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Biological invasions are one of the mostthe hypothesis that canopies ®drgassunsp. have a
alarming causes of ecosystem changes (CARLTONbositive effect on the abundancelobicolor. To test
1987; CROOKS, 2002) and economic losseshis: (1) we assessed the percentage cover of the
(PIMENTEL et al., 2000). Exotic species are capabldominant sessile organisms on low intertidal shores
of changing the structure, organization and fumctd for two years and (2) we compared the abundante of
the invaded ecosystems (SHEA; CHESSON, 2002ficolor between areas with manipulation of the
Nowadays, researchers are especially interested 8argassumsp. canopy (natural canopy and canopy
evaluating the negative impact of invaders on mativremoval). The study was conducted on the intertidal
communities (RUIZ et al.,, 1999; MILLER et al., rocky shore of the llha dos Porcos in the Cabo Frio
2002), identifying the factors that may createupwelling region on the Southeastern Brazilian coast
resistance or facilitate the introduction of exotic(22° 44S; 42 00"W). This shore, located in a bay and
species. Most of the studies have focussed onimegat protected from the prevailing NE winds, is consaer
interactions such as competition and predatioto have low exposure to wave action. To descrilee th
(DIEDERICH, 2006; GROSHOLZ et al 2000); temporal variation of sessile organisms and to seek
however, positive interactions between exotic antemporal association pattern betweBargassunsp.
native species have recently been registered inymaand 1. bicolor abundances, we estimated the
marine systems (CROOKS, 2002; RODRIGUEZ percentage cover of the dominant organisms and bare
2006; RUESINK, 2007). Positive interactionssubstrate using ten 20 x 20 cm quadrants, placed
potentially enhance the establishment and the rafge randomly over 35 m on each shore level. We carried
distribution of the exotic species or increase rtheiout two samplings in each season of 2005 and one
abundance until they becomen(il they beconf® sampling each in the summer, autumn and spring of
invaders. Non-indigenous species have been reported06. Percentage cover was assessed using the point
on Brazilian coasts and have become a subject af grecontact technique (30 random intersections withim t
concern (DA SILVA; SOUZA, 2004). The purse- 100-point grid), similar to that used by Fosterakt
oyster Isognomon bicolor (C.B. Adams 1845) (1991). To test the interaction betweargassunsp.
(Bivalvia: Isognomonidae) is a bivalve originally and|. bicolor, we compared the percentage cover of
distributed in the Caribbean region that has beethe exotic bivalve and other understory organisms i
identified as an exotic species on Brazilian shoreglots with different coverage &argassunsp. canopy.
from Rio Grande do Norte to Santa Catarina states. (Bix 25 x 25 cm plots were placed in the intertiztahe
rocky shores in the north of Rio de Janeiro state, at low shore level. In three plots, the fronds loé t
bicolor has became an important component on thmacroalgae were experimentally removed (treatment)
mid-shore level (DOMANESCHI; MARTINS, 2002). and the other three plots were not manipulated
Also, at the intertidal zone of some wave-protectedcontrol). The experiment began on March 3, 2006
rocky shores, the macroalga&argassumsp. forms (day 1), and the percentage cover of the sessile
dense beds on the fringe of the infra-littoral lee®@d  organisms was monitored on seven dates over adperio
numerous individuals of the exotic bivalve haverbeeof 29 days. We compared the percentage cover
observed under the macroalgae fronds. Thedsetween the treated and control plots with a Sttiden
preliminary observations have suggested a positivietest after arcsine data transformation.
association between the native macroalgasggassum The cover of Sargassum sp. varied
sp. and the exoatic bivalve. So, in this study vetee seasonally, increasing in summer (by more than 40%

and 30% in 2005 and 2006, respectively) and dra@ppin

- o . R .
(*) Paper presented at th&?Brazilian Congress of Marine Biology, to less than 10% of Cove': n Fhe winter (F'_g' lDS(A
on 24-28 May. Buzios, RJ, Brazil. 2009. the coverage of the exotic bivalve was higher ia th
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summer of the two sampling years, being of 11% anpgattern (IRVIN; CONNELL, 2006; RUSSELL, 2007).
20% in 2005 and 2006, respectively. The covet. of Although differences in the bivalve cover between
bicolor dropped to less than 5% in autumn, winter antteatment and control plots were evident throughout
spring (in both years). The cover of the articudate the experiment, we also observed a decrease of the
calcareous algae showed an opposite pattern t@thatbivalves in the un-manipulated plots, mainly toveard
the temporal variation ddargassunsp and. bicolor. the end of the experiment. That may have been
These algae were scarce (less than 10% of cover) liecause of the simultaneous reduction of the
summer and increased their coverage three-fold imacroalgae canopy (secondary stratum) observed in
winter (Fig. 1). In the experimental plots where th the control plots. The reduction in the covef
Sargassunsp. canopy had been removed (treatmentfargassumsp. is a natural process because of the
the percentage cover @fbicolor dropped from 24% macroalgal life cycle related to the seasonal ujimggl
to 1.1% in the period from the beginning to the ehd in the region (GUIMARAES et gl2008). In general,
the experiment (Fig. 2). On the first and secongsda at the end of the summer (when this study wasezhrri
of the experiment, the cover o&f bicolor was not out) Sargassunsp. loses its blades progressively until
different when the control and treatment plots weréhe whole frond of the algae disappears leaving the
compared (Day 1t=1.15; df=4; p=0.15 and Day 2: apressorium fastened to the substratum (pers).obs
t=1.52; df=4; p=0.20). After that, the cover &f We propose two possible explanations for the
bicolor tended to be lower in the treatment than in thassociation between the macroalgae laruicolor: (a)
control plots but the differences were statisticall the canopy ofSargassumsp. facilitatesl. bicolor
significant only on day 6t£¥4.58; df=4; p=0.01) and larval settlement and/or enhances the possibifith®
day 7 (=2.90; df=4; p=0.04). At the end of the studysurvival of recruits and adults, due to the prooecit
(day 29), the percentage cover in the control phis  offers against predators or (b) the physical caolit
seven times higher than in the treatment plotsthisd created inside the micro-habitat formed by macraalg
difference was almost significantt=.76; df=4; fronds diminish thermal stress and desiccation.
p=0.05). The cover percentages of Bergassunsp. However, protection against desiccation and heat is
apressoriumand the barnacl®egabalanussp. were not the most plausible explanation becaluseicolor
not different in the control and the treatment glot commonly dominates higher shore levels (the mid
throughout the experiment (teés>0.05; Fig. 2). The zone) than infralitoral fringe of the intertidalh&se
articulate calcareous algae coverage was similar wopics deserve future experimental studies withemor
both the manipulated and un-manipulated plots witspatial and temporal replication.
an increase (from ~3% to ~14%) by the end of the The positive association betweénbicolor
experiment. The percentage cover of the secondaand native species could facilitate the expansfdhe
stratum, created bgargassunsp. fronds, decreased bivalve’s distribution to habitats less exploitgdthis
over time being 35% lower at the end of theexotic species. A prior study demonstrated that
experiment (Fig. 2). bicolor is not a pioneering species in substratum
Our study focused on a little researchecdcolonization because the presence of other species
aspect of the biological invasions, the positivesuch as barnacles and filamentous algae are edsenti
interaction between native and exotic species. THer its settlement (ROCHA, 2002). Moreno (1995)
results of our observational approach indicated abserved that the recruitment of the bivalve
positive temporal association between the presehce Choromytilus chorusinside filamentous macroalgae
the native macroalgaeSargassum sp. and the reduced predation by gastropods, allowing the poey
abundance of the exotic bivalveé bicolor. We reach the escape size of predation. While soméestud
corroborated this result in our experimental agaess have shown that macroalgae could benefit understory
because we observed a diminution in the covel. of assemblages by reducing predator density or pmdati
bicolor when theSargassunsp. canopy was removed efficiency (PETERSON, 1982), other studies have
while the cover of the barnacMegabalanusspp. did found stronger predator effect under the macroalgal
not change. We observed a seasonal pattern in tfrends (BERTNESS et al1999). We did not observe
cover of articulated calcareous algae negativelgny predation events or signs of predation (holes,
associated witlsargassunsp. Other studies have also broken shells) that would suggest bivalve consumnpti
observed a dominance of the articulate calcareousy benthic predators. In our study the whole irdiinl
algae after the removal of the secondary stratumf I. bicolor was detached from the substratum and
formed by a macroalgae canopy of different specigserhaps the macroalgal fronds reduced the field of
(BULLERI et al, 2002; LILLEY; SCHIEL, 2006). vision of non-benthic predators, such as fish andksb
Physical changes under fronds, such as lowhat prey from above. An experiment of predator
illumination, low temperature and reduced watewflo exclusion carried out on the same shore showed
the reduction of the abrasion caused by frondgyor intense predation on bivalves by non-benthic paagat
the interaction of all these factors, might expldiis  (unpublished data). These predators have greater



LOPEZ AND COUTINH®argassunSP. ANDIsognomon bicolotNTERACTION 71

mobility and they take less time than benthic preda coast of southeastern Brazilian (SZECHY; PAULA,
to manipulate this prey, which would explain the2000). In the sub-litoral zone of the Ilha de
removal of whole bivalves in plots without a canopyQueimadas of the coast of S&o Paulo State, a
It is possible that the pattern ddargassumsp. qualitative study has also registered the presente
seasonal variation explains the decreasé bfcolor  bicolor as part of the fauna associated v@trgassum
cover at low shore levels and the infra-littorahde in  sp. (JACOBUCCI et al 2006). Our study underlines
the seasons when the macroalgae is absent (auturtire importance of investigating the association
winter and the beginning of the spring). At thismio between this macroalga ahdicolor in other areas of
the synchrony of the development $&rgassunmsp. the Brazilian coast, where the two species occur
beds with thd. bicolor larval supply is essential. The together, since the positive interaction demonstrat
inter-annual consistence of our results should bky this study may increase the vulnerability of
evaluated by long-term monitoring. Different specie environments which have not yet been invaded. by
of Sargassuncreate dense beds on rocky shores on thacolor.
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Fig. 1. Percentage cover of the three dominantnisgss (average + SE; n = 10) on the rocky shordllwd dos
Porcos in 2005 and 2006. S= Summer; A= Autumn; WrteY; SP= Spring. The numbers indicate the tinfeh®
two sampling made in each season during 2005.
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Fig. 2. Temporal variation of the percentage cdqeeerage + SE; n = 3) of four sessile organismsstegd in
treatment (without macroalgae fronds) and conttotsp(with natural coverage of macroalgae canopieshe
intertidal zone of the rocky shore of the llha dRzgcos. Control 1 is the cover of apressorium (annstratum),
and Control 2 is the cover of fronds (secondamtsin). Note the differences of scale on the axes.
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