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ABSTRACT

In this study, hypotheses concerning the use aftbashtrays were experimentally tested. Resulisated that the
mean rate of abandonment of this equipment was (bWw%). The mean amount of cigarette stubs (3.4
items/ashtray) was greater than mean amounts ardilpes of litter. People with different socioesonic profiles
had different perceptions regarding the issues @ased with beach debris. These results indicatest beach
ashtrays could be useful to prevent the contanonadif these environments and that differences émsaonomic
characteristics of beachgoers could partially explthe differences in perceptions regarding thesprece of waste
on the beaches. This information could now be Unsedoastal managers to plan strategies to redueentfarine
contamination.

Key words: Beach, Brazil, cigarette butts, coastal managénneawrine debris, Parana

INTRODUCTION coastal environments, such as mangrove forests
(Cordeiro and Costa, 2007) and submerged benthic
Several studies have indicated that sandy beachegvironments (Widmer, 2004).
are typically contaminated with man-made debridarine debris information regarding Latin
(Corbin and Singh, 1993; Williams and NelsonAmerica and the Wider Caribbean Region was
1997). This contamination is considered to be &viewed by Ivar do Sul and Costa (2007). Among
threat to beach tourism, since it is visuallyother findings, they stressed that Latin America
unpleasant. In addition, debris can risk the healttegion was still little studied, given the magniud
and safety of beachgoers. Many human activitieef the problem of debris on the marine
are considered to be potential sources of debrgnvironment. In Brazil, most of the studies about
found on the beaches. Fishing, recreational boatingarine debris have investigated the presence of
and merchant shipping are examples of humaanthropogenic debris on sandy beaches, probably
activities that contribute to the presence of debribecause beaches are relatively easy to access and
in the marine environment, which can beare important recreational destinations. In a study
transported to sandy beaches by currents and tide#\ the Island of Santa Catarina, where the city of
On land, poor collection and disposal of municipaFlorianopolis is located, Widmer et al. (2004)
solid wastes can also allow debris to enter riverdpound that plastics, most of them from local
creeks or water channels, which may ultimatelypources, were the main contaminants of those
transport these items to the beaches and otheeach environments. Wetzel et al. (2004) found
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that litter accumulated around urbanized areas are several models, displaying different shapes and
Cassino beach were very high, when compared made from different materials. The model used in
other studies worldwide. In this same beactthis study was made of recycled plastic, with a
Santos et al. (2003) performed an investigatiopyramidal shape, measuring 15 cm in the longer
about people’s perceptions regarding beach debaxis. Its toping lid was a square, with each side 5
and found that people perceived that a solution fccm. On the sides of the aperture there were two
reducing the problem of beach debris involved thindentations designed to hold the cigarettes. & wa
allocation of more trash bins on beaches. meant to be partially inserted into the sand. An
People frequenting beaches are also a significaartwork for advertising could be printed over the
source of debris (Madzena and Lasiak, 199 outer side of the top lid. In Brazil, the sellingge
Silva-Iniguez and Fisher, 2003). Plastic bags,,toy of each unit would be approximately US$1 and the
glass bottles and aluminum cans are examples manufacturer of the PBA used in this study was
litter items that people leave on beaches. CigareiCleanBeach Ltda., Porto Alegre, Brazil.
stubs found on beaches are visually unpleasant aApparently, the use of these devices was
associated with an unhealthy habit. Considerinincreasing, since this company alone claimed to
that 4.5 trillion filtered cigarettes were producechave increased its production capacity to 200,000
worldwide in 1995, it was reasonable that a largunits per month (CleanBeach, 2009).

number of them would end up in oceans. In factAlthough common sense suggests that PBA can be
for a continuous period of eight years (1990an effective tool to tackle the problem of beach
1997), cigarette stubs have been the leading itedebris, no formal documented evaluation of its
found during the International Coastal Cleanupeffectiveness is known. Adaptive coastal
project (Novotny and Zhao, 1999). The origin ofmanagement suggests that managerial initiatives
cigarette stubs was considered by Tudor anshould be framed as experiments in order to be
Williams (2004) to be “very likely” from beach tested (Underwood, 1998; Widmer, 2009).
users. Cigarette butts were among the mostherefore, inherent to the distribution of PBA on
abundant residues generated by beach visitors the beaches would be the expectation that such
Cassino beach in southern Brazil (Santos et alkequipment will actually help reducing the amount
2005). Cigarette stubs and some other objectsf cigarette stubs on beaches and that the PBA
such as glass fragments, are too small to hiself will not become litter on the beaches.
collected by the municipality cleaning staff amu, i Therefore, the aim of this work was to study the
comparison to aluminum cans, hold no curreneffectiveness of PBA as a potential tool to reduce
recycling value and, therefore, are not targeted bihe contamination of beaches and to access
people that search beaches for recyclablbeachgoers perceptions and attitudes towards
materials. beach debris. Specifically, three hypotheses were
The typical managerial action that municipalitiestested:

adopt in order to deal with the problem of marinéH1: Due to the intense use of some Brazilian
debris on beaches is to allocate staff and ressurceeaches during summer, promotional material
(in some cases including purpose-built equipmen{such as hand-fans and leaflets intended to
in order to periodically clean up the beaches. Opromote the environmental education) were
the long term, it has been stressed to educate tHestributed to beachgoers. It has been observed,
beachgoers about the importance of reducing tHeowever, that this material was sometimes left on
amount of garbage on beaches and to prevent tilee beaches, increasing the amount of debris
debris to enter storm water drainage systems thatready present on the beach. The model proposed
will ultimately transport the debris to the marinewas that this was a general pattern happening also
environment, including beaches. in regards to PBA. Therefore, one would expect to
For small litter items, which are not typically find many PBA abandoned on the beach after the
collected by cleaning staff, portable beach asktraydistribution of such material. For the purpose of
(PBA) may be suitable to deal with the problem ohypothesis testing, the term “many” was here
beach debris. These are devices intended tobitrarily defined as being more than 5% of the
receive and store cigarette stubs and other sm&BA distributed.

litter items generated by beach users (Fig 1). & her
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Figure 1 - Portable beach ashtray (PBA) used in this studpeA was added on the left of the
photograph for scale interpretation.

H2: Cigarette stubs are one item of litterintense fluxes of tourists during summer seasons.
commonly found on the beaches. PBA are said tbhe Parana coastal plain is one geomorphological
be an effective tool to reduce the amount of thesanit formed during transgressive-regressive cycles
items on beaches. If this model was valid, oné the Quaternary, where the presence of estuarine
would expect to find a large proportion of cigagett systems (Paranagud Bay and Guaratuba Bay) and
stubs forming the contents of used PBA that werbeaches are highlighted (Angulo, 2004).
representatively sampled. In this study, “a larg&he beaches selected for this study were (i) Mansa
proportion” was defined as being greater than 50%each, in the municipality of Matinhos; and (ii)
of the total amount of items. Ipanema beach, in the municipality of Pontal do
H3: Socioeconomic characteristics are known té®arana (Fig. 2). Mansa beach is approximately
affect people’s perceptions and attitudes toward,200m long and is directly influenced by the
beach debris (Santos et al., 2005). If this was dynamics of Guaratuba Bay. Ipanema Beach is a
general model, it would also be valid for Paran&tretch of approximately 1 km long of a 30km long
beaches. Therefore, one would expect to fintheach arch, with a direct oceanic influence. These
different perceptions and attitudes about beacheaches were selected because preliminary
debris and other environmental issues relative tobservations suggested that they were intensely
socioeconomic  characteristics of sampledised by beachgoers and that these beaches were

beachgoers. visited by people with distinct socioeconomic
profiles.
The distribution of PBA was done from
METHODS 10/January 2006 to 03/February 2007, on the

afternoons of 15 days that included working days
The above mentioned hypotheses were tested &#nd weekends. Each day, two research assistants
the coastal zone of the Brazilian state of Parandistributed approximately 100 PBA on a single
The Parand coast is the second shortest codiach. People were haphazardly chosen on the
among Brazilian states. However, it hagbeach, the only criterion being persons older than
economical significance due to the presence df8 years of age. Approaching beach users was
Paranagua Port, an important port for the Braziliadone by informing them that the distribution of
economy. In recent decades, there has also beefPBA was part of a research and outreach project.
rapid process of urbanization associated wittBeachgoers were informed that by the time they
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would leave the beach, they could empty theiPM on every day when PBA were offered to
PBA with the research assistant team that stayed breachgoers. The team walked 500m on each side
a solar tent on the beach. Beach users were alebthe solar tent and registered in a field forra th
asked about being briefly interviewed, which, innumber of PBA retrieved. The possibility that
case of acceptance, was performed for less than i€search assistants would not see the abandoned
minutes. PBA in the searching area was considered to be
Interviews used open and closed questions thamall, because PBA were conspicuous items (i.e.,
assessed beachgoers perceptions abatiey were big, colorful and easily identifiable).
environmental problems of the beach, about trThe contents of used PBA that were brought by
specific problem of marine debris, its sources anthe beachgoers by the time they left the beach
the role of beach users as a source of debris. were kept in plastic bags, which were brought to
addition, basic socioeconomic aspects were askethe laboratory, where they were sorted,
such as place of permanent residency, gender, aphotographed and finally disposed of in an
level of formal education, level of income andappropriate manner. Data was recorded in paper
whether the beach user was smoker or not. Tldatasheets which were transferred into electronic
answers were recorded in paper sheets that wedatasheets. Ten percent of all paper datasheets
brought to the laboratory. Answers to oper(interviews, abandoned PBA and contents of used
guestions were coded into categories and then PBA) were randomly selected and checked by two
answers were transferred to electronic data sheetpersons other than those that typed the data, as a
Research assistants visually searched the bezquality control procedure.

looking for abandoned PBA. This was done at 6

25°30°'S

48°30'W

Figure 2 - Location of the study area. (a) The coast of Pastate. (b) Ipanema beach and (c)
Mansa beach.
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For H1, the percentage of PBA found abandone@.39%; n = 15). The median of the sampling
on the beach out of the amount of PBA distributedlistribution was 1.25% and it was not significantly
every day was calculated and the null hypothesigreater than a median of 5% (one-sample Sign
that the resulting mean was less or equal to 5%&st).
was tested using Student'stest. The null The mean percentage of abandonment in Mansa
hypothesis (H2) that the percentage of cigaretteeach was 2.17% (+ SE = 0.57%;= 8), with
stubs was less or equal 50% was also tested usingedian = 2%, whereas in Ipanema beach the
Student’s t-test. Differences in the mean average abandonment rate was 0.71% (x SE =
abundances of categories of litter found o0r0.36%;n = 7), with median = 0. This difference
retrieved PBA were tested using one-way Analysisvas not, however, significantly different
of Variance (ANOVA). For this test, to ensure the(Wilcoxon-Mann-Whitney testU = 11.5; p >
independence of data, contents of each retrievél05).
PBA were used in the analysis for just one
category of litter. The assumption of homogeneityCigarette Stubs in PBA
of variances was tested using Cochran’s test. If & total of 1,101 litter items were observed in the
factor was found to be statistically significant{p 168 PBA analyzed. On average, each PBA stored
0.05), multiple comparisons (SNK tests) were use@.55 items (+ SE = 0.5In = 168). The mean
to test for differences between the levels withirppercentage of cigarette stubs in relation to tha to
that factor (Underwood, 1997). If the assumptionemount of litter items present inside PBA was
of normal distributions were not met, 46.7% (+ SE = 3.3%n = 168), with a median =
nonparametric methods (one-sample Sign test afi®%. There were 75 PBA where the percentage of
Wilcoxon-Mann-Whitney test) were used (Byrkit, cigarette stubs was higher than 50%. This pattern
1987). Questionnaire answers were analyzed usingas not consistent with a hypothesized median
chi-square test. value greater than 50% (one-sample Sign test).
However, cigarette stubs were the most frequent
type of litter item observed in the PBA analyzed.

RESULTS ANOVA test indicated that the mean abundance of
cigarette stubs was significantly larger than the
Abandonment of PBA mean abundances of other categories of litter

After the distribution of 1,448 PBA to the (Table 1, Figs. 3 and 4). No significant difference
beachgoers during 15 days, a total of 22 PBA wer¢as found between the median percentages of
found abandoned on the beach. In one day, thagarette stubs present in PBA deriving from the
abandonment rate was 5%. On the other 14 daylsyo beaches studied (Wilcoxon-Mann-Whitney
the abandonment rate was smaller than 5%. THest for large samples; Z* = -0.11; p > 0.05).
average abandonment rate was 1.49% (x SE =

Table 1 - Analysis of Variance of mean abundances of categaf litter items found inside PBA used in Parana
beaches

Source of Variation Sum of Squares D.F. F p
Factor “categories of beach debris” 1385.2 6 36.1 0.0&1
Residual 7458.9 1169
Total 8844.2 1175

*Cochran’s C = 0.7 (p < 0.01). Data were not tramséml, because no transformation removed heteragesfevariances. This
is considered acceptable for large, balanced degignderwood 1997, p. 193).
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Mean amount /PBA

;s O

Cigarette Plastic Paper Timber Food Others Glass
stubs

Figure 3 - Mean (+S.E.) amount of litter items per PBA usedParana beaches. N=168. The
mean abundance of cigarette stubs is greater tth@n mean abundances, which were
not significantly different from each other (SNKsts).

Figure 4 - Example of contents of one used PBA (the ruler aded for scale interpretation).

Perceptions of beach visitors regarding solid Visitors from other cities in the Parana coastal
waste contamination zone accounted for 13% of respondents in
A total of 1,014 people on both the beaches werpanema beach, compared to 2% in Mansa beach.
interviewed, being 468 from Mansa beach and 546hese differences were statistically significant
from Ipanema beach. Respondents on both th@able 2ay’= 126.5; p < 0.001; 6 d.f).

beaches were mostly females (64%), non-smokets a similar fashion, educational levels were
(75%) and in their thirties years of age (mean: 3¢learly different for respondents on the two
years of age = S. E = 0.4 years). The pattern dfeaches (Table 2?= 140; p < 0.001; 4 d.f). At
permanent residency of people visiting the beachdganema beach, 46% of respondents completed
was distinct. On Mansa beach, 71% of respondentsly high school, while at Mansa beach this
were from the state capital (Curitiba), whereas irducational level was for 21% of respondents.
Ipanema beach, this city accounted for 39%Undergraduate studies were completed by 69% of
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respondents at Mansa beach, which were 36% bkaches. However, people on Mansa beach
the people interviewed at Ipanema beach. mentioned it more than expected. Similarly, the
Monthly income was also a clear factor ofpresence of beach debris was the second most
distinctiveness between people frequenting thenentioned problem on both the beaches, although
beaches studied (Table 2¢;= 162; p < 0.001; 4 it was mentioned more than expected at Ipanema
d.f). Thirty-one percent of respondents frombeach. The third most mentioned problem on both
Ipanema beach stated that they earned betwebmaches was associated with the lack of infra-
US$263 and 526 per month, whereas this incom&ructure, such as public toilets, sidewalks along
level was reported by 9% in Mansa beach. Incomthe beach and illumination. This problem was
greater than US$2105 per month was mentionesientioned more than expected by the respondents
by 44% of people that were interviewed at Mans&om Ipanema beach.

beach and by 12% of people at Ipanema beach. People were asked to state their perception
Asked about whether or not the beach they wenegarding the level of solid waste contamination
had a problem, 64% of respondents on Mansan the beach they were. Again, results indicated a
beach and 60% on Ipanema beach acknowledgstrong difference between the two beaches studied
problems for those beaches. This difference wa&ig. 6;%°= 91; p < 0.001; 5 d.f). The perception
not statistically significantyf = 1.82; p > 0.05; 1 that the beach was at a low level of waste
d.f.). However, the proportion of eight classes otontamination was higher than expected at Mansa
problems identified by respondents was not similabeach, whereas at Ipanema beach, there were a
between the beaches (Fig.y5= 32.7; p < 0.001; higher than expected number of answers stating
5 d.f. — two classes were pooled to increasthat the beach was at a high level of contamination
expected frequencies). Problems associated withy solid waste.

water quality were mentioned most on both

Table 2 - Socioeconomic description of respondents. (anBeent residency of respondents; (b) Educational;le
and (c) Monthly income.

Categories Mansa Beachn(= 468) Ipanema Beachr( = 546)
(a) Parana capital city (Curitiba) 71% 39%
Non-coastal cities in Parana 14% 34%
coastal cities in Parana 2% 13%
Local municipality 8% 8%
Other Brazilian states 4% 5%
Other countries 1% 1%
(b) Elementary school 3% 14%
High school 21% 46%
Undergraduate studies 69% 36%
Graduate studies 7% 4%
(c) Less than US$ 263 2% 7%
Between US$ 263 and US$ 526 9% 31%
Between US$ 526 and US$ 1052 15% 29%
Between US$ 1052 and US$ 2105 30% 21%
More than US$ 2105 44% 12%
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60% -

50%

40%

O Mansa beach
O Ipanema beach

Percentage of answers
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20%

0%

Water Beach Infra- Dogsonthe Bathing Commerce Beach Others
quality debris structure beach safety onthe access
beach

Figure 5 - Percentage of answers according to classes ofgonslidentified by beachgoers on the
beaches studied.

50% -

OMansa beach
40% 4 ] Olpanema beach

30% A N

20% -

Percentage of answers

10% +
0% T T T T
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Figure 6 - Percentage of answers relative to the perceivesl t&f solid waste contamination on
studied beaches.

On both the beaches, respondents mostly indicatedspondents from Ipanema beach acknowledged
beachgoers as being responsible for the presenitgt they rarely left litter on the beacgli € 25.5; p

of solid waste on the beach (Fig. 7). The second 0.001; 3 d.f).

most cited responsible for the existence of litler Regarding how often people left the debris on the
the beach was the inertia of the local governmerteach, smokers and non-smokers displayed a
on both the beaches. The pattern of answedistinct pattern of answers. A larger than expected
between the two studied beaches was ngiroportion of smokers acknowledged that they
statistically significanty’= 4.2; p > 0.05; 3 d.f). always or frequently left the litter on the beach,
Next, people were asked how often theyincluding cigarette stubs. Conversely, a smaller
themselves left the debris on the beach. On bothan expected proportion of smokers stated that
the beaches, the majority of respondents said thelgey never left cigarette stubs or other littemise
never abandon litter on the beach (Fig. 8)on the beach. These differences were statistically
However, a greater than expected proportion dignificant ¢* = 25.9; p < 0.001; 3 d.f.
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beachgoer Local goverment Tradepeople on Others
beach

Figure 7 - Percentage of answers relative to the main redplenf®r the presence of solid waste
on beaches, as stated by respondents on two beaches

80% - I
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Percentage of answers

20% 1

—l
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0%

Figure 8 - Percentage of answers according to stated freguafrabandonment of solid waste on beach
by beachgoers interviewed on two beaches.

DISCUSSION folders and plastic bags, were frequently leftom t
beach. It was also based on the statement by
Contrary to what was hypothesized, the results ddantos et al.’s (2005) thain“southern Brazilian
this study indicated that the percentage obeaches, the distribution of advertisement folders
abandonment of PBA was small (less than 5%)nd plastic bags for keeping litter out of beacises
This suggested that the distribution of PBAvery common. However, this was often observed as
represented a small risk of beach contaminatiopust other source of litter to the bedchn Boa
due to the presence of the very PBA being/iagem beach (Pernambuco, Brazil), pamphlets
abandoned by beachgoers. were identified aflag itemsdue to their abundance
The expectation of a large number of abandoneand because they could be “(dijectly and surely
PBA was based on the observation that othgelated to the beach user and gravely affecting the
materials distributed on the beaches, such a&esthetics of the beach, (..(Silva et al., 2008).
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This study suggested that the typical behavior abf cigarette stubs (and, to a lesser degree, @roth
leaving on the beach material that was distributetypes of litter) being left on the sand of beaches.
to beachgoers did not hold for the particular cas8ince there were, on average, 3.44 cigarette stubs
of PBA. One possible explanation for thisin each returned PBA, one could assume that the
unexpected result was that a PBA could belistribution of 1,500 PBA in a summer season (30
perceived as something new, associated with @ays) accounted for the prevention of 154,800
special character, different than more trivialcigarette stubs contaminating Parana beaches. This
leaflets and folders distributed on beaches. It wasould be relevant, since the presence of cigarette
possible that PBA was perceived as somethingtubs on the beaches is a problem widely reported
environmentally friendly and the beachgoers carefe.g. Cunningham and Wilson, 2003; Santos et al.,
more about them, resulting in a behavior that le@005; Silva-liiguez and Fisher, 2003; Tudor et al.,
to a small percentage of abandonment. 2002; Tudor and Williams, 2004; Wetzel et al.,
There is no known regulation regarding the2004).

distribution of promotional material on Brazilian Beyond the aesthetics problem, each cigarette stub
beaches. However, one can assume that under thelds tar, cadmium, lead and arsenic, which may
precautionary principle, the distribution of PBAbe toxic to some organisms and may enter food
without an assessment of its detrimental effects owebs (Register, 2000). Therefore, the results
the environment is inadequate. Therefore, thisbtained in this study could allow the managers to
result could have a managerial implication, sincenake informed decisions in terms of how many
it provided objective information which allows PBA would be necessary in order to achieve a
coastal managers to make wiser decisions abodefined level of contamination reduction.

the use of this equipment. Ideally, studies such &lastics items were the second most abundant
this one should be performedefore the material in the PBA. This was important because
widespread distribution of material on theplastic items could be ingested by animals such as
beaches. seabirds (Barbieri, 2009). Many invertebrates
There was no identifiable difference in thepresent on beach environments (e.g. Barros et al.,
abandonment pattern regarding the two beach@901) may also ingest small plastic fragments. The
studied, although these beaches were frequentedological consequences of the entrance of plastics
by people with distinct socioeconomic profiles.in marine food webs are still unclear.

Again, it was possible to speculate that on both thThis study also identified a clear distinction
beaches PBA were perceived as somethingetween the socioeconomic profiles of people
special, leading to a more careful behavioryisiting the two beaches. People visiting Mansa
irrespective of the socioeconomic profile of thebeach were mainly wealthy urbanites that held a
people visiting these beaches. However, thisniversity degree. In contrast, many people that
proposition must be taken with caution, becauseisited Ipanema beach came from non-coastal
the mean percentage of abandonment at Praiities in Parana other than the state capital. Many
Mansa was three times greater than at Ipanentd them did not hold a university degree and their
beach. Therefore, it was possible that a truenonthly income was typically smaller than people
difference between percentages of abandonmetitat frequented Mansa beach.

associated with different socioeconomic profilesThere were clear distinctions between the
might not have been detected due to the use of perceptions of beachgoers on both the beaches
statistical test that is nonparametric (i.e., lessegarding environmental issues. Relative to people
powerful) and that was based on the samples withterviewed at Ipanema beach, beachgoers at
a small number of replicates,; én7 and a= 8). Mansa beach were less concerned about the beach
Contrary to the proposed hypothesis, cigarettdebris and believed that that beach was at a lower
stubs represented less than 50% of the contentslefel of solid waste contamination. In addition,
a large number of PBA. However, and possiblffewer of them stated that they “rarely” abandoned
more importantly, the mean abundance ofitter on the beach. It was possible, thereforaf th
cigarette stubs was significantly greater than theocioeconomic characteristics of the people on the
abundances of the other types of materials founideach influenced their perceptions about the level
in the PBA. Furthermore, there were several PBAsf solid waste contamination. It was also possible,
that contained cigarette stubs only. These resultowever, that a true difference in the levels of
suggested that PBA contributed to the preventionontamination of these two beaches was
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The observed differences regarding the
socioeconomic characteristics of the two groups of
beachgoers and regarding their perceptions aboRESUMO
beach debris suggested support for the proposed
hypothesis that a relationship between these twh presenca de residuos solidos no ambiente
factors was a general pattern. This suggestiomarinho € extensa. Praias sdo tipicamente
gained robustness when one considered anothe®ntaminadas com esses materiais, que podem
study in south Brazil that found similar resultscausar impactos ecologicos. Residuos solidos nas
(Santos et al., 2005). praias podem causar ferimentos nas pessoas e
One result that was consistent on both the beachpedem prejudicar a atividade turistica. Neste
was the understanding that beach visitors were ti&studo, hipéteses relativas ao uso de cinzeiros de
prime responsible group for the presence of debrigraia foram testadas. Os resultados indicam que a
on the beaches. It was interesting to note that tigxa de abandono desse equipamento € pequena
majority of respondents on both the beaches aldd,5%) e que a quantidade média de pontas de
stated that they “never” abandoned litter on the&igarro (3,4 itens/cinzeiro) € maior do que as
beach. It seemed, therefore, that beach visito@uantidades meédias de outros tipos de lixo.
typically took the comfortable position of saying Também se observou que pessoas com diferentes
that the presence of litter on the beach was due perfis socioeconémicos apresentaram percepgdes
the misbehavior of all other beach users excepliferentes relativas a presenca de residuos solidos
him/her. This suggested the pertinence of anas praias. Estes resultados sugerem que cinzeiros
educational campaign for raising the self-portateis podem ser um equipamento importante na
consciousness level of beach users, in terms o#ducdo da contaminacdo das praias e que
their environmental attitudes. diferencas socioecondmicas dos freqlentadores das
The international Blue Flag program of beachpraias podem explicar parcialmente as diferentes
certification is currently being implemented inpercepcdes relativas a presenca de residuos no
Brazil (Scherer, 2006). The amount of debriggmbiente praial. Sugere-se que o0s gerentes
present on a beach will be used as one criterion feosteiros usem esse tipo de informacdo para
Blue Flag certification of Brazilian beaches. Theplanejar estratégias de reducéo desse problema.
Brazilian program of waterfront management
(Projeto Orla, 2002) also uses information about
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