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ABSTRACT

In this study, the relonization speed ofthe mussés Brachidontes darwinianus and B. soli sianus was compared to
ewvaluate their responses to gaps opened by disturbarces in the rocky shore. B. darwinianus was much faster than
B. solisianus, rapidly closing gapsin the mussel bed. When they co-occurr ed, distribution paterns of these spedes
were related not oy with distinct physiological tolerances but also with resposes to déturbance B. darwinianus
was more tolerant to low salinities, dominated estuarine zones generally occuring lower in the midlittoral, and

presented a faster resporse o opaed gaps
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INTRODUCTION

Mussds are important components of rocky shore
communities throughaut the world, commonly
dominating the space resource within the intertidal
zone (Suchanek, 1985 Little and Kitching, 1996.
Coexistence of different mussd species is related to
distinct physiologcal tolerances, life-history
attributes, and use of patchy resources in space and
time (Harger, 1972 Levinton and Suchanek, 1978
Suchanek, 1981 Petersen, 1984 Nales et 4.,
199Q Iwasaki, 1994). In Brazlian rocky shares,
two species of mytilids generally dominate the
intertidal  zone, Brachidortes darwinianus
(Orbigny, 1846 and B. solisianus (Orhigny,
1846. B. darwinianus occurs from SE Brazil to
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the north of Patagoria, and is generally associated
with sources of freshwater on the rocky shore and
estuaries, whilst B. solisanuws has a wider
distribution onthe western Atlantic, from Mexico
to Uruguai, in a large range of environmental
condtions (Klappenbach, 1965 Avdar and Narchi,
1984 Rios, 1995.

When both Brachidortes species co-ocaur, they are
spatially segregated: B. darwinianus is foundin the
lower midlittoral, whilst B. solisianus is found in
the upper part; also, B. darwinianus replaces B.
solisianus at sites subject to low salinities, such as
estuaries (Avear and Narchi, 1983 Nales et al.,
1990. Earlier studies proposed that these
distribution patterns could result from distinct
tolerances of the species to desiccation and salinity,
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and to harsher condtions found in the lower
intertidal (Avelar and Narchi, 1983 1984,b;
Naless et al., 1990. Successon patterns in mixed
species beds of Brachidontes indcated that B.
darwinianwsis a faster colonizer of gaps opened on
emergent rocky substrate, rapidly depleting the
space resource mainly by lateral migration (Tanaka
and Magalhdes, 2002. However, there is no
information to evaluate whether interspecific eff ects
are larger than intraspecific effects, or if both
species smply differ on their movement abili ties.
The objective of this sudy was to evaluate the
responses of both species to dsturbance in
exclusive beds to test the hypothesis that ther
movement rates differed; as a result, different
recolonization patterns should be found. Also, the
characteristics of both species and their rdative
effects on the structure of Brachidortes mussl
beds is discussed.

MATERIALSAND METHODS

This gudy was carried aut at Praia da Lagoinha
(23°31'S, 45°11'W) in Ubatuba district, on the
northern coast of Sao Paulo State. It is a semi-
sheltered share, with a small stream on its right
side, where boulders of several sizes can be found.
Musss colonize the boulder surface, with
dominance of B. darwinianus on boulders within
the stream at the beach, and B. solisianus on those
farther from the beach. In the intermediate area,
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both species co-occur forming exclusive zones.
Mean air temperatures in the region vary between
19.5 - 25.9°C aong the year, while mean morthly
rainfall ranges between 826 - 247.6mm, with
higher values of both variates in the summer, and
the opposite in the winter; salinity values vary
between 30-32%.. (Wainer et al., 1996.

A randamised blocks design was used to study the
recolonization patterns of both species in exclusive
beds. Four boulders (blocks) were randamly
sdected alonga transect of 20m, and orly boulders
with similar-sized species were used. In each
boulder, 25cm? quadrats in the center of each
species dominance zone were scrapped. These
gaps were marked and monitored with an acrylic
guadrat containing 16 points uniformey marked on
it to estimate percent cover. Gaps were created in
June 1996 and monitored monthly until November
1996 The size of these gaps and duration d the
experiment were small enough to diminate the
importance of larval recruitment on successon
patterns (Tanaka and Magalhdes, 2002. Further,
the rocky substrate was snoath and hanogeneous,
forming an inadequate substrate for larval
attachment. The eperiment was analysed with a
repeated-measures ANOVA on arcsin-transformed
percent cover values (Sokal and Rohf, 1995. As
the condtion d sphericity was never observed, F-
tests with the Greenhause-Geiser correction were
made (Winer, 1971).

B. solisianus
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Figure 1 - Remlonization of gaps by musslsin their exclusive dominance zones. Values are

means + standard errors.
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Table 1 - Results of repeated-measures ANOVA comparing reclonization speel of Brachidortes darwinianus and
B. solisanusin exclusive beds along five months. ™ p > 0.05, * p < 0.05

Source df MS F

Between subjeds
Spedes 1 1141 1346 *
Blocks 3 131 154"
Error 1 3 085
Within subjeds
Time 4 0.21 312™
Time* Spedes 4 0.06 094™
Time* Blocks 12 001 012™
Error 2 12 Q07

RESULTS recruitment density, above which this ecies

The gpatial distribution d both Brachidortes
species was dable throughaut the experiment, with
each species covering 100% of the substrate on
their dominance zones. However, both species
differed ontheir rates of lateral migration to accupy
the gaps (Fig. 1).

Gaps opened in the B. darwinianus dominance
zore closed in just two months, whereas those
opened in the B. solisianus zone had mean cover of
only 25% at the end d the experiment, as a result
of adult movement. There were no juvenile mussls
in the perimental gaps. Recolonization speead
measured as mean area covered during a period d
five morths was ggnificantly higher for B.
darwinianus (Table 1).

DISCUSSION

Intertidal rocky shores in SE Brazil commonly
present dominance zones formed by musss. The
composition and width o these zones vary both
among shares and years, but patterns of variation
and mussl population dyramics are hot
established. Brachidorntes darwinianus and B.
solisianus are dominant space occupiers in the
midlittoral, although the former species is always
asociated with sources of freshwater (Naleso et
al., 1990. B. solisianus has a wider distribution
and ¢nerally occurs in the upper midlittoral,
although its dominance is commonly discontinuous,
forming mosaics on the rocky substrate. This
indcates that recruitment densities in B. solisianus
beds are generally low, and there must be a limiting

maintains itsdf in the community (Petersen et al.,
1986.

Tanaka and Magahédes (2002 showed that in
mixed Brachidorntes beds bare rock represents
about 20% of the available substrate, with
predominance of gaps snaler than 50cn®?. In this
situation, B. darwinianus rapidly occupied the gaps
by lateral migration, dominating the mussd bed.
Theresults of the present experiment indcated that
B. darwinianus moved faster than B. solisiants,
and the behavior of the latter species was not
influenced by the former, at the temporal scale
considered. This difference could be due to the
distinct intertidal zones occupied by each species.
As B. darwinianus occurs in the lower midlittoral,
it is abject to geater wave impact and sand
scouring, sometimes being covered by sand (Avedar
and Narchi, 1983. In these condtions, the ability
to move to more favourable positions could be
important for species aurvival, influencing the
distribution patterns of B. darwinianuss (eg.,
Davenport and Wilson, 1995. The colonization
dynamics of the two species indicated that B.
darwinianus presented a high turnower rate,
exploring the space resource that was more
frequently available in the lower intertidal, whilst
B. solisianus was cortinuously dislodged from the
muss bed, eventually becoming locally extinct for
some time. Dominance of the rocky shore by B.
solisianus could orly be recovered after a massve
recruitment event (Petersen & al., 1986. However,
the influence of mussd recruitment depends on the
availability of attachment sites, formed mainly by
secondary substrata such as algae, barnacles, and
mussls, and crevices on the rock surfaces
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(Petersen, 1984). Thus, recruitment of mussds
from the water column have more influence on
larger denuded areas than the ones considered here,
which provide more physical heterogeneity ether
through crevices on the rock surfaces or
recruitment of species that can function as
secondary substrata, as found in aher rocky
intertidal systems (e.g., Paineand Levin, 1981).
Thus, disturbances could aso influence the
distribution and zonation patterns of these musss.
B. darwinianus has lower tolerance to desiccation,
higher tolerance to low salinities, and more
sengitive cilia to cope with the larger amount of
sediment found in the lower intertidal, enabling it to
occupy both sites subject to lower salinities (e.g.,
estuaries) and lower positions in the intertidal zone
(Table 2). Larger sizes could also help this gecies
to maintain water exchange, even when partially
buried by sand. Higher recolonization spead due to
higher movement rates could help B. darwinianus
to accupy areas more subject to dsturbances and
gaps opened in mixed beds, thus maintaining itself
in the intertidd community. The interaction
between B. darwinianus and B. solisianws in fidd
condtions is 4gill poaly understood and future
research is necessry to better understand the
competitive abili ties of both species, and therole of
disturbances onther distribution.

Tanaka, M. O.

ACKNOWLEDGEMENTS

| thank ALT Souza for discusdons and tep in the
fidd, and CA Magahées for discusdons. This
study received financial support from FAPESP
(procs 9522600 and 96/3733 1).

RESUMO

MexilhGes sho importantes dominantes do espaco
naregido entremarés de costdes rochosos. Diversos
fatores influenciam a distribuicdo de espécies
coexistentes, tais como dferencas de toleréncia
fisioldgca, histérias de vida e uso de recursos
distribuidos irregularmente no espago e tempo.
Neste estudo, a velocidade de recolonizagdo dcs
mexilhGes Brachidortes darwinianus e B.
solisianus foi comparada para avaliar suas
respostas a clareiras abertas por perturbagdes. B.
darwinianus foi muito mais rapido e B.
solisianus, fechando rapidamente clareiras abertas
no banco de mexilhdes. Este resultado sugere que
quando estas espécies co-ocorrem, sua distribuicdo
esta relacionada ndo sO a tolerancias fisiologicas
distintas, mas também a diferentes respostas a
perturbactes. B. darwinianus é mais tolerante a
baixas slinidades, dominando zonas estuarinas,
além de geralmente ocorrer naregido mais baixa do
mediolitoral. As caracteristicas morfolégcas e
ecol6gcas destas espécies que influenciam este
padrdo sfo dscutidas.

Table 2 - Comparison of some eological and physiological characteristics of the mytili ds Brachidontes solisanus

and B. darwinianus.

Characteristic B. solisanus  B. darwinianus Reference

Reproduction along the year continuous continuous Avelar, 1980 Avelar and Baldli, 1989

Toleranceto desiccation higher lower Naeso et al., 1990

Toleranceto low salinities lower higher Avelar and Narchi, 1983
Nales et al., 1990

Maximum adult size (mm) 20 36 Tanaka and Magalhdes, 1999

Quantity of sensitive dlia few many Avelar and Narchi, 1984a,b

Height in the intertidal zone higher lower Avelar and Narchi, 1983
Nales et al., 1990

Realonization speal in lower higher Tanaka and Magal hdes, 2002

mixed beds

Realonization speal in lower higher This study

exclusive beds
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