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ABSTRACT

This study analyzed a comparison of thiéantorchestoidea brasiliensigrustacea: Amphipoda)
density of a preserved area with that of an urteghiane, both on Per6 Beach, Cabo Frio, Rio de
Janeiro state. Seasonal samplings were conductbe pbpulation of talitrideos and an estimation of
the number of swimmers in these areas was madeloWest frequency of swimmers was recorded
in the preserved area regardless of sampling pehiptdhe urbanized area swimmers were most
frequent in January (550 individualshn The statistical tests showed the absence of
Atlantorchestoidea brasiliensia the urban area, indicating that this speciextseemely sensitive to
the urbanization of beaches. The use of the Tadi&rifamily as an indicator of the impact of
urbanization on the ecosystems of sandy beaclasogliscussed.

Resumo

Este trabalho é um estudo comparativo da densided¢lantorchestoidea brasiliensi€rustacea:
Amphipoda) no trecho urbanizado e no trecho preserda praia do Per6, Cabo Frio, Rio de
Janeiro. Foram realizadas coletas sazonais dagi@mutle talitrideogissim como uma estimativa do
ndmero de banhistas nessas areas. Na area presé@vaefistrada a menor freqiiéncia de banhista
independente dos periodos amostrados, enquantaa@uescho urbanizado a maior freqliéncia
ocorreu no més de Janeiro (550 individud$/mi\s andlises estatisticas mostraram a auséncia de
Atlantorchestoidea brasiliensisa area urbanizada em todos os periodos amostiadsindo que
essa espécie é bastante sensivel & urbanizacficaiies E discutida também a utilizacdo da familia
Talitridae como indicadora de impactos oriundos efstos de urbanizacdo nos ecossistemas de
praias arenosas.

DescriptorsAtlantorchestoidea brasiliensiSandy beach, Urbanization.
DescritoresAtlantorchestoidea brasiliensiBraia arenosa, Urbanizacéo.

INTRODUCT|ON 1998; SCAPINI, 2003; ORAMS, 2003;

JEDRZEJCZAK, 2004; FANINI et al, 2005;
Beaches are without doubt among the mosyELOSO et al, 2006).

popular and attractive areas for humans, because in With regard to the impact generated by
addition to their scenic beauty, they provide dseer tourist activities, various studies have discustes
uses and benefits. The importance of beaches éor thegative effects, such as the loss of plant cover,
growth of the tourist industry has been discussgd berosion, decrease in biomass and the associated, fau
several authors (DE RUYCK et .al 1997, and interference with succession processes andyener
WESLAWSKI et al. 2000b, SCAPINI, 2003; transfer to the adjacent ecosystems, of the passfage
ORAMS, 2003). Tourism has been increasingsehicles and of human trampling, on dune ecosystems
considerably in coastal areas in recent decadeba@sd (HOSIER; EATON, 1980; VAN DER MERWE, D.;
become the economic base of various cities, regiong AN DER MERWE, D., 1991: RICKARD et al
and even countries (SANTANA, 2003). The economici994: ANDERSEN, 1995 DAVENPORT, J.:
benefits of tourism provide a significant increase DAVENPORT, J. L., 2006). Studies on impacts on
cash flow, in addition to the development andtheaches are still few, and little is known abou th
diversification of commercial activities (DE RUYCK consequences to the structure and functioning of th
et al, 1997; ORAMS, 2003). Although when in its beach ecosystem caused by urbanization and tragnplin
initial stages, tourism is widely viewed as posifid by bathers (MOFFET et al., 1998; VELOSO et, al
significant number of cases point to environmentapoos; WESLAWSKI et a] 2000a; BARCA-BRAVO
degradation as a consequence of urbanization aegl al, 2008; UGOLINI et al., 2008;: VELOSO et al.,
growth of infrastructure to provide facilities for 2008).

bathers (DE RUYCK et al., 1997; MOFFETT et al.,
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One of the most frequent activities sex, age, asymmetry of the eye). Furthermore,
worldwide on urbanized and tourist beaches is trashdividuals of this species are great consumeis gzl
removal, principally on beaches where there isgela material stranded on the beach. The distributiofir.of
accumulation of stranded algae (LLEWELLYN; saltatoralong the upper zone of the beach face and on
SHACKLEY, 1996; COLOMBINI et al.,, 2000; the post-beach coincides with the area customarily
WESLAWSKI et al.,, 2000a; FANINI et al., 2005; occupied by bathers (UGOLINI et.al2008), thus
VELOSO et al., 2006, 2008; BARCA-BRAVO, 2008). exposing the individual amphipods to human
The trash left by bathers consists mainly of cangrampling.
plastic articles, paper, cigarettes and the remafns By contrast, studies on the life strategy of
food (SANTOS et al.,, 2005; OIGMAM-PSZCZOL,; Atlantorchestoidea brasiliensisaare still very few
CREED, 2007). Studies on this subject indicate thgVELOSO et al., 1997a,b; CARDOSO, 2002) in spite
cleaning is one of the factors that damage bioditser of its ecological importance (VELOSO et al., 1997a;
and natural decomposition processes (LLEWELLYNVELOSO; CARDOSO, 2001) and the threat of its
SHACKLEY, 1996) because of the resulting removaldisappearance from urbanized beaches on the cbast o
of individual organisms and food sources. Detrdnd Rio de Janeiro (VELOSO et al, 2006; 2008).
stranded algae provide food and shelter for suckmformation on its vertical distribution in the seent,
various organisms (SCAPINI et .al 1997; and experiments on its sensitivity to trampling stit
JEDRZEJCZAK, 2002a; COLOMBINI et al2000; sparse.

HARRISON, 1997) as Coleoptera, Mollusca, In this study, the population density &f
Oligochaeta, Nematoda, Isopoda, and principallprasiliensishas been evaluated in an urbanized beach
Amphipod of the family Talitridae. Talitrids areeth area and in a pristine beach region (see VELOSAD et
first colonizers of stranded algae, and have béen t2008), the main difference from the previous study
most studied (STENTON-DOZEY; GRIFFITHS, being that this beach is not cleaned, which eliteiga
1983; INGLIS, 1989; MARSDEN, 1991a,b; one of the factors responsible for the changes in
COLOMBINI et al., 2000). talitrid populations, leaving only the factors dfsance

The sensitivity of amphipods of the family of dunes and trampling. On Per6 Beach in the sfate o
Talitridae to human occupation has been reported Rio de Janeiro, the vegetated dunes had been removed
various studies. Trampling and beach cleaning arer the construction of a wide walkway and a kiosk
most often indicated as responsible for the drastiadjacent to the supralittoral. The greatest frequerf
decrease of populations dflitrus saltatorMontagu, bathers occurs mainly in summer. The present study
1808 (LLEWELLYN; SHACKLEY, 1996; sought to test the hypothesis that the densityAof
WESLAWSKI et al, 2000b; FANINI et al 2005; brasiliensisis the same in the urbanized and preserved
VELOSO et al 2008; BARCA-BRAVO, 2008) on stretches. It also investigated the burrowing degith
highly frequented beaches in Europe. In addition tthis species and the effect of trampling on indiad
amphipods, according to Barros (2001), the gho$t cramphipods by means of experiments, and discussed
Ocypode cordinamaad significantly fewer burrows whetherA. brasiliensisis a good indicator of human
on urban than on non-urban beaches in New Soutmpact on exposed sandy beaches.

Wales. Barros suggested this species as a possible

indicator of human impact. The consequences of M ATERIAL AND METHODS

trampling for beach macrofauna and meiofauna have

been discussed in the studies of Moffett et B998, Sampling and Laboratory Procedures
Weslawski et al., 2000a, Moellmann and Corbisier,

2003, and Veloso et al. 2006. The samples were collected on Per6 Beach

In spite of the existence of many studies onn the Lake District of the northern coast of Rie d
their period of activity (FALLACI et al., 1999), Janeiro in August and November 2007 and January
orientation (BORGIOLI et al., 1999; D’ELIA et al., 2008. This beach is 6 km long and is located witiin
2001; MARCHETTI; SCAPINI, 2003), migration environmental protection area (APA Pau-Brasil). The
(SCAPINI et al., 1992), consumption (ADIN; RIERA, collections were made in two different areas, one
2003; JEDRZEJCZAK, 2002a, 2002b), and responsgreserved and the other urbanized. The urbanized
to disturbances (WESLAWSKI et al., 2000b; FANINI stretch is about 1 km long and 46 m wide, and tere
et al., 2005; BARCA-BRAVO, 2008), this information dunes were removed for the construction of a lighte
is concentrated omalitrus saltatorof the Atlantic and public walkway, an avenue, parking areas and kiosks
Mediterranean coasts of Europe. These studiesal There are few permanent residents; the locality
thatT. saltatorshows peaks of activity concentrated inreceives most visitors on weekends and holidays, an
the early hours of the morning and late afternooth & large numbers of bathers during the summer. In the
that the species is influenced by outgoing tided anurbanized stretch, the beach is cleaned sporaglicall
oriented by environmental and intrinsic factorgg{e. and trucks are not used. The preserved area has dun
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and vegetation, which impedes the passage of oars asamples were dried at 70°C and passed through a
makes access inconvenient for bathers. The nunfber geries of sieves of -2.5, -2.0, -1.0, 0.0, 0.5, 2.5, 3.0
visitors to this area is, therefore, small even irand 4.0 phi, to determine the mean grain size (FOLK

summer. In this area the beach is not cleaned. WARD, 1957). The results were expressed in
In each area of the beach, 10 transects 5 millimeters.
apart were established from the dune line to the The slope of each area was estimated on the

sublittoral zone. Each transect was divided into 1#ays of collection, in accordance with Emery (1961)
levels, from the base of the dunes to the loweit lodh Dean's paramete)( SHORT; WRIGHT, 1983) was
the lowest tide. Samples were taken from each level calculated to assess the morphodynamic state of the
a 0.04 m? quadrat, to a depth of 20 cm. The samplégach:Q=Hy W, T, where H is the wave height in
were washed at the sampling location, on a QAL cm, W, the velocity of sedimentation in crit §GIBBS
mesh. In the laboratory, the amphipods were sortedt al, 1971), and T the wave period in seconds.
counted, and preserved in 70% ethanol.

In order to test whether human trampling Statistical Analysis
affects the distribution of the amphipods, two ptas
wading pools, 60 cm in dlameter by 15 cm in he'ghfo test differences in abiotic variables betweeanttio
were used. The pools were filled to a depth of 40 ¢ sampling sites.
with sand from the same beach. The sand was taken Data for the number of visitors and the

Iagnsity of amphipods were log-transformed to base
(x+1) for use in the statistical tests.

g A two-way ANOVA was used to test for

atistical differences in the number of bathers

tween the preserved and urbanized areas and

key's a posteriori test was used for differences

among the months of the study.

Differences among the months of collection

aunal density in the preserved stretchewer

The T-test for independent samples was used

was previously sorted to eliminate the possibibfy
introduction of other organisms. A screen 50 cnhhi
was attached to the sides of each pool, to prevep
organisms from escaping. Amphipods were caught a
placed in the pool. After 30 minutes, the time rezkd Tu
for the amphipods to burrow into the sand, trangplin
was initiated in one of the pools, by a person Wigig
approximately 70 kg. The other pool, where NGor the f
trampling occurred, was used as a control. Th?ested by one-way ANOVA, and then by Tukess
trampling lasted for approximately 15 minuf[es. Next osterioritest. '

the sand was rfemoved _am_j the organisms were To assess the differences between the faunal
_car_ef_ully sprted In th_e field; the live and deaddensities at the different burrowing depths in the
individuals in the experimental and control pookrev | o sampled, the Kruskal-Wallis non-parametric

separated aqd coupted. . analysis was used, followed by Dunmisposteriori
To investigate the burrowing depth of theanalysis.

amphipods, a plastic tube 4.5 cm in diameter,

sectioned every 5 cm, was used. This tube W3§ere assessed by the T test, through comparison of

inserted into the sediment to a depth of 25 ¢m, g} mhers of live and dead individuals following the
points between 5 and 17 meters from the Water“n‘?rampling

totaling 60 replicates. This procedure was repeated
August 2007 and January 2008, which correspond to
midwinter and midsummer, respectively. The ResuLts

individual amphipods were sorted in the field, wiitle Per6 Beach showed a maximuin= 0.85
aid of plastic trays containing water, to prevemt t and a minimunf = 0.83, and is therefore classified as
amphipods from escaping. reflective. The T-test did not show any statistical

~Inthe preserved and urbanized stretches, th@fferences between the two sites sampled (Table 1)
density of visitors was estimated for an area ofr80

The number of people in this area was counted for a Table 1. T-test for independent samples between
period of 15 minutes. The data were collected ®&ver preserved and urbanized area.
hours (08:00 hs to 17:00 hs) on the days of the

The results of the trampling experiments

collections. Physical i
variables tvalue df p
Physical Characterization Grain size -1,51017 16 0.150495

. . . Wave period -0.531518 14 0.603392
To estimate mean grain size, samples of

sediment were taken with a plastic sampler 3.5mTm i Wave height ~ 1.830511 18  0.083782
diameter, inserted to a depth of 10 cm, in the &ypr Slope -0.126852 26 0.900033
mid- and sublittoral zones. In the laboratory, the
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The urbanized area was more frequented by <
bathers during the months of the study, with the
highest frequency occurring in January (550 indt/m
because of the summer season and school holidays.
contrast, the preserved area showed little chamtfeei
number of visitors between the stretches observe

2500 1

2000 -

1500 4

1000 4

abundance of amphipods (indv/m

(Fig. 1). 500 |
0
90 preserved area urbanized area
3
£ 801 O Aug O Nov B Jan
2 70
g 60 Fig. 2. Abundance ofAtlantorchestoidea brasiliensiper
£ %7 linear meter on Per6 Beach during the months déctidn.
z 40
8 30
g 20 + . . .
5 10 Table 3. One-way analysis of variance for thesign
g, (ind/m*) of Atlantorchestoidea brasiliensisduring the
Aug Nov Jan months sampled.
O Urbanized area m Preserved area
Months compared Q P

Fig. 1. Mean numbers of bathers per hour in theniged

. >0.
and preserved areas of Per6 Beach during a 9-terimdp August x November  2.079  P>0.05 Ns
Vertical lines indicate one standard deviation. August x January 3.863 P<0.05 .
The analysis of variance indicated Noyemberx January 1784  P>0.05 Ns

significant differences between the areas and nsonth
analyzed (Table 2). Tukey&sposterioritest showed a
significant value of p = 0.00124 for January.

In both seasons of the year, the highest
concentrations of individuals occurred in the fit€t
cm of depth (Fig. 3). In winter, no individuals wer
found below 20 cm.

Table 2. Tukey's test for the number of bathersi{@rs) in
the months sampled.

SS MS F P

Intercept 229.196 229.196 5320.094 0.000

50
45

Area 7075  7.075 164229  0.000 2 4
5 35
Month 3961  1.980 45972  0.000 5 5
) 20
Areax Month  0.132  0.066 1533  0.226 51
5
0+

25 20 15 10 5

The amphipod fauna was represented only depths(cm)

by Atlantorchestoidea brasiliensi§he urbanized area
was characterized by an absence of fauna during an
E;Z?]tgqiggzihsa%f meozt:dé’t‘”\i':‘hertﬁzs(:zﬁrgrez;g/gd%ﬁ%. 3. Density of individuals oftlantorchestoidea
highest densig/ ng brasilignsiswas obs%rvedlin Brasiliensis at different depths in the winter and
January (20875 indvi) (Fig. 2). summer periods on Per6 Beach.

The analysis of variance for the density of
Amphipoda during the months of collection in the
preserved stretch indicated a significant diffeeenc showed a significant difference in the two periods

\t/\klmléhaa \cl)iltléf' of._lg_):ko.(’)3(t39 ?ndd!::tggfr?'me resafits observed, with P<0.0001 and Kw= 36.666 in summer,
ea p loriTukey's test indicate atthére was aand P=0.0296 and Kw= 8.979 in winter. In winter, no
significant difference in the density & brasiliensis

between August and January (Table 3). individuals were found at the 25 cm depth.

B winter O summer

The faunal density at the different depths
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The a posterioriDunn's test for the summer separate the effects of cleaning from those of
period indicated a highly significant differencetrampling, because the presence of these factors
between the depths of 25 and 10 cm, and 20 and i@gether leads to inconclusive results. Féx.
cm, as well as a significant difference between thbrasiliensis beach cleaning can not only directly
depths of 25 and 5 cm, and 20 and 5 cm. During theompromise its survival by reducing its population
winter, the depths between 20 and 10 cm showed abundance, but also indirectly by removing the
significant difference. Although the 15-cm depthstranded material, which can be made available for
contained twice the density of individuals as tBecth  lower trophic levels (COLOMBINI; CHELLAZZI,
depth, the non-parametric test did not indicate 2003). Removal of this material from the system can
significant difference. also affect higher trophic levels; for instancejsita

The effect of trampling on individuals &. food source for birds (CARDOSO, 2002; DUGAN et
brasiliensiswas highly significant, with a value of P= al., 2003).

0.0017 and T= 7.521 for the numbers present before Dune removal is another factor that affects
and after trampling. the occurrence offalitrus saltator (LLEWELLYN;
SHACKLEY, 1996; SCAPINI et a] 1997). Studies on
Discussion this species have shown that it is capable of ngptaon

primary dunes, according to climate and tide
Several investigators have shown that beacfonditions (WILLIAMS, 1980; SCAPINI et 311992

morphodynamics can influence the density 0{:ALLACI et al., 1999), requiring protection because it

populations, with some species showing highefs Sensitive to immersion. Because saltator is
densities in a certain morphodynamic typealW‘"?‘yS associated \_Nlth stranded algae and plant
(JARAMILLO; MCLACHLAN, 1993; VELOSO:; detritus, these amphipods constantly travel aldrgy t
CARDOSO, '2001; CARDéSO ét al 2003’; beach (SCAPINI, 1997; SCAPINI et .al1997;
DEGRAER et al., 2003; LERCARI; DEFEO, 2003; COLOMBINI et al, 2000). Individuals of A.
DEFEO: GOMEZ, 2005: DEFEO: McLACHLAN, brasiliensishave not been recorded in dunes, although

2005). Comparisons within the same beach arc redutdS SPecies is also sensitive to immersion (pess.).

the influence of the natural environmental factéms Atlantorchestoidea brasiliensishas a distribution

spite of the variations in these parameters aldreg t perceptibly different from that dfalitrus saltator the
beach. The differences in the density ofddults locate in the midlittoral zone and the juilemn

Atlantorchestoidea brasiliensisbetween the two |0Cate in the lower part, near the swash line, alsd
stretches of Peré Beach do not appear to be refated(r@ve! along the beach (CARDOSO; VELOSO, 2001;

the possible natural variations in the environmentac”ARDOSO, 2002). On reflective beaches of the coast
parameters. This species has been previously redord®f Rio de Janeiro there is I|t.tIe styanded seawaad,

from different morphodynamic and granuiometricth® greater part of the detritus is composed ofidea
types of beach, showing wide ecological plasticitynafine animals and insects (CARDOSO, 2002). The
(VELOSO; CARDOSO, 2001; VELOSO et .al dune system appears to be important for the exehang
2003b). Thus, as with other morphodynamicOf matter and energy in these systems (McLACHLAN;

parameters, the granulometric variations observed GROWN, 2006), because it contributes deposited
Peré Beach due to sediment transport do not explaff9anic matter of terrestrial origin, mixing withet
the absence of. brasiliensisfrom the urbanized deposited material of marine origin, and can see
stretch. The results obtained in this study arélairro " area of shelter from waves and storms.

the findings of Veloso et al. (2006, 2008), which . Population fluctuations are common fér
provided evidence of the sensitivity of the familyPrasiliensis which reaches its highest density in
Talitridae to the environmental changes resultiognf ~ summer (VELOSO et al., 2003a). Higher numbers of
beach urbanization. juveniles and ovigerous females appear in February

Another problem inherent in evaluating the(CARDOSO;  VELOSO, 1996). The greatest

consequences of urbanization is that many actioms gféguency of bathers in summer coincides with the

adopted or occur simultaneously, making it difftcial highest density ofA. brasiliensis because of the

distinguish which one may be responsible for th&reeding season of this species (CARDOSO;
decrease or loss of biodiversity. In general, videsh VELOSO, 1996). This factor can increase the negativ

stretches have large groups of people, mechaniciteraction during this period, because the amptspo
cleaning, and an absence of dunes, which compiicat8’® Present on the same beach levels as the hathers
the determination of the influence of each factar o @PProximately 35 m from the waterline, which may
changes in the population density of species. affe_ct the r_nortallty of the amphipods preciselyidgr

On Peré Beach, cleaning is the leastiheir breeding season.

intensive factor because it is done manually and _ The results of the experiments on burrowing
infrequently (Veloso pers. obs.), which helps todepth indicated that more than 80% of the poputatio
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occurs to a depth of 10 cm. This is the same deptthoice of indicator species presents advantages and
found in studies of the activity of. saltator which  disadvantages. Counting the number of burrows may
have reported its distribution concentrated atlidepf not provide a true estimate of the abundance of
from 5 to 10 cm (BORGIOLI et al., 1999; D’ELIA et members of the family Ocypodidae, because these
al., 2001). In the winter period, individuals oaad in  crabs can construct closed burrows (BARROS, 2001).
the more superficial layers, and were absent apghd Species with larval development can impede the
of 25 cm. The higher temperature of the sand, bad tanalyses of fluctuation of density through time,
smaller amount of moisture in the sediment providdecause the beach can receive recruits from differe
evidence of the low tolerance of the species tdocaliies (CARDOSO et al 2003). Emerita
desiccation (WILLIAMSON, 1951; SCAPINI, 1997). brasiliensis (Decapoda) and Donax hanlyanus
These factors can explain the greater burrowinghdep(Pelecypoda) filter-feeders of the swash zone, are
in the summer, and the low tolerance. Also, trantpli apparently less vulnerable to urbanization pressure
by bathers intensifies greatly during the warmebecause they are always present in urban areas;
months. According to Veloso et al. (2008), thealthough their population densities there are lower
increase in the number of visitors on Barra da &jucthan in preserved areas (VELOSO et 2006).
Beach could easily expose individuals, even buried Amphipoda (peracarids), have direct
ones, ofA. brasiliensisto the impact of trampling, development and occur in the middle and supradittor
because the shallow burrowing depth can faciliaége zones, where the bathers stay. Amphipods offer an
movement of the individuals to the surface. advantage for studies because they can be observed
Although the effect of trampling in a during the morning and evening periods, when they
confined location does not provide the sameise to the surface in search of food, at timesmwhe
conditions as the natural medium (UGOLINI et, al bathers are still present (CARDOSO, 2002; VELOSO
2008), the experiments demonstrated an immediatg al.,1997a VELOSO et.aRP003b).
impact of human trampling on the amphipods. The The stimuli for the occupation of small
negative effects of human trampling in controlledcoastal cities are provided by public agencies that
experiments were first examined by Moffet et alenvisage economic development through the
(1998), who submitted individuals @fonax serrato  expansion of real estate and tourism (SANTANA,
different trampling intensities (number of passesqa  2003). Thus, beaches that were formerly little
restricted environment (wooden boxes with steelfrequented are now subject to strong occupation
screen bottoms). High mortality ob. serra and pressure and exploitation of their natural rescairce
greater fragility of young individuals were obsehia  The absence of planning, inventories, intensive
this study; nevertheless, comparisons in the fieldhonitoring, environmental education, and
between the density of this species in open areieo management of protected areas has maximized the
beach and beneath volleyball courts revealed goroblems and impeded initiatives to conserve the
absence of disturbance. In contrast to the donacidseach ecosystems. Simple preservation measures
talitrids are saltatory organisms that actively lexp could minimize environmental problems on beaches
the sediment surface during low tide (WILDISH,located in environmental preservation areas, sich a
1998; SCAPINI et al., 1992; CARDOSO, 2002), andhe establishment of passage corridors, prohibitibn
that, probably because of this life strategy, amrem civil construction, and prohibition of vehicles dme
susceptible to impacts. In this context, tramplingoeaches and dunes. Management of coastal areas must
experiments with enclosed organisms (UGOLINI eensure the sustainability of the system and gueeant
al., 2008; present study) are attempts to simulage the maintence of key processes such as sediment
restricted environment to which the talitrids aretransport and organic-matter cycling.
subjected when there are high densities of batimers Environmental protection areas in the coastal
the zone of their natural distribution (VELOSO &t a and marine region have shown themselves to be
2006; 2008) along the entire beach arc. efficient tools for conservation, contributing tbet
Barros (2001) discussed the advantages qfreservation of biodiversity and the maintenance of
adopting an indicator species to detect human itspacecological processes (FERNANDEZ et al., 2000;
on beach ecosystems. This type of evaluation haARCIA-CHARTON et al, 2000; VELOSO et al.,
previously been used in other ecosystems. Th2006). Plans for management and preservation neust b
application of this methodology can benefitbased on scientific information about the structure
monitoring of exposed sandy beaches, since fieldrocesses, and patterns, to attain their objeative
studies on the entire macrofauna require a larg®aintaining the integrity and sustainable use @ th
sampling effort. Because a beach is a very dynamecosystem as a priority above the comfort of bather
environment, temporal variability must also beand economic development (JEDRZEJCZAK, 2004).
considered, and temporal repetition is necessary, Atlantorchestoidea brasiliensibas several
which involves more expense. Nevertheless, thmteresting characteristics for an indicator sp&cie
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direct development, its distribution on the beach, brasi_liensis(Amphipoda: Talitridae) at Prainha Beach,
shallow burrowing depth, ease of visual identificat Brazil. J. nat. Hist, v. 35, n. 2, p. 201-211, 2001.
and short life cycle (CARDOSO, 2002; CARDOSO;CARDOSO, R. S.; VELOSO, V. G.; CAETANO, C. H. S.

Life history of Emerita braS|||en5|s (Decapoda:
VELOSO, 1996); and thus could, together with other Hippidae) on two beaches with different morphodyitam

species such @cypodesp., be useful for monitoring characteristics J. coast. Res v. 35, p. 392-401, 2003.

the beach ecosystem. COLOMBINI, I.; ALOIA, A.; FALLACI, M.; PEZZOLI, G.;
The evaluation of impacts on beaches is not CHELAZZzI, L. Temporal and spatial use of stranded

an easy task. Among the problems is the lack of wrack by the macrofauna of a tropical sandy bektzr.

previous faunal surveys, which makes post-impact Biol.,v. 136, p. 531-541, 2000.

comparisons impossible (UNDERWOOD, 2001;COLOMBINI, I, CHELAZZI, L. Influence of marine

JONES, 2003). The variations in the environmental allochthonous input on sandy beach communities.

factors and the intense natural fluctuations in the ggggnogr. mar. Biol. a.  Revv. 41, p. 115159,

population densities of the majority of species makDAVENPORT J; DAVENPORT, J. L. The impact of
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