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ABSTRACT: The distribution and movements of the Grey-headed Gull in the Brazilian coast are poorly known. Here, we provide
records and data on this species in the environments it uses more frequently, either polluted or non-polluted, in the “Regiio dos Lagos”
and northern Rio de Janeiro state. Counts were carried out during monthly systematic surveys from October 2011 to November
2012 and supplementary observations between February 2009 and October 2011. In total, 76 C. cirrocephalus records were made,
with mean and maximum numbers of 74.9+145 and 1,500 gulls, respectively. The difference in abundance between “Regido dos
Lagos” and northern Rio de Janeiro was not significant (Student’s test, P = 0.51). In northern Rio de Janeiro, greater numbers were
recorded during the dry season (116+220.8) than in the rainy season (16.5+31.6) (Student’s t test, P = 0.04). Coastal lagoons and
deactivated salt ponds were the most extensively used environments (Tukey test, P < 0.04). On the other hand, large flocks were
recorded in environments polluted with sewage. In addition, we present the first documented evidence that C. cirrocephalus breeds
in northern Rio de Janeiro, which indicates that the species is expanding its range in Rio de Janeiro as in other areas in Brazil.

KEY-WORDS: geographic expansion, habitat use, northern Rio de Janeiro, “Regido dos Lagos”, Restinga de Jurubatiba.

INTRODUCTION

The Grey-headed Gull Chroicocephalus cirrocephalus
(Vieillot 1818) inhabits coastal environments in Africa
and South America (Harrison 1983, Burger & Gochfeld
1996, Brooke ¢z al. 1999). In Brazil, relatively few records
have been obtained for the species, which makes it difficult
to assess C. cirrocephalus range and movements. To date,
the species is known to occur along the coast of northern
and northeastern Brazil, in the states of Para, Maranhio,
Ceard, Rio Grande do Norte, Alagoas and Pernambuco,
as well as irregularly in south and southeastern Brazil, in
the states of Rio de Janeiro, Sao Paulo, Santa Catarina,
Parand and Rio Grande do Sul (Sick 1997, Ruschel &
Costa 2003, Azevedo-Janior et al. 2004, Votto et al. 2006,
Rodrigues ez al. 2010, Scherer-Neto & Straube 2011,
Leal et al 2013, Tavares & Siciliano 2013a). However,
the specialized literature cites only one occurrence for the
state of Sao Paulo, which means that, in the southeastern
Brazilian coast, the species might be restricted to Rio
de Janeiro State (Pacheco & Bauer 2001, Barbieri e 4/.
2010, Tavares ez al. 2012).

In Rio de Janeiro State, the Grey-headed Gull has
been recorded to occur in the central coast by Sick &
Pabst (1968) and Pacheco (1988), and in the state’s
northern coast by Aguirre & Aldrighi (1983), Sick
(1997) and Tavares & Siciliano (2013a). Also, only two
specimens were collected in the state. The first is the type-
specimen, collected at an unspecified location in Rio de
Janeiro State, by Pierre Antoine Delalande, as early as
1816. The second specimen was collected in Cabo de
Sdo Tomé, on the state’s northern coast, and currently
it is housed in the Museu Nacional do Rio de Janeiro
(Aguirre & Aldrighi 1983). It should be emphasized
that although C. cirrocephalus is considered probably
threatened in the State, there is no previous abundance
information for the species, which is an obstacle to the
accurate evaluation of its conservation status, as well as
with other birds in Rio de Janeiro (Alves ez al. 2000,
Tavares & Siciliano 2013b).

This paper aims to (i) assess C. cirrocephalus
occurrence patterns in coastal wetlands of “Regido dos
Lagos” and northern Rio de Janeiro; (ii) identify the most
widely used environments by this species; and (iii) test if
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it uses polluted water bodies to the same extent as non-
polluted environments.

MATERIAL AND METHODS

Study site

This study was carried out in coastal wetlands of
two regions of Rio de Janeiro State, “Regido dos Lagos”
and northern Rio de Janeiro (22°54’S; 42°24°W and
21°37°S; 41°05°W) (Figure 1). “Regido dos Lagos”
is characterized by active and deactivated salt ponds,
mudflats and marshes surrounding the Araruama lagoon,
one of the largest hypersaline lagoons in the world

(Kjerfve 1986). This lagoon covers 20,000 ha of flooded

42°18' W

areas and communicates with the sea by Itajurd Canal,
which receives sewage discharges in different points
along its course. Northern Rio de Janeiro state comprises
numerous coastal lagoons, marshes, mudflats, and the Feia
lagoon, the second largest lagoon of Brazil, with 22,000
ha of permanent flooded areas, which communicates
with the sea by Flechas Canal. The water levels of most
water bodies in the region are regulated mainly (or only)
by rainfall regimes, which change drastically between
two periods, the dry season (April — September) and the
rainy season (October — March) (Carmouze ez al. 1991,
Esteves 1998, Macedo-Soares et 2/ 2010). In addition,
the federal protected area which includes coastal lagoons
and associated environments is the Restinga de Jurubatiba
National Park, located between the municipalities of
Macaé and Quissama (Figure 1).

41°27' W 40°36' W
1 1

Minas Gerais
State

22°0'S

Paraiba do SL_JI River

.
.
.
.

Sao Tomé
Cape

25 50 Kilometers

Minas Gerais

Guanabara

I Southemn .
BraZII At/antiC ; .......... srenasnnna 1: é Northern Rio ;
iRegido dos:i .
Ocean : : de Janeiro

State

Bay

FIGURE 1. Location of the study area, with indication of surveyed municipalities and the most representative water bodies along the coast of Rio de
Janeiro. Only environments located within 3 kilometers from the shoreline were visited. Surveyed municipalities: (A) Arraial do Cabo, (B) Armagio
dos Buzios, (C) Araruama, (D) Cabo Frio, (E) Rio das Ostras, (F) Macaé, (G) Carapebus, (H) Quissama, (I) Campos dos Goytacazes, (J) Sio Jodo

da Barra, (K) Sao Francisco de Itabapoana.
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Data collection

In total, a 380-h sighting effort was conducted
between February 2009 and November 2012. Scheduled
monthly excursions were carried out between the
municipalities of Araruama (“Regido dos Lagos”) and
Sao Francisco de Itabapoana (northern Rio de Janeiro),
from October 2011 to November 2012 (312-h) (Figure
1). However, the municipalities of Arraial do Cabo and
Armacio dos Buzios were surveyed only opportunistically
(23 h) as well as all the other areas, before October 2011
(45 h). Semi-random points spaced at least 300 m apart
were covered in a motor vehicle, along the margins
of wetlands located up to 3 km from the shoreline,
according to logistics and better use of time (Bibby ez
al. 2000, Accordi 2010). Birds were recorded using
8x42 binoculars and a 20-60x80 spotting scope. When
large flocks occurred, the counts were made based on
photographs taken using 300 mm releobjective lens. The
presence of pollution was evaluated based on the detection
of domestic sewage sources. Additionally, surveyed
environments were classified into eight groups, according
to physiognomy: coastal lagoons, deactivated salt ponds,
marshes, mudflats, canals, coastal marine waters, beaches
and estuaries (Kjerfve 1986, Esteves 1998).

Data Analysis

The differences in C. cirrocephalus abundance
between “Regido dos Lagos” and northern Rio de Janeiro
as well as the difference between dry and rainy seasons
and between polluted and non-polluted environments
were tested using the Student’s t test (Fisher 1939, Sokal
& Rohlf 2011). Also, variation in abundance among
types of environments was tested using the 1-way analysis
of variance (ANOVA) and the post hoc Tukey test for
multiple comparisons (Fisher 1936, 1938, Sokal & Rohlf
2011) . We used the Box—Cox transformation to find the
best transformation of data (Vernables & Ripley 2002).
Results were considered significant at P < 0.05. Statistical
analyses were performed considering only systematic
surveys, using the R software version 3.0.0 (lhaka &
Gentleman 1996).

RESULTS

Between February 2009 and October 2012, 76
records of the Grey-headed Gull were obtained in the
surveyed localities (Figure 2A-F), with mean number of
74.9+145 gulls. The numbers of C. cirrocephalus were
greater in northern Rio de Janeiro (95.9+180) than in
“Regiao dos Lagos™ (44.6+75.7) (Figure 3), but this
difference was not significant (Student’s t test, t = -0.67, P
=0.51). Besides that, the maximum number (1,500 gulls)

was recorded in the municipality of Quissama on 27
April 2012 in lagoons inside the Restinga de Jurubatiba
National Park. Also, on 3 June 2012, 733 grey-headed
gulls were counted in the same locality.

The Grey-headed Gull was present along the whole
year in “Regido dos Lagos” and northern Rio de Janeiro.
However, in the latter, greater numbers were recorded
during the dry season (116+220.8) than in the rainy
season (16.5+31.6) (Student’s t test, t =-2.1, P = 0.04). In
fact, during the rainy season, gulls disperse from lagoons
inside the Restinga de Jurubatiba National Park to other
areas of the State (Figure 4). In “Regido dos Lagos”,
numbers did not differ significantly between the dry
(66.4£110.8) and rainy seasons (52.1+52.5) (Student’s
test, t = 0.97, P = 0.34).

The number of the Grey-headed Gull varied
significantly among different types of environments
(ANOVA, F =999, P = 2.1*107) (Figure 5A). More
specifically, gulls’ abundance was significantly greater in
coastal lagoons than on beaches, coastal marine waters,
marshes and mudflats (Tukey test, P < 0.04). Besides that,
C. cirrocephalus was more abundant in environments
polluted with domestic sewage (105.5£169) than in
non-polluted sites (26+75.5) (Students ¢ test, t = -2.39,
P =0.02) (Figure 5B).

Additionally, during an opportunistic survey on 28
September 2008, we found eight fledgling chicks in a
marsh near the heliport of Sao Tomé Beach, Campos dos
Goytacazes (22°02’187S;41°03°10”W) (Figure 6). This is
the first documented evidence that C. cirrocephalus breeds
in northern Rio de Janeiro.

DISCUSSION

The Grey-headed gull is expanding its geographic
range along the Brazilian coast. In the State of Rio Grande
do Sul, only 12 records were reported in the 1980’s and
1990’s (Belton 1984, Mauricio & Dias 1996). However,
recent studies indicate that the species is becoming more
common along the whole coast of the State (Pacheco &
Fonseca 2002, Ruschel & Costa 2003, Votto ez al. 20006,
Petersen & Petry 2011, Accordi & Hartz 2013). In May
2006, Scherer et al (2011) recorded 30 individuals in the
municipality of Triunfo, Rio Grande do Sul. Besides that,
C. cirrocephalus was successively recorded for the first time
in the States of Sao Paulo (April 2009), Alagoas (March
2010) and Pernambuco (October 2011) (Barbieri ez 4.
2010, Leal et 2/ 2013). In Rio de Janeiro State, several
previous studies conducted on coastal environments did
not list C. cirrocephalus (Nacinovic 1982, Maciel 1984,
Antas et al. 1986, Alves et al. 1997, Alves & Pereira 1998,
Alves et al. 2004a, Alves et al. 2004b, Mallet-Rodrigues
et al. 2008). Given the above, the present records of large
flocks and a new breeding site in the northern coast of
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FIGURE 2. Records of Chroicocephalus cirrocephalus at “Regiao dos Lagos” and northern Rio de Janeiro, southeastern Brazil. (A) Mixed flock with
Ardea alba and Egretta thula in a costal lagoon in Carapebus; (B) Mixed flock with Rynchops niger in a deactivated salt pond in Regido dos Lagos; (C)
Flock in a polluted coastal lagoon in Regiao dos Lagos; (D-E) High numbers recorded inside the Restinga de Jurubatiba National Park; (F) Individual
resting on the sand beach. (Photos: D. C. T. and J.E M.).

160

o Mean _—
140 } [] MeantSE
T~ Mean+1.96*SE

120 t

60 |

Number of gulls
(0]
o

40}

1
L

20t

Regi&o dos Northern Rio de
Lagos Janeiro

FIGURE 3. Mean numbers of Chroicocephalus cirrocephalus in two coastal regions in Rio de Janeiro.
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FIGURE 4. Distribution and abundance of Chroicocephalus cirrocephalus in Rio de Janeiro, during dry and rainy seasons, between October 2011
and November 2012.
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FIGURE 5. (A) - Mean numbers of Chroicocephalus cirrocephalus in different types of environments in Rio de Janeiro. CL = coastal lagoons; CMW
= coastal marine waters; DSP = Deactivated salt ponds. (B) - Mean numbers of Chroicocephalus cirrocephalus in environments polluted and non-

polluted with sewage in Rio de Janeiro.
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FIGURE 6. Chroicocephalus cirrocephalus fledgling chick (arrow), recorded in the northern coast of Rio de Janeiro, on 28 September 2008. (Photo: S. S.).

the Rio de Janeiro suggests that the Grey-headed Gull
is expanding its geographic distribution in the State, as
observed in other sites along the Brazilian coast.

The flocks recorded during the dry seasons in coastal
lagoons of the Restinga de Jurubatiba National Park are
much larger than those reported for other Brazilian regions
and important bird sites in South America, especially those
located in Peru, Ecuadorand Uruguay (Blanco & Carbonell
2001, De Luca ez al. 2006, Menegheti 20006, Alfaro &
Sarroca 2009, lannacone et 2/ 2010, Alava & Haase
2011). Indeed, when compared to other environments in
which the species was recorded in this study, the coastal
lagoons surveyed show far greater biological productivity
(Kjerfve 1994, Knoppers 1994). During the dry season,
these environments become shallower, concentrating
greater abundance of food resources that can be easily
captured (Macedo-Soares ez al. 2010, Lisboa et al. 2011).
Similarly, 13,705 Grey-headed Gulls were reported for
the Rio Xandes estuary, on the coast of Argentina, an
environment with high productivity (Serra 2009).

The greater abundance of C. cirrocephalus during the
dry season (winter) in northern Rio de Janeiro coincides
with the pre-reproductive period of the species and the
period of higher availability of prey in coastal lagoons
inside Jurubatiba National Park (Olsen & Larsson 2004,
Macedo-Soares et al. 2010). On the other hand, lower
numbers of gulls were recorded during the rainy season

(summer), the breeding season of C. cirrocephalus, which
was confirmed by the present record of fledglings in
September 2008. During this period coastal lagoons
become a less suitable feeding environment due to
the considerable increase in water levels. So, it is quite
possible that the species moves from coastal lagoons
inside the Jurubatiba National Park to northern areas
to breed, during the rainy season. This is in accordance
with the species” habits of dispersing along short distances
before and after the reproductive period (Olsen &
Larsson 2004, Mata et al. 2006). In addition, the non-
significant difference in C. cirrocephalus abundance in
“Regiao dos Lagos” between the dry and rainy seasons
occurred because a resident population remains in the
region throughout the year (Sick 1997).

Aggregations of the Grey-headed gull were greater
in polluted than in non-polluted environments. Under
certain circumstances, organic waste inputs in water
bodies may trigger an increase availability of food
resources for gulls (O’Connor 1974, Green ez al. 1993).
However, these food sources could change natural
patterns of dispersion of individuals, which may choose
to feed in polluted environments, where it could be easier
to obtain nourishment, as opposed to natural sources,
during periods of food shortage (Raven & Coulson
2001). Besides that, by feeding in waters contaminated
with sewage, gulls become pathogen reservoirs, which

Revista Brasileira de Ornitologia, 21(3), 2013



174 Distribution and abundance of the Grey-headed Gull Chroicocephalus cirrocephalus (Vieillot, 1818) in Rio de Janeiro, Southeastern Brazilian coast
Davi Castro Tavares, Jailson Fulgencio de Moura, Carlos Eduardo Amorim, and Salvatore Siciliano

may have a negative impact in these species’ populations
(Alderisio & DeLuca 1999, Ferns & Mudge 2000, Moura
et al. 2012). In the worst scenario, infected gulls can
contaminate non-polluted water bodies, as well as waters
used by humans and other species (Benton ez al. 1983).
In fact, other birds, including threatened species in the
state of Rio de Janeiro, were sighted feeding in the same
places with Grey-headed Gulls, such as Egretta caerulea
(Linnaeus, 1758); Egretta thula (Molina, 1782); Platalea
ajaja Linnaeus, 1758; Tringa melanoleuca (Gmelin,
1789); Thalasseus acuflavidus (Cabot, 1847); Charadrius
semipalmatus Bonaparte, 1825; Rynchops niger Linnaeus,
1758; Ardea alba Linnaeus, 1758; Pluvialis squatarola
(Linnaeus, 1758); Himantopus melanurus Vieillot, 1817;
Larus dominicanus Lichtenstein, 1823 and Leucophaeus
atricilla (Linnaeus, 1758).

Finally, based on the 76 sightings of C. cirrocephalus
recorded in this study, including flocks of up to 842
individuals in northern Rio de Janeiro, and considering
the absence of records in previous works conducted in
the region, we concluded that the species is expanding
its range in the State. However, this expansion could
be linked with degradation of natural wetlands due
to sewage discharges. It should be stressed that coastal
lagoons exposed to the imminent risk of disappearing
due to anthropogenic pressure were the environments
that the species used most intensely. So, studies focused
on restoring and managing habitat conditions at regional
level may provide critical information to preserve suitable
sites for the Grey-headed Gull and other waterbirds.

ACKNOWLEDGMENTS

The authors are grateful to the municipal authorities
of Quissama, ICMBio and the Ecology and Natural
Resources Post-graduation Program, Universidade
Estadual do Norte Fluminense. To J. E Pacheco for
kindly providing relevant literature and three anonymous
referees for valuable suggestions on the manuscript. D. C.
T. is supported by Coordenagao de Aperfeicoamento de
Pessoal de Nivel Superior-CAPES.

REFERENCES

Accordi, I. A. 2010. Pesquisa ¢ Conservagio de aves em dreas
tmidas, p. 191-219. In: Von Matter, S.; Straube, F. C.; Accordi,
I. A.; Piacentini, V. & Céndido Junior, J. E (eds.). Ornitologia e
conservagio: ciéncia aplicada, técnicas de pesquisa e levantamento.
Rio de Janeiro: Technical Books.

Accordi, I. A. & Hartz, S. M. 2013. Aves em um mosaico de
ambientes costeiros no sul do Brasil. Arualidades Ornitolégicas On-
line, 172: 49-59.

Aguirre, A. A. & Aldrighi, A. D. 1983. Cardlogo das aves do Museu
da Fauna, primeira parte. Rio de Janeiro: Instituto Brasileiro de
Desenvolvimento Florestal.

Alava, J.]J. & Haase, B. 2011. Waterbird biodiversity and conservation
threats in coastal Ecuador and the Galapagos Islands, 271-314 In:
Grillo, O. & Venora, G (eds.). Ecosystems Biodiversity. Croatia:
InTech.

Alderisio, K. A. & Deluca, N. 1999. Seasonal enumeration of
fecal coliform bacteria from the feces of ring-billed gulls (Zarus
delawarensis) and Canada geese (Branta canadensis). Applied and
Environmental Microbiology, 65: 5628-5630.

Alfaro, M. & Sarroca, M. 2009. Uruguay: informe anual. In:
Unterkofler, D. A. & Blanco, D. E. El censo neotropical de aves
acudticas 2008. Buenos Aires: Wetlands International.

Alves, V. S.; Soares, A. B. A. & Ribeiro, A. B. 1997. Birds of the
Jequia Mangrove system, Ilha do Governador, Baia de Guanabara,
Rio de Janeiro, Brazil, p. 163-170. In: Kjerfve, B.; Larcerca, L.
D. & Diop, E. H. S. (eds.). Mangrove ecosystem studies in Latin
America and Africa. Paris: United Nations Educational Scientific
and Cultural Organizations.

Alves, M. A. S. & DPereira, E. F. 1998. Richness, abundance and
seasonality of bird species in a lagoon of an urban area (Lagoa
Rodrigo de Freitas) of Rio de Janeiro, Brazil. Ararajuba, 6: 110-116.

Alves, M. A. S.; Pacheco, J. E;; Gonzaga, L. A. P; Cavalcanti, R. B.;
Raposo, M. A.; Yamashita, C.; Maciel, N. C. & Castanheira,
M. 2000. Aves, p. 117-124. In: Bergallo, H. G.; Rocha, C. E
D.; Alves, M. A. S. & Sluys, M. V. (eds.). A fauna ameacada de
extingdo do estado do Rio de Janeiro. Rio de Janeiro: edUER].

Alves, M. A. S.; Storni, A.; Almeida, E. M.; Gomes, V. S. M.;
Oliveira, C. H. P;; Marques, R. V. & Vecchi, M. 2004a. A
comunidade de aves na restinga de Jurubatiba, p. 199-214. In:
Rocha, C. E. D.; Esteves, E A. & Scarano, F. R. (eds.). Pesquisas de
longa duragio na restinga de Jurubatiba: ecologia, histdria natural
e conservagao. Rio de Janeiro: Rima.

Alves, V. S.; Soares, A. B. A. & Couto, G. S. 2004b. Aves marinhas
¢ aqudticas das ilhas do estado do Rio de Janeiro, p. 83-100. In:
Branco, J. O. (ed.). Aves marinhas e insulares brasileiras: biologia
e conservagdo. Itajai: Editora da Univali.

Antas, P. T. Z.; Silva, E; Alves, M. A. S. & Lara-Resende, S. M.
1986. Brazil, p. 60-104. In: Scott, D. A. & Carbonell, M. (eds.).
A directory of neotropical wetlands. Cambridge: International
Union for Conservation of Nature and Natural Resources.

Azevedo-Junior, S. M.; Larrazdbal, M. E. & Pena, O. 2004. Aves
aqudticas de ambientes antropicos (salinas) do Rio Grande do
Norte, Brasil, p. 255-266. In: Branco, J. O. (ed.). Aves marinhas
insulares brasileiras: bioecologia e conservacdo. Itajai: Editora
UNIVALL

Barbieri, E.; Gongalves, C. A.; Silveira, L. F. & Cortez-Kiyohara,
A.L.L.2010. Registros de duas aves marinhas inéditas no estado
de Sio Paulo, Brasil: Chroicocephalus cirrocephalus e Anous minutus
(Charadriiformes). Revista Brasileira de Ornitologia, 18: 242-244.

Belton, W. 1984. Birds of Rio Grande do Sul, Brazil. Part 1. Rheidae
though Furnariidae. Bulletin of American Museum of Natural
History, 178: 371-361.

Benton, C.; Khan, F.; Monaghan, P; Richards, W. N. & Shedden,
C. B. 1983. Contamination of a major water supply by gulls.
Water Research, 17: 789-798.

Bibby, C.; Martin, J. & Marsden, S. 2000. Expedition field techniques:
Bird surveys. Cambridge: BirdLife International.

Blanco, D. E. & Carbonell, M. 2001. 7he neotropical waterbird
census - The first 10 years: 1990-1999. Buenos Aires: Wetlands
International.

Brooke, R. K.; Allan, D. G.; Cooper, J.; Cyrus, D. P;; Dean, W. R.
J.; Dyer, B. M.; Martin, A. P. & Taylor, R. H. 1999. Breeding
distribution, population size and conservation of the Greyheaded
Gull Larus cirrocephalus in southern Africa. Ostrich, 70: 157-163.

Burger, J. & Gochfeld, M. 1996. Family Laridae (Gulls), p. 752-
623. In: Del Hoyo, J.; Elliott, A. & Sargatal, J. (eds.). Handbook
of the birds of the World, v. 3. Hoatzin to Auks. Barcelona: Linx
Edicions.

Revista Brasileira de Ornitologia, 21(3), 2013



Distribution and abundance of the Grey-headed Gull Chroicocephalus cirrocephalus (Vieillot, 1818) in Rio de Janeiro, Southeastern Brazilian coast 175
Davi Castro Tavares, Jailson Fulgencio de Moura, Carlos Eduardo Amorim, and Salvatore Siciliano

Carmouze, J. P; Knoppers, B. & Vasconcelos, P. 1991. Metabolism
of a subtropical brazilian lagoon. Biogeochemistry, 14: 129-148.

De Luca, A.; Develey, P. & Olmos, F. 2006. Final Report. Waterbirds
in Brazil. Sao Paulo: Save Brazil.

Esteves, F. A. 1998. Lagoas costeiras: origem, funcionamento e
possibilidades de manejo, p. 63-87. In: Esteves, F A. (ed.).
Ecologia das Lagoas Costeiras do Parque Nacional da Restinga
de Jurubatiba e do Municipio de Macaé (R]). Rio de Janeiro:
Universidade Federal do Rio de Janeiro.

Ferns, P. N. & Mudge, G. P. 2000. Abundance, diet and Salmonella
contamination of gull feeding at sewage outfalls. Water Research,
34: 2653-2660.

Fisher, R.A. 1936. The use of multiple measurements in taxonomic
problems. Annals of Eugenics, 7: 179-188.

Fisher, R. A. 1938. The statistical utilization of multiple measurements.
Annals of Eugenics, 8: 376-386.

Fisher, R. A. 1939. “Student”. Annals of Eugenics, 9: 1-9.

Green, P. T; Hill, D. A. & Clark, N. A. 1993. The Effects of
Organic Inputs to Estuaries on Overwintering Bird Populations and
Communities. Oxfordshire: British Trust for Ornithology.

Harrison, P. 1983. Seabirds: an identification guide. Boston: Mifllin.

Iannacone, J.; Atasi, M.; Bocanegra, T.; Camacho, M.; Montes, A.;
Santos, S.; Zuniga, H. & Alayo, M. 2010. Diversidad de aves en
el humedal Pantanos de Villa, Lima, Pert: periodo 2004-2007.
Biota Neotropica, 10: 295-304.

Ihaka, R. & Gentleman, R. 1996. R: a language for data analysis
and graphics. Journal of Computational and Graphical Statistics, 5:
299-314.

Kjerfve, B. 1986. Comparative oceanography of coastal lagoons, p.
63-81. In: Wolfe, D. A. (ed.). Estuarine variability. New York:
Academic Press.

Kjerfve, B. 1994. Coastal lagoons, p. 1-8. In: Kjerfve, B. (ed.). Coastal
lagoon processes. Amsterdam: Elsevier.

Knoppers, B. 1994. Aquatic primary production in castal lagoons,
p. 243-286. In: Kjerfve, B. (ed.). Coastal lagoon processes.
Amsterdam: Elsevier Oceanography.

Leal, S.; Serapido, L. C. H. & Pereira, G. A. 2013. Registros
documentados da gaivota-de-franklin  Leucophaeus  pipixcan
(Wagler, 1831) no Nordeste do Brasil e da gaivota-de-cabega-cinza
Chroicocephalus cirrocephalus (Vieillot, 1817) nos estados de Alagoas
e Pernambuco. Revista Brasileira de Ornitologia, 21: 105-108.

Lisboa, L. K.; Silva, A. L. L. & Petrucio, M. M. 2011. Aquatic
invertebrate’s distribution in a freshwater coastal lagoon of
southern Brazil in relaton to water and sediment characteristics.
Acta Limnologica Brasiliensia, 23: 119-217.

Macedo-Soares, P. H. M.; Petry, A. C.; Farjalla, V. F. & Camaraschi,
E. P. 2010. Hydrological connectivity in a coastal inland systems:
lessons from a Neotropical fish metacommunity. Ecology of
Freshwater, 19: 7-18.

Maciel, N. C. 1984. Fauna das restingas do estado do Rio de Janeiro:
levantamento histérico, p. 285-304 . In: Lacerda, L. D.; Aratjo,
D. S. D.; Cerqueira, R. & Turcq, B. (orgs.). Anais do Simpésio
sobre Restingas Brasileiras. Niteréi: CEUFE

Mallet-Rodrigues, F; Alves, V. S.; Noronha, M. L. M. N.; Serpa,
G. A.; Soares, A. B. A.; Couto, G. S.; Maciel, E.; Madeira, S.
& Draghi, J. 2008. Aves da Baixada de Jacarepagud, Municipio
do Rio de Janeiro, Estado do Rio de Janeiro. Revista Brasileira de
Ornitologia, 16: 221-231.

Mata, J. R.; Erize, £ & Rumboll, M. 2006. Aves de sudamérica.
Buenos Aires: Letemendia.

Mauricio, G. N. & Dias, R. A. 1996. Novos registros e extensoes
de distribuicio de aves palustres e costeiras no litoral sul do Rio
Grande do Sul. Revista Brasileira de Ornitologia, 4: 47-51.

Menegheti, J. O. 2006. Brasil: informe anual. Censo neotropical de
aves aqudticas 2005. In: Lépez-Lants, B. & Blanco, D. E (eds.).
El Censo Neotropical de Aves Actiaticas 2005. Buenos Aires:
Wetlands International.

Moura, J. E; Roges, E. M.; Souza, R. L; Siciliano, S. & Rodrigues,
D. P. 2012. Marine Environment and Public Health, p. 263-284.
In: Lameed, G. A. (ed.). Biodiversity Conservation and Utilization
in a Diverse World. Rijeka: Intech.

Nacinovic, J. B. 1982. Aves observadas nas lagoas e litoral da cidade
do Rio de Janeiro. O Canarinbo, 7: 13-14.

O’Connor, R. J. 1974. Feeding behavior of the Kittiwake. Bird Study,
21:1185-1192.

Olsen, K. M. & Larsson, H. 2004. Gulls of Europe, Asia and North
America. London: Christopher Helm.

Pacheco, J. F. 1988. Acréscimos 2 lista de aves do municipio do Rio
de Janeiro. Boletim FBCN, 23: 104-120.

Pacheco, J. F. & Bauer, C. 2001. A lista de aves do Espirito Santo
de Augusto Ruschi (1953): uma avaliacio critica, p. 261-278.
In: Albuquerque, J. L. B.; Cindido Junior, J. E; Straube, E C.
& Roos, A. L. (eds.). Ornitologia e conservagio: da ciéncia as
estratégias. Tubarao: Editora Unisul.

Pacheco, J. E. & Fonseca, P. S. M. 2002. Resultados de excursio
ornitoldgica a determinadas dreas dos estados de Sao Paulo, Santa
Catarina ¢ Rio grande do Sul em Janeiro, 1990. Atualidades
Ornitoldgicas, 106:

Petersen, E. S. & Petry, M. V. 2011. Riqueza e abundancia sazonal de
Laridae e Sternidae no litoral médio do Rio Grande do Sul, Brasil.
Revista Brasileira de Ornitologia, 19: 493-497.

Raven, S. J. & Coulson, J. C. 2001. Effects of cleaning a tidal river
of sewage on gull numbers: a before-and-after study of the River
Tyne, northeast England. Bird Study, 48: 48-58.

Rodrigues, A. A. F; Bezerra, L. R. P; Pereira, A. S.; Carvalho, D.
L. & Lopes, A. T. L. 2010. Reproducio de Sternula antillarum
(Charadriiformes: Sternidae) na costa amazonica do Brasil. Revista
Basileira de Ornitologia, 18: 216-221.

Ruschel, C. & Costa, R. 2003. Registros da gaivota-de-cabeca-cinza,
Larus cirrocephalus (Vieillot, 1818) no Oeste do Rio Grande do
Sul. Atualidades Ornitoldgicas, 111: 11.

Scherer-Neto, P. & Straube, F. C. 2011. Lista das aves do Parand:
edicdo comemorativa do “Centendrio da Ornitologia do Parand’.
Curitiba: Hori Consultoria Ambiental.

Scherer, A. L.; Petry, M. V. & Scherer, J. F. M. 2011. Estrutura e
composicao da comunidade de aves aqudticas em uma 4rea tmida
no sul do Brasil. Revista Brasileira de Ornitologia, 19: 323-331.

Serra, D. A. 2009. Cenco neotropical de aves acudticas 2008. In:
Unterkofler, D. A. & Blanco, D. E. (eds.) El censo neotropical de
aves acudticas 2008. Buenos Aires: Wetlands International.

Sick, H. 1997. Ornitologia Brasileira. Edicio revista e ampliada por
José Fernando Pacheco. Rio de Janeiro: Nova Fronteira.

Sick, H. & Pabst, L. E. 1968. As aves do Rio de Janeiro (Guanabara),
lista sistemdtica anotada. Arquivo do Museu Nacional, 53: 99-160.

Sokal, R. R.; Rohlf, E. J. 2011. Biometry. 4 ed. New York: W. H.
Freeman & Co.

Tavares, D. C. & Siciliano, S. 2013a. An inventory of wetland non-
passerine birds along a southeastern Brazilian coastal area. Journal
of Threatened Taxa, 5: 4586-4597.

Tavares, D. C. & Siciliano, S. 2013b. Registro documentado de
cabeca-seca Mycteria americana no Norte Fluminense apés 18
anos sem relatos de ocorréncia. Atualidades Ornitoldgicas, 172:
18-21.

Tavares, D. C.; Moura, J. F. & Siciliano, S. 2012. As aves das dreas
tmidas. Ciéncia Hoje, 50: 42-47.

Vernables, W. N. & Ripley, B. D. 2002. Modern applied statistics with
S. New York: Springer.

Votto, A. P; Gomes Jr, A. & Bugoni, L. 2006. Sazonalidade da
avifauna no campus Carreiros da Fundagio Universidade Federal
do Rio Grande, Rio Grande do Sul, Brasil. Estudos de Biologia,
28: 45-55.

Associate Editor: Leandro Bugoni.

Revista Brasileira de Ornitologia, 21(3), 2013



