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ABSTRACT

The aims of this study were to characterize therafaona associated with the articulated calcareous
algae occurring on a hydrodynamic gradient off \#itéria metropolitan area, Espirito Santo State,
Brazil, and to describe its temporal distributiéhysicochemical variables were measureditu,

and samples of sediment, water and phytal werentithen three sites along the coast in August and
November 2005 (winter and spring, respectively) anffebruary and May 2006 (summer and fall,
respectively). Twenty random samples were takem ftbe rocky surface in the lower midlittoral
zone at each site, each season. Six species cifilatéid algae harboring 9,651 animal specimens
distributed among 189 taxa were collected. The danti taxonomic groups were Mollusca,
Polychaeta and Crustacea. The main patterns relvbglstatistical analysis related to differences in
the abundance and richness at the sample sitesyelisas to the correlation between the
physicochemical variables and community distancerioes, indicating the importance of the
physicochemical variables in the differentiationtlé communities. Results also indicated that the
variable which most influenced the physicochemi@ld community properties was the
hydrodynamic character of the sites: a high leehydrodynamism resulting in the calcareous
algae’s sheltering a lower abundance and divessiyimal species than a lower level one

REesuwmo

Os objetivos deste estudo foram caracterizar a afegra associada as algas calcérias articuladas
num gradiente de hidrodinamismo no litoral da regidetropolitana de Vitoria, Espirito Santo,
Brasil, e descrever a distribuicdo temporal. Vaisvfisicoquimicas foram medidas sity, e
amostras do sedimento, 4gua e fital foram feitastrém pontos amostrais do litoral em agosto e
novembro de 2005 (inverno e primavera, respectivde)ee fevereiro e maio de 2006 (verdo e
outono, respectivamente). Em cada ponto, e pogd&si@o ano, foram obtidas 20 amostras aleatérias
da superficie do costdo rochoso na regido do nitdallinferior. Seis espécies de algas calcarias
articuladas foram coletadas e abrigaram 9.651 espécanimais distribuidos em 189 taxons. Os
grupos taxondmicos dominantes foram Mollusca, Palgta e Crustacea. Os principais padrdes
revelados pelas andlises estatisticas foram difasema abundancia e riqueza entre os pontos
amostrais e correlagéo entre as variaveis fisicogas e a comunidade, indicando que os parametros
fisicoguimicos foram importantes para a caracteéimadestas. Os resultados indicaram ainda que a
variavel que mais influenciou as propriedades dgigmicas e da comunidade foi o grau de
hidrodinamismo: locais com hidrodinamismo elevagonptem que algas calcarias abriguem uma
menor abundancia e diversidade de espécies animajse locais com hidrodinamismo elevado.

Descriptors: Rocky shore, Phytal, Calcareous algaspciated fauna, Hydrodynamism, Organic
matter.

Descritores: Costdo rochoso, Fital, Alga calcafauna associada, Hidrodinamismo, Matéria
organica.
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INTRODUCTION characterize the macrofauna associated with the
articulated calcareous algae living on a hydrodyinam
Coastal benthic habitats belong to the mosyradient on the coast of the State of Espirito Gantl
productive marine ecosystems. In intertidal arbasy {0 describe its temporal distribution.
substrates are known to be important as they peovid

shelter for many species that are of ecological and MATERIAL AND METHODS

economic value. These areas present abundant

macroalgal biomass because of the great amount of Study Area

nutrients received from the terrestrial system

(KELAHER; CASTILHA, 2005). The metropolitan region of Vitéria, State of

Macroalgae, including the calcareous algaeEspirito Santo, Brazil, is situated in an area where
have a structural complexity that favors the segtipf ~ crystalline formation outcrops at the coast resglin
many organisms and, moreover, they serve as & irregular coastline w_|th sites _elther exposedrto
substrate for vagile organisms, providing foodugef ~Protected from the direct action of the waves
against predators and protection from wave$SUGUIO et al., 1985). This region has undergone
(BARRETO, 1999; HULL, 1999). Thus, these a|gaé:on3|derable anthropological interference in recent
form an essential link in the coastal food chaindecades, including the construction of harbors and
sheltering many organisms that depend on phytal &teel complex, and, consequently, it receives a
some stage of their life cycle (FERREIRA; MAIDA, considerable discharge of domestic and industrial
2001). effluents. This interference has caused changésibot

Calcareous algae accumulate sedimerfhe lie of the coastline and in the physicochemical
among their thallii, providing new microenvironment conditions of both water and sediment (NASSAR;
that influence the composition of phytal and thus/ALENTIN, 2006; STERZA; FERNANDES, 2006).
favoring the association with other algal and amima Three collection sites with different
communities (MASUNARI, 1982; 1983). In the casehydrodynamic characteristics were established withi
of sudden changes, whether climatic or of seasonfle metropolitan region of Vitéria, two of them
characteristics. the macrofauna associated witsethelocated in the municipality of Vitéria itself andhet
algae, of which Crustacea and Mollusca are the maRfher in the municipality of Serra: the Ilha do dea
representatives also undergoes changes in i@ island under !egal protection fo.r recreational
composition (LEITE et al., 2007). Besides thePurposes; Camburi, an area also widely used for
hydrodynamic characteristics, this ecosystem is alg'€creation, with some changes in its original beach
influenced by biotic and abiotic variables, theProfile due to a variety of constructions; and
oscillations in water temperature, salinity, andteva Carapebus, a legally protected area but not used for
quality being particularly relevant (TAMEGA; recreation (Fig. 1). ]

FIGUEIREDO, 2005). Furthermore, significant According to SZECHY and PAULA (2000),
changes have occurred in those coastal commuiritiesProtected places are those within bays where
the proximity of urban centers because of the rapif€ographical or man-made accidents create a bewrier
degradation caused by man, especially in thosengavi Winds or strong currents. On the other hand, expose
an important role in the food chain (TEIXEIRA et al. Places are those outside bays, on which the waves
1987: UNDERWOOD: PETERSON, 1988; beat. In an intermediary situation, there is motgera
OIGMAN-PSZCZOL et al., 2004). hydrodynamism. Based on these authors, it may be

Although many studies have described thdnferred that the first two sites of the presentdgt
macrofauna associated with algae in Brazil (e.g(llha do Frade and Camburi) have lower level

MASUNARI, 1983: DUBIASKI-SILVA;  hydrodynamism than the third site (Carapebus).
MASUNARI, 1995), studies describing the fauna ]
associated with articulated Corallinaceae are rare, Sampling Procedures

especially as regards the State of Espirito Sdmtere . .
are only a few studies that have sought to ascetttai The samples for this study were collected in
relevance of physicochemical and biological factars August and November 2005 (winter and spring,
the composition of these communities because of tH&SPectively) and in February and May 2006 (summer
complexity of ecological interactions in the phytai@nd fall, respectively), during low tide along tsants
communities (e.g., POCKLINGTON; WELLS, 1992: parallel to the goast[lne in the lower midlittomdne.
MENGE, 2000: OIGMAN-PSZCZOL et al., 2004; At each sampling site, a rocky area of about 60 m
KELAHER; CASTILHA, 2005). As a result, there is a (intertidal zonex coastline) was selected, within which
lack of the information necessary for structurati an 20 Sampling quadrats (10 x 10 cm) were launched at

functional analyses of the phytal communities inf@nhdom, in accordance with SABINO and VILLACA
Brazil. The aims of this present study are td1999). Ten of these quadrats were sampled inittste f
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fortnight of each sampling month and the remainin@.5 mm), fine sand (0.06—-0.25 mm) and silt-clay (
10 in the second fortnight. This procedure was t&tbp 0.06 mm).
in order to reduce the effect of any sudden chaimges The rocky surface’s degree of exposure to
the weather (e.g., excessive rainfall). waves (hydrodynamism) was defined in terms of the
The temperature, dissolved oxygen, salinitysurface’s position in relation to the coastline ahthe
and pH of sea water were measuriedsitu. The presence of geographical (e.g., islands) or maremad
organic particulate matter in the water was deteeahi accidents (e.g., piers and harbors). However, deror
by filtering 200 ml of sea water through a glas®fi to confirm this classification of the hydrodynamisiin
filter, and the filtrate was weighed before andemft the sites under study, plaster structures weigiihg,
burning in a muffle furnace at 480 for 2 h. The connected to PVC tubes and attached to a 15 kg
organic matter in the sediment was determined bgement block, were used. Three of these structures
burning 5 g of sediment with sulfuric acid to reraov were submerged at each sample site concomitantly fo
bioclast, dried at 10€, and the processed sediment24 h. The hydrodynamic level at each site was
was weighed before and after burning in the muffleletermined from the difference between the inéiad
furnace at 55TC for 4 h. The percentage of organicfinal weights of the plaster structures (see GUERRA-
matter was calculated from the difference betwden t GARCIA; GARCIA-GOMEZ, 2001).
weights of the processed sediment before and after Samples of phytal were taken from the rocky
combustion (see WETZEL; LIKENS, 1991). surface. The whole area of calcareous algae wittgn
The sediment on the hard substrate waguadrat was scraped with a metallic spatula and the
collected manually and analyzed to characterize itsamples were placed in individual containers. The
granulometric percentage composition, determined bghytal samples were washed in the laboratory, hed t
drying 50 g of sediment at 76C and passing it associated macrofauna that was retained on a 0.5 mm
through granulometric sieves. Based on their stee, t Sieve mesh was sorted, identified and preserved in
particles were classified into gravel> (2 mm 70% alcohol. The biovolume of the algae was also

diameter), sand (0.5-2 mm), medium sand (0.250uantified.
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Fig. 1. Map of metropolitan region of Vitéria, Esp Santo, Brazil, indicating the location of ttteee sampling
sites (quadrats).
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Data Analysis weights (62.2%) and Carapebus the highest difference
For each quadrat, the abundance, taxé76'3%) (Table 1).
richness, Shannon-Wiener's diversity and Pielou’s Macroalgae

evenness indices were calculated. The bifactorial
analysis of variance (two-way ANOVA) together

fifferences in these ecological indices of theadht | ATIPNIOa beauvoisi 3. - Lamouroux, Amphiroa
9 fragilissima(Linnaeus) J.V. LamourouwArthrocardia

communities, between sampling sites and seasons. - .
. - . abellate (Linnaeus) J.V. Lamouroux,Corallina
Normality of data and variance homogeneity were "~ " - .
- . . panizzoi Schnetter and U. Richtedania adhaerens
verified using the Kolmogorov-Smirnov test and -
Levene’s test, respectively. When necessary, data w J.V. Lamouroux andjania crassal.V. Lamouroux
: resp Y Y, da see WYNNE, 2005). On Ilha do Frade and Camburi,
transformed by the Box-Cox method to avoid th ; .
T . . he most abundant species wasbeauvoisiifollowed
violation of assumptions of normality and

homoscedasticity (see ZAR, 1999). by A. fragilissimaand A. flabellate forming a low

LT AT . . arpet of entangled thallii in a well-defined cadst
The dissimilarity between sampling sites an .

. . : elt. At Carapebus, the most abundant speciesGvas
seasons was calculated using Euclidean distance

. . &Emizzoi followed by J. adhaerensand J. crassa
algal biovolume, water temperature, dissolved oryge forming a tall carpet of voluminous erect thallus
salinity, pH, organic matter in water and sedimang ’
sediment granulometry. Cluster analysis was based on Macrofauna
the unweighted pair-group method using arithmetic A ; ;

- . total of 9,651 animal specimens
averages (UPGMA) algorithm. The communities aly; b

X . - tributed among189 taxa were collected from the
each sampling site and in each season were grou (i

by cl lvsis based d th ee sampling sites. The dominant taxonomic groups
y .c'uster analysis based on UPGMA and t Svere Mollusca (3,299 specimens, 60 taxa), followed
Morisita-Horn dissimilarity index. The Mantel test Polychaeta (1,226 specimens, 57 taxa) and
was used to check the correlation between the tw ' '

: . . ustacea (4,575 specimens, 63 taxa). Porifera,
distance matrices (parameters and communities), an drozoa, Nemertinea, Nematoda, Sipuncula
Monte Carlo simulation with 1000 ' ' ' '

. d he signifi rz;lwr;(éor? Pycnogonida and Echinodermata (551 specimens, 9
permutations was used to assess the significanit@ol (., ) \vere also present in the samples. As regheds

Mantel test (see KREBS, 1989). Data transformatior}\,/louusca’ Bostrycapulus aculeatu¢Gmelin, 1791),

statistical - analysis, and ecological indices WETIE | lithidium affine (Adams, 1850),Fissurella rosea
calculated using the statistical package R versidr)2 (Gmelin, 1971) and Crassostrea rhizophorae

(http://www.R-project.org). (Guilding, 1828) were the most abundant species. As

A total of six species of articulated
calcareous algae were recorded from phytal samples:

RESULTS for PolychaetaTyposyllissp., Nothria sp.,Cabira sp.
o _ and Langerhansiasp. were the most abundant taxa.
Abiotic Variables Among the Crustaceadyale media(Dana, 1853),

Monthly average rainfall in the year of Elasmopus brasiliensigDana, 1853),Hyale nigra
sampling was 270 mm. The least and most rainfHaswell, 1879,) andAruga holmesiBarnard, 1955
seasons were the winter (193 mm/month) and there the most abundant species. Of other less

summer (385 mm/month), respective|yrepresentative groups, the Echinodermfatgphipholis
(Meteorological Station of Vitéria Airport, Vitéria SquamatgChiaje, 1828) was the most abundant.
Espirito Santo, Brazil). llha do Frade presented the highest

Water temperature oscillated from 22 toabundance and species richness (4,792 specimehs, 15
29°C, dissolved oxygen from 5.0 to 10.6 my.L taxa), where Mollusca dominated (2,335 specimens,
salinity from 32 to 37, pH from 7.7 to 8.9, organic44 taxa). On the other hand, at Camburi, the second
matter in the water from 1.4 to 13.0 mg,lorganic Most abundant site (3,304 specimens, 132 taxa),
matter in the sediment from 0.1 to 1.5 myand algal Crustacea dominated (2,034 specimens, 51 taxa). At
biovolume from 0.1 to 0.5 L (Fig. 2), considerinkj a Carapebas, where the lowest abundance and species
the sampling sites and seasons. The granulometfi€hness were recorded (1,555 specimens, 95 taxa),
composition of sediment resulted in sand for llla d Crustacea dominated (927 specimens, 35 taxa). The
Frade, silt-clay for Camburi and gravel for Carapebudlha do Frade presented the highest exclusive
The experiment to estimate the hydrodynamic letel d>0lychaeta (17 taxa) and Mollusca richness (10)taxa
the sampling sites confirmed the characterizatiofr@mburi also presented 10 exclusive Mollusca taxa
established by SZECHY and PAULA (2000). llha doand the highest richness for exclusive Crust_acea 9
Frade presented the lowest difference betweeralinititaxa) as well. Carapebus presented only four ex@us
and final weights of the plaster structure (40.2%)taxa between Crustacea and Mollusca.

Camburi presented an intermediate difference between
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Table 1. Characteristics of sampling sites studiedthe  while in the fall the highest abundance of Poly¢hae
metropolitan region of Vitoria, Espirito Santo, Bita (450 specimens) and total abundance (3,133
specimens) was obtained.

Sampling sites

. llha do ’

Characteristic Erade Camburi Carapebus Community Parameters
Hydrodynamism Low Medium High
Range of intertidal . 6 ; Abundance oscillated from 0 to 151,
zone m m m richness from 0 to 29, diversity from 0 to 2.87 and
Domestic sewage* High High Low evenness from 0 to 1, for each quadrat (Figs 34and
Type of substrate Granitic Lateritic Lateritic The n,]am patterns shown by tW.O-\.Nay ANOVA am.:l

o Tukey’'s HSD test were the statistical differencas i
Particle size of . .
sediment on the rocky ~ Sand Silt-clay Gravel abundance and richness between the three sarmgse sit
beach surface (Table 2). Cluster analysis of physicochemical and

* The amount of domestic sewage received by eaxipbag site was algal biqvolume rendered the formation of two gmUp.
characterized according to its proximity to urbamters and to the Camburi and Ilha do Frade/Carapebus. Community
discharge of rivers that pass through these urbatecs cluster evidenced three groups, Ilha do Frade,
] ) ) Camburi, and Carapebus (Fig. 5). The Mantel test
In the winter, the highest richness wasshowed a significant positive correlation betwelea t
recorded for total species (140 taxa), Mollusca (39wo distance matrices € 0.34;p < 0.01).
taxa), Crustacea (56 taxa) and other groups (6 ,taxa)
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Fig. 3. Mean * 95% confidence interval of the egadal indices at each sampling site by season. WIN,
Winter; SPR, Spring; SUM, Summer; AUT, Autumn.
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Fig. 4. Mean + 95% confidence interval of abundaotenain groups sampled at each sampling site by
season. WIN, Winter; SPR, Spring; SUM, Summer; Adiitumn.

Table 2. Results of two-way ANOVA and supplementdagkey HSD test

applied to the sampling sites, seasons, and th&raiction. The asterisk (*)
indicates significant resultp(< 0.01). IFR, llha do Frade; CAM, Camburi;
CAR, Carapebus; WIN, Winter; SPR, Spring; SUM, StemmAUT, Autumn.

Two-Way Anova

Abundance

Sampling sites

Season

Sampling sites x Season
Richness

Sampling sites

Season

Sampling sites x Season
Diversity

Sampling sites

Season

Sampling sites x Season
Evenness

Sampling sites

Season

Sampling sites x Season

F d.f. Tukey HSD
*128.8 2 (IFR) (CAM) # (CAR)
*44.5 3 (WIN = AUT¥ (SPR)# (SUM)
*11.0 6 -
*245.8 2 (IFR) (CAM) # (CAR)
*59.7 3 (WIN = AU (SPR)# (SUM)
*8.0 6 -
*102.0 2 (IFR = CAM) (CAR)
*23.3 3 (WIN = AUT} (SPR = SUM)
2.5 6 -
*12.3 2 (IFR = CAR)(CAM)
0,8 3 -
2,8 6 -
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Fig. 5. Dendograms of dissimilarity of (a) physibemical and biological, and (b) community
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Discussion The differences in the composition of
calcareous algae between sampling sites are probabl

The physicochemical properties of watercaused by the high amoupt of organic matter (both i
strongly influence coastal communities in differentth® water and in the sediment) at llha do Frade and

marine systems (JACOBUCCI et al., 2006). In thi<c@mburi, favoring Amphiroa the second most
study, the sites sampled showed no great diffegeince abundant alga at these sites. This observation
water temperature and dissolved oxygen. However, &9roborates  the  results  of TAOUIL and
was to be expected, the salinity was higher inopen Y ONESHIGUE-VALENTIN (2002). High
sea off Carapebus than at the two other sites ldcat§oncentrations of organic matter can affect the
within the bay. Conversely, the amount of organi®nysiology of calcareous algae, causing changésein
matter contained in the water was higher inside th€ngth and arrangement of the thallii (HORTA et al.,
bay due to the influence of domestic sewage. Thé008). Tangles cause the retention of sediment gmon
highest organic matter level present in the sedimeihallii, creating suitable microhabitats for theurfia
retained below the algal mat of Camburi may bdMASUNARI, 198,2,; 1983). .
explained by its fine granulometry (silt-clay). The The ability of the alga Amphiroa to
algal biovolume was directly related to theaccu__mulate sediment |s_related to its finely bradch
hydrodynamic level. According to NEGREIROS.- thalli and the short distances that separate them
FRANSOZO et al. (1991), the large variation in thdMASUNARI, 1982, 1983). Consequently, the
physicochemical parameters of the water is usuallpultiple substrate surfaces favor the deposition of
found in sites adjacent to rivers, which can infice  Sediment and organic matter which, in turn, seasa
the abundance and richness of the phytal organisms. food source capable of supporting an abundant and
A pronounced variation in the abiotic diverse epifauna (MASU.NARI, 1982; 1983; PAULA;
variables was recorded between the seasons oetre yESTON,  1989).  Besides, differences in the
and this might be associated with the rainfall megi _ CONCentrations of organic matter in water, sediment

and the highly oscillating water temperature. and consequently among calcareous algae thallii,
The high diversity (four genus, six species)aSSOCiated with suitable physicochemical conditions

of articulated calcareous algae recorded in thegoe N Promote the enrichment of the nutrients in the
study (a total of five genus are known for the Biaai ther column, increasing both the prollferatlon of
coast, according to ARANTES et al., 1995) ha§Piphytes and the number of their consumers
contributed to the development of a heterogeneou@CHA!:FELKE’_ 1999; TANAKA; LEITE, 2903)'

habitat in the intertidal region (FIGUEIREDO et al.,According to Kierfve et al. (1997), domestic and
2004), confirming the importance of these algae ifidustrial sewage are the main source of organic
sheltering numerous vagile fauna in intertidal area ~ Matter in the coast zones. The higher content of
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organic matter in water and sediment due to domesti The  temporal variations in the
and industrial sewage observed on the llha do Fraghysicochemical variables of the water, associated
and at Camburi contributed, therefore, to the highewith rainfall, can also lead to variations in algal
abundance, total richness and diversity found esegh biovolume, abundance, richness and diversity (BRITO
sites. This evidence is supported by the higlet al., 2005; CHOLLETT; BONE, 2007). The sudden
abundance of Molluscg&. rhizophorae F. roseaand increase in rainfall, as occurred in the springjsea

B. aculeatus Polychaeta\othria sp. andLangerhans an increase in freshwater input at the samplingssit
sp., Crustace&aprella sp., Aruga holmesj Isopoda decreasing the salinity and concentration of omgani
and Tanaidacea, and Echinodermadaphipholis matter in the water. The effects of this can besoled
squamata— these taxa being closely related to richn algal biovolume and fauna, especially of the
organic matter in sediment, as they are detritivame Crustacea, which is the group most sensitive to eudd
filter-feeders (MASUNARI, 1982). Similar results changes in physicochemical variables, as has been
have already been found with Polychaeta (seeoncluded by studies on rocky shores in the
GALLMETZER et al., 2005; GIANGRANDE et al., Mediterranean Sea (see BRITO et al., 2005), Africa,
2005) and Crustacea (see KELAHER; CASTILHA,England, New Zealand (see MENGE, 2000), and
2005). The growth of epiphytes on calcareous algaéenezuela (see CHOLLETT; BONE, 2007).

also seems to have favored the settlement of aeni The dominance of Crustacea and Mollusca
with different feeding habits, such as the Crustatea on articulated calcareous algae has also beenwaoser
media H. nigra and E. brasiliensis Studies in the by Masunari (1982, 1983). The species richnessdoun
State of Sao Paulo, Brazil, have concluded thain this present study was slightly higher than that
despite the potential harm of epiphytes to sulestrafound by Masunari (1982), and by Kelaher and
algae, they lead to an increase in the abundance @éstilha (2005) who studied the fauna of calcareous
Amphipoda and in the species richness of othalgae, but it was much higher than that found by
invertebrates in that region (see JACOBUCCI et alJacobucci et al. (2006) oSargassumspp. These

2006; LEITE et al., 2007). studies have shown the highly suitable shelter
The llha do Frade presented the lowesenhanced by Rhodophyta for invertebrate fauna as

hydrodynamic, Camburi an intermediary compared to that provided by other groups of algae.

hydrodynamic and  Carapebus the highest The presence of the exotic mollusc

hydrodynamic levels. The highest algal biovolumdsognomon bicolor(Adams, 1845) on the llha do
found at Carapebus may be associated with highrade and at Camburi deserves special attention. Its
hydrodynamism and a low concentration of organiéntroduction into Brazilian waters has been attréout
matter both in water and sediment. An area of higto ballast water (FERREIRA et al., 2009) and,
hydrodynamism leads to a greater mixing in the wateunfortunately, the species has been expanding its
column, creating a more physicochemicallygeographical distribution in Brazil since the mid-
homogeneous liquid, and favoring the development df990s, invading spaces originally colonized by
more complex interlaced thalli in articulated commercially exploited species such a€f.
calcareous algae (STENECK; DETHIER, 1994rhizophorae and Perna perna (Linnaeus, 1758)
FIGUEIREDO et al., 2004). (JACOBUCCI et al., 2006).

Besides the organic matter content, the The phytals studied at the three sampling
hydrodynamic level of the sampling sites contrilsutesites of this study can be characterized as folldts
to the development of communities with differentllha do Frade, a site protected from the diredbaobf
parameters. Algae in habitats with more intensaaves, with a large amount of organic matter in the
hydrodynamism retain less sediment between theater, Corallinaceae with more entangled thallii
thallii, which can reduce abundance and specigerming a low carpet, the associated fauna beirth®f
richness (MASUNARI, 1982) as a result of thehighest abundance, species richness and dive(2ijty;
consequent interference in the settlement of th€amburi, a moderately protected site with
organisms, in coastal environments (DUBIASKI-intermediate hydrodynamism, a large amount of
SILVA; MASUNARI, 1995). Several research organic matter in the sediment, Corallinaceae with
projects have been undertaken to study the rekdtipn entangled thallii forming a low carpet, the asstada
between hydrodynamism and the phytal communitfauna presenting median values of abundance, specie
and have demonstrated that this is an essenti@rfacrichness and diversity and (3) Carapebus, the most
in the structuring of communities on macroalgag.(e. exposed site with intense hydrodynamism, low
JACOBI, 1987; OIGMAN-PSZCZOL et al.,, 2004; quantities of organic matter in both water and
PAGLIOSA, 2006). The results of this study indicatesediment, Corallinaceae forming a tall carpet of
that organic matter content and hydrodynamism areoluminous erect thallii, the associated fauna mgvi
essential for species abundance and richness, thihe lowest values of abundance, species richness,
corroborating the conclusions of previous studies.  diversity and evenness.
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These results bring out the great specieBERREIRA, C. E. L.; JUNQUEIRA, A. O. R;; VILLAC, M.
richness and diversity present in the phytal bamiks C,; LOPES, R. M. Marine B_ioinvasions in the Breaili
the Espirito Santo coast, reinforcing the needttier Eg;itéybrlﬁfpai‘g"gg dor’\‘/la*:fé‘;%er‘]’tf oEvl?lgtns,inzi/iZZtr?chi‘s
?_pp;]rloprlate rlnanagemen;[ andthcct)ns?rvatlon (;]f this Species. In: RILOV, G. CROOKS, J. A. (eds).
highly complex — ecosystem at plays such an Biological Invasions in Marine Ecosystems Berlin:
important role in the food chain. Future studies  gpringer-verlag, 2009, p. 459-477.
focusing on the main factors that cause changésein FIGUEIREDO, M. A. O.: BARRETO, M. B. B.: REIS, R. P
structure of intertidal communities and in the spec Caracterizagdo das macroalgas nas comunidades
that act as bioindicators of environmental streds w marinhas da Area de Protecdo Ambiental de Cairugd,

contribute to the better understanding of coastal Parati, RJ: Subsidios para futuros monitoramerRes.
ecosystems. Bras. Bot, v. 27, n. 1, p. 11-17, 2004.
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