa =South Caribbean; WA=Western AtlantiWA-CE=Western-Central-Eastern Atlantic. Trophiategory:
CAR=Carnivore; INV=Invertebrate Feeder; OMN=Omnigpor PIS=Piscivore; PLK=Planktivore; HER=Herbivore. *
Cryptobenthic species; # Species observed on Bivesot included in Stationary Visual Census.

Recife de

Trophic Biogeographic Araripe Itacipanem Alagados Naufragio Fora
Species Reef a Reef Reef Reef Marine

Category Distribution Park
Muraenidae
Gymnothorax funebriRanzani, 1839 CAR WA - # # - -
Gymnothorax moringéCuvier,
1829) CAR WA-CE 0.06+0.02 - - - 0.06+0.02
Ophichthidae
Myrichthys ocellatugLeSueur, 1825) INV WA # - # - #
Mugilidae
Mugil sp OMN ??7? - - - # -
Holocentridae
Holocentrus adscension{®sbeck, CAR AA
1765) - 0.13+0.02 - - 0.06+0.02
Myripristis jacobusCuvier, 1829 PLK AA - # - - -
Dactylopteridae
Dactylopterus volitang., 1758 INV AA - # - # #
Scor paenidae
Scorpaena plumiemloch, 1789 CAR WA-CE # # # - -
Serranidae

CAR WA 0.06+0.0

Serranus flaviventrigCuvier, 1829) # # 2 0.06+0.02  0.06+0.02
Epinephelidae
Cephalopholis fulvglL., 1758) CAR WA 0.06+0.02 - # # #
Myctoroperca bonadiPoey, 1860) CAR WA - - - - #

Grammatidae*
Gramma brasiliensiSazima, PLK BR
Gasparini and Moura, 1998 - 0.06+0.02 - - 0.06+0.02
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Table 1. Continuation.

Species Recife de
Trophic  Biogeographic Araripe ltacipanem  Alagados  Naufragio Fora
Marine
Category Distribution Reef a Reef Reef Reef Park
Carangidae
Carangoides bartholomaé¢Cuvier, CAR WA
1833) 0.06+0.01 - - - 0.13+0.03
CAR AA 0.53+0.1
Caranx crysogMitchill, 1815) # - 3 - 0.1340.03
Caranx latusAgassiz, 1831 CAR AA # - - - #
Caranx ruber(Bloch, 1793) CAR WA - - # - #
Lutjanidae
Lutjanus jocuBloch and Schneider,
1801) CAR WA 0.13+0.03 # # - #
Lutjanus synagrigLinnaeus, 1758) CAR WA - - - # -
Ocyurus chrysurugBloch, 1791) CAR WA - - - - 0.73+0.07
Haemulidae
Anisotremus moricandRanzani,
1842) INV BR # 0.33+0.08 # - -
Anisotremus surinamengiBloch,
1791) INV WA # 2.00+0.30 # 0.06+0.02 -
INV WA 0.40+0.0
Anisotremus virginicugl., 1758) 0.13+0.02 0.26+0.04 4 # 0.26+0.04
Haemulon aurolineatur@uvier, 1830 INV WA # # # # 1.86+0.18
Haemulon plumieri{Lacepede, 1801) INV WA # 0.60+0.14 # - -
Sciaenidae
Odontoscion dentefCuvier, 1830) CAR WA - 0.13+0.03 - - -
Pareques acuminatu8loch and CAR WA
Schneider, 1801) - - - 0.06+0.02  0.06+0.02
Mullidae
Mulloidichthys martinicugCuvier, INV AA
1829) - - # # -
Pseudupeneus maculat{Bloch, INV WA
1793) # - - 0.26+0.05 -
Chaetodontidae
INV WA 0.06+0.0
Chaetodon striatus., 1758 - # 2 0.06+0.02 0.13+0.02
Pomacanthidae
Holacanthus ciliaris(L., 1758) INV WA - 0.06+0.02 - - -
OMN WA 0.06+0.0
Pomacanthus arcuatus - - 2 # -
Pomacanthus par(Bloch, 1787) OMN WA 0.06+0.02 0.40+0.05 # # 0.13+0.03
Cirrhitidae*
Amblycirrhitus pinogMowbray, CAR AA 0.06+0.0
1927) 0.06+0.02 - 2 - -
Pomacentridae
OMN CT 3.06+0.2
Abudefduf saxatiligL., 1758) 3.40+0.14 2.60+0.14 3 4.20+0.36  0.20+0.03
Microspathodon chrysur€uvier, HER WA 0.33+0.0
1830) 0.13+0.03 0.06+0.02 5 0.40+0.04 0.86+0.06
HER BR 8.80+0.1
Stegastes fusc€uvier, 1830) 9.80+0.28 9.00+0.20 6 6.40+0.27 9.20+0.27
Stegastes cf. variabiliCastelnau, HER WA
1855) # - # 0.13+0.02 -
Labridae
INV WA 0.13+0.0
Bodianus rufugL., 1758) 0.60+0.05 # 4 0.06+0.02 -
Halichoeres brasiliensigBloch, INV BR 0.26+0.0
1791) 0.33+0.03 0.20+0.04 4 - -
Halichoeres penrosdfStarks, 1913) INV BR - - - # -
Halichoeres poey(Steindachner, INV WA 0.53+0.0
1867) 0.13+0.04 1.80+0.14 7 1.13+0.08 0.06+0.02
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Table 1. Continuation.

Species Trophic Biogeographic Araripe Itacipanem Alagados Naufragio  Recife de
Fora
Category Distribution Reef a Reef Reef Reef Marine
Park

Scaridae

Scarus trispinosu¥alenciennes, HER BR

1840 - - - # 0.13+0.02

Sparisoma amplurfRanzani, 1842) HER BR - - - - 0.06+0.02

Sparisoma axillar¢Steindachner, HER BR 0.60+0.0

1878) 3.26+0.48 0.46+0.07 5 0.60+0.05 0.20+0.03

Sparisoma frondosuif\gassiz 1831) HER BR+Sca 0.13+0.03 0.20+0.04 # - -

Sparisoma radiangvalenciennes, HER BR

1840) 0.06+0.02 - - - 0.06+0.02

Blenniidae*

Hypleurochilus pseudoaequipinnis HER WA

Bath, 1994 # - - - -

Ophioblennius trinitatisVliranda- HER BR 2.30+0.1

Ribeiro,1919 1.06+0.10 2.30+0.14 3 1.33+0.08  0.20+0.08

Parablennius marmoreu$oey, INV WA

1876) - # - - 0.06+0.01
HER CT 0.06+0.0

Scartella cristataL., 1758) 0.06+0.02 0.06+0.02 2 - -

L abrisomidae*

Labrisomus nuchipinniéQuoy and CAR AA 0.26+0.0

Gaimard, 1824) 0.53+0.05 0.53+0.05 3 0.26+0.03  0.13+0.02
INV BR 2.00+0.0

Malacoctenusp 0.60+0.06 1.06+0.05 2 1.46+0.08  0.66+0.05

Paraclinussp INV BR # - - - -

Starksia brasiliensi¢Gilbert, 1900) INV BR - - - - 0.06+0.02

Chaenopsidae*

Emblemariopsis signiferéGinsburg, INV WA

1942) - - - - 0.20+0.03

Gobiidae*

Coryphopterus glaucofraenu@ill,

1863 OMN WA # - # # 0.06+0.02

Elacatinus figaraSazima, Moura and

Rosa, 1997 INV BR - 0.06+0.02 - 0.06+0.02 0.06+0.02

Gnatholepis thompsodiordan, 1902 OMN AA - # - - #

Ephippidae

Chaetodipterus fabg{Broussonet,

1782) INV WA - # - # -

Acanthuridae

Acanthurus bahianu€astelnau, 1855 HER WA 2.20 £0.50 # - 0.30+0.05 0.13+0.02

Acanthurus chirurgu¢Bloch, 1787) HER AA 2.00+0.50 0.06+0.01 - 0.06+0.02  0.13+0.02

Acanthurus coeruleuBloch and 0.20+0.0

Schneider, 1801 HER WA 0.13+0.02 0.20+0.03 2 0.06+0.01  0.20+0.03

Sphyraenidae

Sphyraena barracudéedwards, CAR CT

1771) - - - - #

Scombridae

Scomberomorus brasiliens@ollette,

Russo and Zavala-Camin, 1978 CAR WA # - # - -

Scomberomorus regal{8loch, 1793) CAR WA - - - # #

Monacanthidae

Cantherhines macrocerysiollard, INV WA 0.13+0.0

1853) - # 2 # -
OMN AA 0.06+0.0

Cantherhines pullugRanzani, 1842) - - 2 0.06+0.02 -

Tetraodontidae

Sphoeroides greele@ilbert, 1900 INV WA # - # - #

Sphoeroides spenglgiBloch, 1785) INV WA - - # - #
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No significant differences were observed for Cluster analysis showed clearly that the
the cryptobenthic species richness between sité®ecife de Fora Marine Park formed one distinct group
(F=1.24; p=0.3), whereas the densities for thisugro and the other sites formed another (Fig. 4). Tésult
differed clearly (F=3.43; p=0.02; SNK: reflects the low density recorded for cryptobenthic
Al=IT>AR=NA>RF). Cryptobenthic fish were more species, due both to the reef structure of thes aitd
abundant on the Alagados and Itacipanema Reefs. Ttree methodology applied, as will be discussed &rrth
density and richness of conspicuous species wekowever, the richness was higher for this grou@jn=
homogeneous for all sites (F=1.2; p=0.15 and F51.9Alagados and Naufragiceefs were grouped together,
p=0.11, respectively).Stegastes fuscusAbudefduf mostly because of the lower density Sf fuscusthe
saxatilis Halichoeres poeyiand Sparisoma axillare most abundant on all the reefs, and the higheritikns
were among the five most abundant species (Fig. 3). of A. saxatilis.

NAUFRAGIO

ALAGADOS

ITACIPANEMA

ARARIPE

RECIFE DE FORA PARK

| | | | | | Fig. 4. Cluster Analysis indicating similarity paths
50 60 70 80 90 100 in fish abundance between sample sites. Bray-Curtis
Similarity was used.

Bray-Curtis Similarity

Table 2. Result of the analysis of variance caroet on the reef organisms and the physical vagalsbnsidered. SNK-
Student-Newman-Keuls test.

ANOVA Post-hoc SNK test

Reefs Results
Variables Recife de
(%) Araripe Itacipanema Alagados Naufragio Fora F p
Coral cover  10.84+0.30 5.83+0.27 5.95+0.28  1.2680.2 32.8+0.83 15.13 000 RF>AR>IT=AL>NA
Zl‘;':ege 4.57+0.42 17.0820.41 - 5.83+0.10  3.33:0.43 2.35 ns -
Urchins 0.42+0.09 1.67+0.07 3.93+0.08  2.09+0.03 0.67+0.09  1.08 ns -
Octocorals - 4.16+0.19 - 7.91+0.14 - 2.88 0.02 NA>IT
Sponges - 0.42+0.18 - 6.67+0.12 - 0.96 ns -
Zoantids - 24.99+0.78  40.15:0.81  10.41+0.19  0.41%1. 8.39  0.00 AL>IT>NASRF
Filamentous 25.43+0.31  16.66+0.33  14.95:0.38  16.67+0.37  47.098:0 527 000 RF>AR>IT=NA>AL
algae

Crustose 58.74+1.10 29.2+0.91 35.01+1.02 49.16+1.0 15.7221.1 8.03 0.00 AR>NA>AL>IT>RF
algae

Depth (m) 2.76x0.07 2.08+0.07 2.45%0.07 3.17+0.07 3.59+0.04 11.64 000 RF>NA>AR=AL>IT

Rugosity 1.56+0.04 1.48+0.04 1.51+0.04 1.43+0.03 2+0.02 16.0 0.00 RF>AR=AL>IT=NA
index




CHAVES ET AL.:REEF FISHES OF PORTO SEGURO AND SANTA CRUZ DE CABRA 4

The fish community showed a degree ofThe first axis was positively related to coral,
similarity for density and species richness betwakn filamentous algae and rugged habitats. This axis
the sites, but trophic composition showed somelearly represented RF marine park samples where
divergence (Fig.5). Herbivores are dominant in théoth roving and territorial herbivores, represented
Recife de Fora Marine Park (35.4%) and on theespectively by species such Asanthurusspp and
Araripe (41.1%) and Naufragio Reefs (40%), whereaMicrospathodon chrysurysoccur in higher densities.
Invertebrate feeders were dominant on the Alagadddaemulids and Lutjanids such a#nisotremus
Reef (33.5%). Both categories were balanced on tharginicus and Lutjanus chrysurusare also more
Itacipanema Reef, where they represented about 3686mmonly found. To a lesser degree AR sites were
of the species recorded. also correlated to these parameters. The higher

The Recife de Fora Marine Park and Araripesimilarity between these reefs would be unexpected,
Reef presented higher numbers for carnivore speciesnsidering the distance between them, but thegrcov
(n=8 and 6, respectively) whereas the others onliarger surface areas and thus offer more available
presented 3 species each. Omnivores presente@igreapace to a wider range of species (e.g., large home
species richness on the Araripe (n=6) and Alagadasnge species). Axis 2 was positively associateti wi
(n=4) Reefs. crustose algae and coral cover. Apparently, crastos

Some variables showed that the sites aralgae cover was similarly distributed among reefs.
heterogeneous (Table 2). Depth, rugosity, percentagoantids, which were negatively associated withsAxi
cover of corals, octocorals, filamentous algaenida 2 were more abundant on the IT, AL and NA reefs.
and crustose algae presented significant diffeienceAbudefduf saxatilisvas also more abundant on the
whereas echinoderms, sponges and foliage algae coVatter reefs.
were similar among sites. Fifty-five percent of the species occur

The CCA ordination diagram (Fig. 6) showsthroughout the Western Atlantic, 21% are endemic to
significant environmental variables represented byhe Brazilian coast, 16% are Amphi-Atlantic, 4% are
arrows, species by six-letter codes, and samples leyrcumtropical, 3% are found in the Western Atlanti
symbols. The first two axes were significant (p€0)0 and the mid-Atlantic islands, Ascension and Sta.
and accounted respectively for 47.4% and 30.2% dfielena, and 1% are found in the Brazilian Province
the variance between samples, species and variablasd the Caribbean.

Recife de Fora Araripe Itacipanema
CAR

CAR ..

CAR
14160% ||| Lk

OMN:. 0.36%
12

HER 7
: 0.25%
R 64.11% R

61.68% Y

Alagados Naufragio

Fig. 5. Trophic composition of reef fish within feelNV=Invertivores, CAR =
Carnivores, OMN=Omnivores, PLK=Planktivores, HERierbivores.
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Fig. 6. Canonical Correspondence Analysis (CCA)iration. Species are represented by six-letter
codes. AR=Araripe Reef; |IT=ltacipanema Reef, AL=gddos Reef; NA=Naufragio Reef; and RF=
Recife de Fora Marine Park. STEFUSStegastes fuscusBUSAX= Abudefduf saxatilisHALPOE=
Halichoeres poeyi SPAAXI= Sparisoma axillari ACABAH= Acanthurus bahianysACACHI=
Acanthurus chirurgusCARCRY= Carangoides crysQsHAEPLU= Haemulon plumieri HAEAUR=
Haemulon aurolineatumANISUR= Anisotremus surinamensi®ANIVIR= Anisotremus virginicys
MICCHR= Microspathodon chrysurysOCYCHR= Ocyurus chrysurusBODRUF=Bodianus rufus
POMPAR=Pomacanthus pafuMALSPN = Malacoctenusspn; OPHTRI=Ophioblennius trinitatis
HALBRA = Halichoeres brasiliensid ABNUC= Labrisomus nuchipinnis

Discussion in Bahia (Moura and Francini-Filho., 2005) and also
as compared with the rocky reefs of southeastern
Fish Community Brazil (Ferreira et al., 1998, 2001; Floeter et 2006;

Rangel et al., 2007). In these cases, such diffeenc

Porto Seguro and Santa Cruz de Cabralifnay be due to different sampling methodologies, the
reefs presented lower density and richness of dish@rea covered by the respective survey, and sampling
than those reported in other studies on the restésys  effort. Additionally, the combination of different
of northeastern Brazil, such as Risca do Zumbi, PBonditions in a transitional ecological area isareigd
(154 spp. — Feitoza, unpublished data), Tamané&é, as a major factor accounting for the high diversgity
(185 spp. — Ferreirat al, 2001), and especially the SE Brazilian reef systems (Floeter et al. 2001).
Abrolhos Complex, the southernmost reef formations
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Although shallow reefs are known to offer scale applied, seeing that most reef fish spedies a
refuge to a great diversity and abundance of samall widely distributed along the coast, which refletis
cryptobenthic species (Williams and Tyler, 2008g t high potential for dispersal among reef fishes trair
low density of the former group in the Recife ded-or ability to reach distant areas (Luiz-&t al, 2008).
Park was unexpected. This reef presented high valublevertheless, many species reported in the present
for the rugosity index and coral covering, whichstudy (e.g., Pomacanthus arcuatusAnisotremus
confer habitat complexity. The record of moricandi Microspathodon chrysury)s  are
Emblemariopsis signiferan the park, where a high characteristic of the Brazilian northeastern coastal
coverage of braincoraldiussismiliaspp.) is found, is reef, but as with many of the others found, thdyileik
worth noting - such a relationship has previousgm major contributions of components of the Brazilian
reported by Carvalho-Filho (1999). province.

Together with the presence of holes, habitat Trophic organization in the area studied is very
complexity provides more available refuge forsimilar to that of the SE rocky reefs (Ferre@tal,
cryptobenthic species. Ackerman and Bellwood (20003001), where invertebrate feeders, herbivores and
recorded 95 individuals of 36 cryptobenthic speaies omnivores are the most abundant and speciose groups
a 10 ni area of a specific location. This representedccording to Floeteret al, 2004, the density of
approximately 50% of the individuals and 40% of allherbivorous fishes (the dominant group relying on
reef fish species at this location (Depczynski andbw-quality food resources) in the Western Atlantic
Bellwood, 2003), which demonstrates once again théecreases from tropical to temperate latitudes. The
limitations of methods such as the use of nonsimilarity observed with southeastern rocky reefs f
destructive visual censuses, already known tberbivores is due to a high density of the teridor
underestimate the density of cryptobenthic fishedamselfishS. fuscusn the study conducted by Ferreira
(Smith-Vaniz et al., 2006). The methodology appliecet al. (2001). Moreover, Moura and Francini-Filho
and shallow depths assessed (-2 m) are al§@005) found that carnivores were the most abundant
reasonable explanations for the lower densities afroup, followed by omnivores, herbivores and
wandering species with large home rangesplanktivore fishes in Southern Bahia. In the latter
Nevertheless, we assessed the more common asiidy, the trophic category for carnivores included
frequent species. Species commonly found at greatmwvertebrate feeders, thus contributing to the
depths were excluded from the study, thus leading differences observed in this study.
an underestimation of the potential diversity expéc
for these reefs. Marine Protected Areas and Conservation Remarks

Habitat Heterogeneity Floeteret al. (2006) and Francini-Filho and
Moura (2008b) show the effects of no-take areas on

the abundance and size of reef fish as compardd wit

The resuits presented by this study show thﬁmse of the fishing areas on Brazilian reefs. Top

influence of habitat complexity mainly as regards redators and roving herbivores clearl resented
cryptobenthic species. The structure of reefs had o 9 y P

” . . higher abundances and sizes in areas closed to
positive influence for richness, but as has bee]p .
) . h : isheries.
discussed above, underestimated their density.r&eve . .
; . S e According to our data, the Recife de Fora
studies have examined the effects of biotic andtabi .
) ; . Marine Park, compared to other protected reefs,
parameters on fish community structure over extensi
. presented a low abundance of top predators such as
areas (Luckhurst and Luckhurst, 1978; Chabanet, epinephelids and lutianids and Roving Herbivores
1997; Ornellas and Coutinho, 1998; Arbuto-Oropez pinep Y ' 9 '

and Balart, 2001; Ferreirat al, 2001). Such studies ‘?amilies of high economic value. Thus, indicatirtg i
S . . I ; . conservation status had little or no effect as ndgthe
regarding the Brazilian coast are increasing (Fexrei ion it afford | ina herbi g
et al, 2001; Francini-Filho, 2005; Floetet al, 2007; prote_ctlon it affords to arge roving herbivoresaan
! ’ y ' ! ' carnivores. Although a Marine Protected Area caa be

Chaves and Monteiro-Neto, 2009, Medeires al, powerful tool for the replenishment of fish stocks
2010) and the great variability found suggests that (Francini-Filho, 2005; Francini-Filho and Moura,

factors potentially influencing reef fish compositi 5q-) it "is” still difficult to estimate when fish

are highly site-dependent and variable. populations will attain a healthy status or whether
effective management actions are being taken.
Fisheries management using small-scale marine
protected areas has shown positive results (e.g.
The reefs presented some physicaMcClanahanet al, 1997; Ferreira and Maida, 2001).
heterogeneity, but their fish composition and regs1 However, only some species respond positively to
were very similar. This was expected in view of theprotection (Micheliet al, 2005; Dulvyet al, 2004a).

Trophic Organization and Biogeographical Affinities
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A general abundance increase of non-target specigARREIROS, J. P.; BERTONCINI, A; Machado, L;
particularly in small-sized classes, could be afirect Hostim-Silva, M.; SANTOS, R. S. Diversity and
effect of local top predator extinction, as hasrbee seasonal changes in the ichthyofauna of rocky fidals

- from Praia Vermelha and Sdo Roque, Santa Catarina.
documented for several regions (Dulvy et al., 2004b Braz. Arch. Biol. Tech., v. 47, n. 2, p. 291-29902.

Ashworth and Ormond, 2005). o BONSACK, J. A.; BANNEROT, S. P. A stationary visual
~ Threatened species such Eacatinus figaro technique for quantitatively assessing community
Anisotremus moricandiand Gramma brasiliensis structure of coral reef fishes. NOAA Technical Repo

(MMA, 2004) reinforce the need for conservation on  NMFS, v. 41, p. 1-11, 1986.

the reefs studied. Some efforts suggest th&@ARVALHO-FILHO, A. Peixes, Costa Brasileira. S&o
commercial fisheries and the ornamental fish tiaake Paulo: Melro, 3rd ed., 1999. 320 p.

effects on the diversity and abundance of specie§ASTRO, C. B.; PIRES, D. O. Brazilian coral reeféiat we

- Y . ) already know and what is still missing. Bull. M&ci.,v.
leading to significant changes in the local fish 69, n. 2, p. 357-371, 2001.

community structure (Costet al, 2003; Gasparinet  ~yaBANET P RALAMBONDRAINY. H.: AMANIEU
al., 2005; Ferreirat al, 2006). Nonetheless, past data” v FAURE, G.; GALZIN, R. Relationships between

would be needed to draw a more precise scenar®. Th  coral reef substrata and fish. Coral Reefs, v.p1693-
lack of effective enforcement observed by Prates 102, 1997.

(2003) and the increasing fishing pressure inside t CHAVES, L. C. T.; MONTEIRO-NETO, C. Comparative
Park are indicative of the great need of protection analysis of rocky reef fish community structureoastal

the area, that might be considered at this poititie islands of south-eastern Brazil. Mar. Biol. Assoc. U.
D " K., v. 89, n. 3, p. 609-619, 2009.
asa mer(_arhpape:_ p;ark ) t . tudv of th CHITTARO, P. M. Fish-habitat associations acrosstiple
IS arucle presents a pioneer study of the spatial scales. Coral Reefs,23, p. 235-244, 2004.

composition and community structure of reef fisles cosTA, P. A. S.: BRAGA, A. C.: ROCHA, L. O. F. Reef
the Santa Cruz de Cabrélnd Porto Seguro reefs. fisheries in Porto Seguro, eastern Brazilian cofist.

Baseline data are essential for biodiversity evalnat Res., v. 60, p. 577-583, 2003.

improving our ability to predict the outcomes of CUNHA, F. E. A; MONTEIRO-NETO, C.;
alternative management strategies for reef fismes a ~ NOTTINGHAM, M. C. Temporal and spatial variations
their habitats. Given the high endemism level (36),5 in tidepool fish assemblages of the northeast coést

- : Brazil. Biota Neotropica, v. 7, n. 1, p. 111-11802.
according to Floeteet al (2008), and a coastline DULVY. N. K.. FRECKLETON, R. P.: POLUNIN, N. V. C.

extending for approxima_tely 8,000 km, a_Iarge-scaIe Coral reef cascades and the indirect effects oflgioe
management plan covering the whole Marine reserves emoval by exploitation. Ecol. Lett., v. 7, p. 448,
network would be an alternative for the conservatio  2004.
of Brazilian reef systems. DUTRA, G, F.; ALLEN G, R.; WERNER T.; MCKENNA S.
A. Eds. A rapid marine biodiversity assessmenthef t
Abrolhos Bank, Bahia, Brazil. RAP Bul. Biol Assem.,
38. Washington, DC: Conservation International, 200
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