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ABSTRACT

Seabirds such as Larus dominicanus are very vulnerable to contaminants and
pathogens and can be used to reflect changes in the health of marine ecosystem.

Keywords . . T : . . )

The objective of this study was to identify pathogenic bacteria associated with the
Larus Kelp Gulls on the coast of Santa Catarina. Monthly campaigns were made on three
dominicanus; coastal islands, where cloacal samples were taken from young gulls and used for
pathogenic microbiota identification. In the laboratory the samples were analyzed, targeting
bacteria; species gram-negative  (genus Salmonella) and gram-positive  (genus
Slfglgrgﬁ'". Staphylococcus). Through specific biochemical tests were identified 23 species.

microorganisms.

The Kruskall-Wallis test (H = 74,914; n = 33; p < 0,05) indicated significant
differences among the islands applied to number of isolated strains per specie.
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equitability was higher for Tamboretes (0.92), followed by Moleques do Sul (0.79)
and Lobos (0.51). Greater similarity between Tamboretes and Moleques do Sul was
observed by Jaccard. However Bray-Curtis indicated greatest association between
Lobos and Tamboretes. The results suggest that pathogenic bacteria are associated
with young gulls.

Introduction

Seabirds can be used as indicators of quality
marine environments (Furness, 1987). In
coastal regions are fragile
ecosystem and susceptible to anthropogenic
exploitation. Thus, in a context-defined

particular,

important  biomarkers.  Besides  their
ecological role, seabirds may reflect changes
in ecosystems through behavioral changes,
eating habits and reproductive aspects.
Therefore, they may be used to reflect
changes on health marine environments,

biological monitoring, birds stand out as
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being known as sentinels ocean (Boersma et
al., 2001).

Within such context, the species Larus
dominicanus  (Lichtenstein, 1823) has
become important to the understanding of
some of these problems. In recent decades,
researchers have observed a significant
increase in populations of the kelp gull, as
the species is also known. These
observations have mainly occurred in
coastal areas of North America, Europe,
Canada, South Africa, Australia and
Argentina (Yorio et al., 1998; Borboroglu
and Yorio, 2004; Altwegg et al., 2007). In
general, these birds have been able to
increase the number of individuals due to
their ability to use foods from anthropogenic
origin (Yorio et al., 1998), and also to what
many researchers have called reproductive
plasticity, in which different populations
complete their reproductive cycle in distinct
times throughout the year (Burger and
Gochfeld, 1996).

The kelp gull is found along the coast as
well as on continental land throughout the
Atlantic, from Brazil to Tierra del Fuego to
the Antarctic Peninsula and sub-Antarctic
islands. It is also present on the Pacific coast
of South America, southwestern Africa,
Australia, and New Zealand (Yorio and
Quintana, 1996).

This species is also present on the Brazilian
coast between the states of Rio Grande do
Sul and Espirito Santo (Sick, 1997).
Schiefler and Soares (1995) argue that the
gull L. dominicanus is one of the most
common seabirds of Santa Catarina coast,
being abundant in beaches, mangroves,
islands and coastal lagoons. It is a very
opportunistic species regarding feeding and
habitat use, thus being able to occupy
urbanized environments and also landfills
near these (Ebert and Branco, 2009).
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The microbiota of birds is affected by many
factors. Among such factors, the type of
diet, dwelling environment, antibiotic
contamination and infection by pathogenic
organisms can be highlighted (Palmgren et
al., 1997; Lu et al., 2003). Other authors
emphasize that diseases in wild birds can be
acquired through infectious agents, mainly
related to the birds dwellilng places and also
due to their eating habits and the type of
resources available for such purpose (Mills
et al., 1999; Waldenstrom et al., 2002; Maul
et al., 2005). As the number of individuals
of this species near coastal urban areas is
increasing, a significant potential for these
birds to be regarded as disseminator vectors
of pathogenic species to humans is
observed. These pathogens can be
transmitted via cross contamination, through
contact with food and the man (Kelley et al.,
1998).

Kelp gulls are member of Chariiformes
order, which can be observed in some
continents, thus contributing to the spread of
diseases and pathogens, carrying them from
one region to the other, increasing the
contamination areas (Santos et al., 2012).
Wild birds, especially migratory waterfowl,
are considered carriers or potential
reservoirs of several pathogens, and may
therefore play an important role in a disease
epidemiology chain due to their ability to fly
several regions in a short time span (Silva et
al., 2011; Benskin et al., 2009).

In Brazil, recent studies have focused on
reproduction and distribution (Barbieri
2008; Ebert and Branco, 2009; Branco,
2004; Branco et al., 2009), whereas the main
studies elsewhere are related to diet
(Schiavini and Yorio, 1995) and the species
interaction with the man (Yorio and
Quintana, 1996). In New Zealand, a study
refers to the presence of nematodes,
cestodes and trematodes in the digestive
tract of gulls (Twentyman and Alley, 1999).
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A very interesting and widely studied aspect
concerns the interaction between industrial
fishing and seabirds, especially L.
dominicanus. Some studies address the
negative aspects of this interaction, such as
the mortality caused by fishing implements.
Others approach ecological issues, although
these are not yet fully understood (Furness
and Monaghan, 1987; Blaber et al., 1995;
Furness, 2003; Branco, 2000, 2001, 2003;
Skov and Durinck, 2001; Martinez-Abrain et
al., 2002; Sullivan et al., 2006; Louzao et
al., 2006; Zador et al., 2008). This shows a
gap regarding the understanding of other
ecological processes involving seabirds
which, in an environmental context, would
be important information for better
management and protection of marine
ecosystems.

Currently, studies that seek to understand
the relationships between wild birds and the
diseases  transmission  through  cross
contamination are increasing gradually,
reflecting the importance of studies that may
show the increase of such problems,
particularly for public health. Thus,
understanding the bacterial microbiota of
clinically healthy wild birds is important for
understanding the epidemiology of bacterial
diseases that can affect their own
populations as well as similar species, being
an important means for prophylaxis (Dobbin
et al., 2005; Sarker et al., 2012).

This study aimed to identify bacteria species
associated with L. dominicanus at the Santa
Catarina islands, as well as to identify these
microorganisms as potential vectors of
disease transmition for these seabirds and
also humans.

Materials and Methods
Study Area

From May/2011 to November/2013,
monthly campaigns were made on three
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coastal islands located in the southern Brazil
of Santa Catarina state, called Tamboretes,
Moleques do Sul and Lobos respectively.
The Tamboretes archipelago is composed of
the Norte, Porto, Meio and Bird islands and
is located on the northern Santa Catarina
(26022'10" S, 48031'11" W), five kilometers
away from the coast approximately.

This archipelago is inserted in the state park
called Acarai, created in 2005. It has 6.667
acres and great diversity of fauna and flora.
The Bird Island was used as a representative
of archipelago, where all samples were
collected. The Moleques do Sul Island
(27°50' S, 48°25" W), is located in a central
portion of the state of Santa Catarina, 12
Kilometers away from the coast of
Florianopolis. This island is part of a natural
state park called Parque Estadual da Serra
do Tabuleiro (Bege and Pauli, 1989; Branco,
2004). The Ecological Reserve of Lobos
Island is located between the states of Santa
Catarina and Rio Grande do Sul, in front of
Laguna city (26°48' S, 48°23" W), and
constitutes an important nesting area for the
L. dominicanus (Figure 1). It should be
noted that a management plan for this
conservation area has not yet been
developed and the site has consistently
suffered anthropogenic pressures, such as
unsustainable  tourism, indiscriminate
fishing, and great movement of vessels,
besides the risk of contamination by oil and
other chemical pollutants (Branco, 2004;
Cesconetto et al., 2011).

For this research important to observe that
the islands are located at the north, center
and south of the Santa Catarina state. Thus,
the geographic distribution of these islands
was taken into account to obtain
representative samples of the entire Santa
Catarina coast, and also the biggest colonies
of L. dominicanus (Figure 1).
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Field Activities

Monthly visits to the islands were held
between May 2011 and November 2013.
Despite the impossibility of capturing adult
gulls during their offspring growing period,
it was possible to capture immature
individuals that were not yet able to fly,
from which cloacal samples were obtained
and used for microbiota identification. On
Moleques do Sul, the field occurred between
May 2011 and November 2011 (number of
outings = 6), whereas the fieldwork on
Tamboretes, located in the north of the state,
was conducted between May 2012 and
November 2012 (number of outings = 6); on
Lobos, in the south, the outings occurred
between August and November 2013
(number of outings = 3).

Samples were obtained with the use of
cloacal swab containing Cary Blair culture
medium for transport. For each sample one
young gull was captured. The samples were
kept at room temperature, packed in
polystyrene boxes and sent to the laboratory
within two days on average from the date of
collection. In the laboratory, the samples
were placed in peptone water and kept at
35°C for 48 hours. Subsequently the
samples were transferred to tetrathionate
broth, targeting species gram-negative
(genus Salmonella), and also seeded in
mannitol salt agar to obtain gram-positive
bacteria  (genus Staphylococcus). The
samples remained in tetrathionate broth for
24 hours at 35°C and were then sown in
Petri dishes with Salmonella Shigella (SS),
Xilose Lisina Desoxicolato (XLD) and
Bismuth Sulphite agar (BS agar). After 24
hours of incubation all colonies were purify
in TSA agar (trypticase soy agar) for
observation of species morphology (Silva et
al., 2010).

Simmons' citrate agar (CS agar), Triple
sugar iron (TSI agar), Urea broth agar (UB
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agar), SIM agar, and Rugai-lysine agar were
used to identify Gram-negative bacteria.
DNase agar, tube coagulase test, catalase
test in blade, and PYR test were used to
identify Gram-positive bacteria. All samples
remained for 48 hours at 35°C after seeded
in enrichment broths and biochemical tests,
and 24 hours in selective media.
Macroscopic features of the culture media
employed were used for identification in
accordance with the manufacturers, as well
as the biochemical results used (Silva et al.,
2010).

Data Analysis

The total number of swabs collected on the
islands allowed the inoculation of Petri
dishes, from which the frequency among the
isolated strains was logged. For data
analysis, Kolmogorov-Smirnov was used to
observe the normality of data, and then,
Kruskall-Wallis test was used to verify the
existence of significant differences in the
number of isolated strains identified among
the islands. The results were presented in
form of graphs and charts using Excel 2010
software. The Past 3.0 was used to
calculated the diversity (Shannon-Weaver
orH"), equitability (Pielou or J)and richness
(Margalef or Dmg), as well as the Jaccard
and Bray-Curtis similarity index.

Results and Discussion

It was possible to capture 39 young gulls,
where cloacal swabs were obtained: 17
samples were obtained in the Moleques do
Sul Island, 13 samples in the Tamboretes
(Bird Island) and 9 samples on Lobos Island,
representing 43.6%, 33.3% and 23.1 % of
the total samples respectively. In terms of
percentages, the total number of species of
bacteria identified by island in the cloacal
samples of young gqulls accounted were
42.42%, 39.39% and 18.18% respectively
(Figure 2).
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Regarding the microbiota, a total of 23
species of bacteria belonging to 12 different
genera were identified on the islands. On
Moleques do Sul, a total of 14 species of
pathogenic bacteria were identified, whereas
13 were identified on Tamboretes and 6 on
Lobos Island. Of the twenty-three (23)
species of bacteria identified, ten (10) were
common to two or three islands. The 39
samples collected allowed the inoculation of
117 Petri dishes with specific culture media
for the growth of bacterial colonies.
Therefore, it was possible to register the
number and frequency of isolated strains,
according to the species of bacteria (Table
1).

Was not observed a normal distribution for
number of isolated strains per species in
each island. The Kruskall-Wallis test (H =
74914; n = 33; p < 0,05 indicated
significant differences among the islands
applied to number of isolated strains per
specie.

From the total number of inoculated dishes,
in terms of percentages, as shown in Table
1, of the most representative species that are
common to two or three islands, the
following stand out: Staphylococcus aureus
(30.43%, 35.90% and 25.69% - Moleques
do Sul Islands, Lobos Islands and
Tamboretes Islands, respectively),
Salmonella enteritidis (20.65%, 24.36% and
17.43% - Moleques do Sul, Lobos and
Tamboretes,  respectively),  Citrobacter
koseri (11.96%, 14.10% and 10.09% -
Moleques do Sul, Lobos and Tamboretes,
respectively) and Shigella sp. (7.61% and
6.42% - Moleques do Sul and Tamboretes
Islands, respectively). For all other species
identified, the number of strains was less
than 5%, and/or were not common to two or
more islands.

Values for diversity (Shannon-Weaver),
richness (Margalef), and equitability
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(Pielou) indices were calculated using the
number of strains per species and for each of
the studied islands. Values are presented in
tables (Table 2).

Through the Figure 3, it was possible to
observe the frequency of tested colonies or
strains for a specific biochemistry protocol,
allowing the identification of particular
species of bacteria.

The Tamboretes Island presented higher
diversity (2.36) of pathogenic bacteria,
followed by Moleques do Sul (2.10) and
Lobos Islands (1.35). Regarding the values
recorded for the Margalef richness index,
Moleques do Sul had the highest value
(2.87), followed by Tamboretes (2.55) and
Lobos (1.14). The Pielou equitability index
was higher for Tamboretes (0.92), followed
by Moleques do Sul (0.79) and Lobos
(0.51).

The similarity was calculated using the
Jaccard and Bray-Curtis methods. The
values are presented in the Tables 3a and 3b,
which allow for a comparison of the
microbial diversity among the three islands.

Through Cluster charts of the three islands, a
comparative analysis between the similarity
indices show that Jaccard index
demonstrated greater proximities between
Tamboretes and Moleques do Sul (Figure
4a), while for the Bray-Curtis indices, there
was greater similarity between Lobos and
Tamboretes (Figure 4b).

The results of this study suggest a strong
association between pathogenic bacteria and
the species L. dominicanus caught on three
islands of the coast of Santa Catarina, during
their reproductive period. Of the 39 samples
collected on the islands, all were positive for
some pathogenic species of bacteria.
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Table.1 This table presents the identified Species of Bacteria (Coloring by Gram Method — or +) in the population of Larus
dominicanus between May 2011 and November 2013. The values of (n) show the number of isolated strains tested by a specific
biochemistry protocol, while the values of (%) reflect such number in terms of percentage.

Moleques do Sul Island Lobos Island Tamboretes Island
Species (sp.) Gram n % Species (sp.) Gram n % Species (sp.) Gram n %
Citrobacter koseri - 11 11.96 Citrobacter koseri - 11 1410  Citrobacter amalonatius - 1 0.92
Enterobacter aerogenes - 2 2.17 Enterobacter cloacae - 1 1.28 Citrobacter freundii - 6 5.50
Enterobacter agglomerans - 1 1.09 Proteus mirabilis - 18 23.08 Citrobacter koseri - 11 10.09
Escherichia coli - 2 2.17 Providencia rettgeri - 1 1.28 Enterococcus spp. + 4 3,67
Klebsiela pneumoniae - 4 4.35 Salmonella enteretidis - 19 24.36 Escherichia coli - 2 1.83
Leclercia adecarboxylata - 1 1.09 Staphylococcus aureus + 28 35.90 Klebsiela pneumoniae - 4 3.67
Proteus vulgaris - 4 4.35 — . . . Proteus mirabilis - 18 16.51
Salmonella cholerae suis - 1 1.09 o o o o Proteus vulgaris - 4 3.67
Salmonella enteritidis - 19 20.65 o . . . Salmonella enteretidis - 19 17.43
Salmonella typhy - 4 4.35 o o o o Salmonella typhy - 4 3.67
Shigella spp. - 7 7.61 o o o o Shigella spp. - 7 6.42
Staphylococcus aureus + 28 30.43 o o o o Staphylococcus aureus + 28 25.69
Staphylococcus epidermidis + 7 7.61 . o o o Yersinia sp. - 1 0.92
Yersinia pseudotuberculosis - 1 1.09 o ox ox ox fale *x *x *x
92 100.00 78 100.00 109 100.00
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Table.2 Values for Diversity, Richness and Equitability Index Calculated for the Number of
isolated Strains between May 2011 and November 2013.

Moleques do Sul Lobos Tamboretes
Diversity (H”) 2.1058 1.3592 2.3618
Richness (Dmg) 2.8750 1.1477 2.5579
Equitability (J*) 0.7979 0.5150 0.9208

Table.3 Values for the Jaccard (a) and Bray-Curtis (b) Similarity Index for the Comparison
between the Number of isolated Strains between May 2011 and November 2013.

a)
Moleques do Sul Lobos Tamboretes
Moleques do Sul 1.00 0.16 0.33
Lobos 0.16 1.00 0.31
Tamboretes 0.33 0.31 1.00
b)
Moleques do Sul Lobos Tamboretes
Moleques do Sul 1.00 0.16 0.33
Lobos 0.16 1.00 0.31
Tamboretes 0.33 0.31 1.00

Fig.1 The Map above shows the Three Islands where were Conducted the Field Activities,
located at Santa Catarina coast, South Brazil.

Santa Catarina State
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Fig.2 Percentage of Samples obtained on the Three Islands (a), and Percentage of the Number of
Identified Species of Bacteria from Cloacal Swabs of Larus dominicanuson the three Islands
between May 2011 and November 2013.
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Fig.3 The figure above shows the Frequency among the isolated Strains. The records are for
Moleques do Sul Island (a), Lobos Island (b) and Tamboretes Islands (c).
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Fig.4 Similarity of Species identified from isolates among Moleques do Sul, Tamboretes and
Lobos islands, through the Jaccard (a) and Bray-Curtis (b) indices.
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Thirty-two bacterial species were recorded
from cloacal samples of the species Sula
leocogaster on Ilhas Moleques do Sul and
Ilhas Tamboretes, prompting for care in the
spread of diseases through biological vectors
(Castro-Silva et al., 2011). The isolation of
campylobacteria from Larus ridibundus,
including species that are zoonotic
enteropathogens, indicates that wild birds
potentially serve as a reservoir for human
infection (Debruyne et al., 2010). The
isolation of campylobacteria from L.
ridibundus, including species that are
zoonotic enteropathogens, indicates that
wild birds potentially serve as a reservoir for
human infection (Debruyne et al., 2010). In
Canada, a study conducted by Kinzelman et
al., (2008), it was observed that in 30% of
samples, pathogenic bacteria were found,
indicating the possibility of the species
Larus argentatus and Larus delawarensis,
two very common gulls on the Canadian
coast, to be vectors of diseases transmitted
to humans.

The kelp gull is a very common bird on the
entire Brazilian coast, and thus, it is
important to acknowledge these gulls as a
reservoir and potential vector of disease

Bray-Curtis Similarity
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transmission.  How  this  pathogenic
microorganisms affects the kelp gull is a
question to observe, because is unknown the
effects on reproductive success for example.

Although still very incipient, seabirds
microbiota studies can serve as an important
control tool of pathological and

epidemiological problems (Debruyne et al.,
2010; Santos et al., 2012). The presence of
species potentially hazardous to human
health, such as the species of the genus
Salmonella, combined with the ability of the
birds to offset al.,ong the coast and even
enter the coastal territory facilitates the
transport of antibiotic-resistant strains and
possible human pathogens (Potti et al.,
2002). Colonies of the species Salmonella
enteritidis were observed in samples from all
the islands, and it is the second highest
occurring bacteria, in terms of percentage,
among the colonies found. In studies of
Kinzelman et al., (2008), few samples of
Salmonella were found, but they do not rule
out the potential risk of seabirds to act as a
reservoir of these bacteria.

Siebert et al., (2012) investigating seabirds
and coastal birds populations in Germany
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suggests that pathogenic bacteria such as
Clostridium perfringens and Escherichia
coli could harm the health of this birds by
interfering, for example, on the reproductive
success through premature mortality of
juveniles and neonates. The authors Castro-
Silva et al., (2011) warn of the high risk of
contamination of both public and animal
health by bacteria of the type Salmonella,
often associated with enteric and/or septic
processes (Benskin et al.,2009). Salmonella
enteretidis and Salmonella cholerae suis
stand out among the species with the
greatest epidemiological significance.

Both species are important causes of
infectious diseases that afflict individuals
and their ability to mutate and antibiotic
resistance. The production of cytotoxins, the
presence of endotoxins and resistance to
conventional antibiotics are among the main
virulence factors associated with infections
by different serotypes of Salmonella in
animals (Ribeiro et al., 2010). Salmonella
enteretidis was recorded in samples from all
the islands, being the second largest group in
representativeness.

These results suggest evidence that the gulls
could act as a reservoir for such bacterial
strains, becoming potential vectors of
transmission of the associated diseases. In
the Argentinean Patagonia region, the
population of the species grows at alarming
levels, causing numerous ecological
problems and associated diseases binding
problems, as they can take advantage of
anthropogenic food available in that region
(Schiavini and Yorio, 1995; Yorio et al.,
1998). Thus, careful strategies should be
taken in order to allow the proper
management of the species L. dominicanus.

The identification of the bacteria associated
with seabirds is the first step towards
differentiation between commensal and/or
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pathogenic microbiota present in the species
L. dominicanus, which in turn can be
affected by many variables such as diet,
environment, and also the contact with other
infected birds. Some authors point out that
the habitat and feeding patterns can be
decisive for the composition of the bacteria
that will be associated with these birds
(Mills et al., 1999; Waldenstrom et al.,
2002; Maul et al.,, 2005; Benskin et al.,
2009; Rose et al., 2009; Debruyne et al.,
2010; Chryssanthou et al., 2011; Santos et
al., 2012; Sarker et al., 2012).

In Argentina, there is strong concern about
the increase in populations of L.
dominicanus, as it is often observed feeding
on garbage dumps and landfills close to their
breeding sites. In those articles, the authors
emphasize the strong association between
pathogenic bacteria and parasites, and
externalize their concern about these
animals acting as vectors of pathogen
transmission to humans (Schiavini and
Yorio, 1995; Yorio and Quintana, 1996;
Frere et al., 2000; Diaz et al., 2011).

The most representative species in our
study, in order of importance and similar to
all the islands, were the species
Staphylococcus aureus, Salmonella
enteritidis and Citrobacter koseri. Although
some studies analyzing the microbiota
associated with seabirds and shorebirds
demonstrated the presence of Escherichia
coli (Schiavini and Yorio, 1995; Yorio and
Quintana, 1996; Kinzelman et al., 2008;
Castro-Silva et al., 2011), the results for this
species was lower than 2%, observed in
samples from Tamboretes and Moleques do
Sul Islands.

This species is usually associated with
environments contaminated with human
waste and such correlation could indicate
unsanitary environment. Tamboretes
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Islands, located in the northern-central coast
of Santa Catarina, is close to the largest
industrial center of the state, the city of
Joinville, and records of Escherichia coli of
these samples may suggest evidence of
contamination of these sites. This bacterial
species is one of those species in which
strains multidrug-resistant to antimicrobials
have rapidly emerged, due to its wide
environmental distribution and coverage in
the possibilities of placement to man and
animals (Rose et al., 2009).

The species L. dominicanus is often
observed feeding near the fishing companies
in the state of Santa Catarina, where fish are
handled, often without proper sanitization
methods. Close contact of the gull at these
places could potentiate the risk of cross
contamination  to  humans  through
contaminated fish consumption (Ebert and
Branco, 2009). Studies showed that the gulls
contribute to the contamination of oysters in
nature and in cultivation farms which could
there by potentiate the transmission of
diseases to humans (Albarnaz et al., 2007).

However, attention should also be given to
other species of bacteria identified, which
are related to the type of feeding of the L.
dominicanus. Lobos and Tamboretes Islands
are close to major urban centers, only a few
miles away from the coast, and there are
reports that the gulls could take food from
anthropogenic origin deposited in those
cities landfills. As an opportunistic feeding
(Schiavini and Yorio, 1995; Yorio et al.,
1998; Ebert and Branco, 2009), it often
resorts to alternative sources to get their
food out of the breeding season, thus
contributing to the carrying of harmful
species of bacteria to the Santa Catarina
islands. As an example, the genus
Enterobacter, observed in samples collected
on Lobos and Moleques do Sul, is
responsible for various infectious diseases,
and in birds, Staphylococcus aureus is
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known to cause various diseases such as
chronic osteomyelitis and acute septicemia
(Skeeles, 1997).

Microbial diversity at Tamboretes showed
the highest values for Shannon (H™ = 2,
3618), which may represent evidence of
environmental contamination, since this
island is close to the largest industrial center
in the state of Santa Catarina. This
information is similar to the results observed
for microbiota of shorebirds in the estuary of
the Tagus, near Lisbon in Portugal (Santos
et al., 2012). For Jaccard, a qualitative
index, greater similarity occurred between
Tamboretes and Moleques do Sul Islands,
whereas Bray-Curtis (quantitative index)
approaches Lobos and Tamboretes islands
regarding its microbial diversity.

This type of information is very important
for the environmental management, whereas
the diversity of the pathogenic bacteria
could be correlated to aspects of
environmental contamination. With the
exception of Tamboretes, both Moleques do
Sul and Lobos are located in areas of
ecological importance.Moleques do Sul is
inserted in a state park called Parque
Estadual da Serra do Tabuleiro, home to
endemic species (Cherem et al., 2011),
whereas Lobos Island is a nursery for
several marine species, especially whales
that migrate from the Argentinian Patagonia
to give birth in warmer waters (Cesconetto
etal., 2011).

Other species of bacteria identified in this
study may also contribute to the
transmission of severe diseases. In
Bangladesh, Staphylococcus spp., Bacillus
spp., Escherichia coli, Proteus spp. and
Salmonella spp. were isolated from oral
swabs, cloacal swabs and faecal samples of
apparently healthy six different species of
water birds (Sarker et al., 2012).
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Studies show that samples of Yersinia sp.,
when inoculated intragastrically in man,
have the ability to invade multiple organs
and tissues, where they remain for varying
periods (Medeiros et al., 1987). The
presence of bacteria such as Yersinia
pseudotuberculosis and Klebsiella
pneumoniae found in samples of L.
dominicanus feces reinforce theories that
these birds serve as vectors of contamination
and development of resistant strains of these
species. The isolated species Providencia
rettgeriis a kind of Gram-negative bacteria
belonging to the Enterobacteriaceae family.
They are opportunistic pathogens in humans
and are mainly related to urinary tract
infection, especially in patients with
extensive burns or probes. This species is
still related to cases of urinary tract infection
and is also a serious problem of hospital
contamination, as observed in the probes
used in patients (Sousa et al., 2004).

In general, the observation of pronounced
levels of pathogenic bacteria leads to
hypotheses for explaining the marine
environment contamination. According to
these results, in the Southern Argentinean
town of Ushuaia, the Antarctic Peninsula,
Antarctic Islands and the Falkland Islands
were found a wide variety of yeast and
bacteria associated with gulls, probably
reflecting pollution of coastal seawater from
urban waste and other human activities
(Chryssanthou et al., 2011).

Thus, the presence of contaminated L.
dominicanus suggests that areas near the
studied islands are unhealthy environment
and/or such areas have their conservation
status changed. Noteworthy is that these
islands are located in key areas of
environmental conservation, such as the
Parque Estadual da Serra do Tabuleiro and a
marine reserve called Reserva Marinha do
Arvoredo. This study is a first for the coastal

469

region of Santa Catarina and contributes
with updated information on the microbiota
present in kelp Gulls. Research of this
magnitude are very important for the
management of the marine environment,
allowing effective prophylactic measures to
combat possible pathogenic outbreaks.
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