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Resumen. – Ensamble de aves marinas y costeras en la barra de la Laguna de Rocha, Uruguay. –
La Laguna de Rocha es conocida por presentar gran cantidad de especies de aves marinas y costeras tanto
residentes como migratorias. Con el fin de conocer mejor la comunidad de aves que utilizan esta área, se
estudió la variación en la riqueza y abundancia del ensamble de aves marinas y costeras (Charadriidae, Sco-
lopacidae y Laridae) durante un año (período 2000–2001), y se describieron algunas características del
hábitat escogido por ellas. En un área de 60 ha, en la barra de la laguna, se obtuvieron datos de riqueza y
abundancia. Se registraron en total 24 especies correspondientes a migratorias de verano, migratorias de
invierno, y residentes. La riqueza fue menor en Julio (9) y Noviembre (11), momentos en los cuales se
registraron las mayores abundancias de Gaviotines Golondrina (Sterna hirundo) y de Gaviotines Sudameri-
canos (S. hirundinacea), respectivamente. Los chorlos y playeros presentaron menor abundancia pero una
alta riqueza, siendo las especies más comunes el Playerito Rabadilla Blanca (Calidris fuscicollis), el Chorlito
Pecho Canela (Charadrius modestus) y el Chorlo Dorado (Pluvialis dominica). El Gaviotín Chico (S. superciliaris)
fue registrado nidificando en el área de estudio durante dos temporadas reproductivas entre los meses de
Octubre a Febrero. Se observó una marcada variación estacional, principalmente relacionada con la llegada
de gran cantidad de aves migratorias en invierno (Julio) y a fines de la primavera (Noviembre). La barra de
la laguna de Rocha ofrece una gran variedad de ambientes que fueron utilizados para descanso, alimenta-
ción y nidificación por las especies de aves migratorias y residentes. Las características particulares de este
ambiente posiblemente también estén relacionadas con la alta riqueza de especies y con la variación tem-
poral observada.

Abstract. – Rocha lagoon is known to present many migrant and resident seabird and shorebird species.
In order to improve the knowledge of the birds community that inhabit this area, changes in richness and
abundance of the shorebird and seabird assemblage (Charadriidae, Scolopacidae and Laridae) were studied
during a year (period 2000–2001), and some of the habitat characteristics selected by the species were
described. Data on richness and abundance of birds were obtained through seasonal censuses in an area of
60 ha in the lagoon’s sandbar. Twenty four species of seabirds and shorebirds were registered in the study
area corresponding to summer migrants, winter migrants, and residents. Richness was low in July (9) and
November (11) when the highest peaks of abundances of Common Terns (Sterna hirundo) and South
American Terns (S. hirundinacea), respectively, were registered. Shorebirds were in general, less abundant
but showed high species richness, with the White-rumped Sandpiper (Calidris fuscicollis), the Rufous-chested
Dotterel (Charadrius modestus), and the American Golden Plover (Pluvialis dominica) being the three most
common species. Nesting of the Yellow-billed Tern (S. superciliaris) was registered in the study area during
two consecutive reproductive seasons between October and February. Remarkable seasonal variation was
observed, principally related with the arrival of migratory species in winter (July) and the end of spring
(November). Rocha lagoon’s sandbar offers a variety of habitats used for resting, feeding and breeding by
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migratory and resident species. Particular characteristics of the study area are also possibly related to the
high richness and the temporal variation observed. Accepted 28 May 2007.

Key words: Shorebirds, seabirds, temporal variation, estuarine environment, costal lagoon, Uruguay.

INTRODUCTION

Quantitative studies in species assemblages
that involve migratory and resident species
contribute to the knowledge of the basic eco-
logical requirements in wintering and breed-
ing grounds (Levey & Stiles 1992, Rappole et
al. 1993). These kinds of studies also contrib-
ute to document the migratory routes and the
evidence of population fluctuation (Levey &
Stiles 1992, Rappole et al. 1993). 

Bird assemblage composition and abun-
dance vary among and within habitats,
depending on the seasonal stability of the
resources and climate conditions (Karr 1976).
Irregularity in food resource availability could
result in birds feeding on other resources or
to move to another area (Karr 1976). Climate
seasonality is another reason why many birds
species migrate, avoiding the undesirable cli-
mate conditions and the scarcity of food
resources (Karr 1976, Levey & Stiles 1992,
Rappole & Tipton 1992). 

Uruguay is located within the corridors
used by many Nearctic and Neotropical
migrant bird species which appear in the
country during their non-breeding season
(Escalante 1970, Gore & Gepp 1978, Azpiroz
2003). Shorebirds (plovers and sandpipers)
are represented in Uruguay by 24 Nearctic
(Charadriidae 3, Scolopacidae 21), three  Neo-
tropical (coming from southern South
America), and two resident (Charadriidae)
(Azpiroz 2003). Larids are represented by five
Nearctic species, four Neotropical (also com-
ing from the south) and nine resident
(Azpiroz 2003).

Rocha lagoon, located in southeastern of
Uruguay, is an important wintering area for
migratory shorebirds and seabirds, as well as

resident species during their whole life cycle
(Clara & Maneyro 1999, Alfaro 2003).
Although it is known as an important bird
area, no published data based on periodical
surveys in this area exist. 

This coastal lagoon is a highly productive
and dynamic estuarine ecosystem, changing
both as a consequence of sedimentation and
man-induced actions (removal of sediments
to make discharge channels), which generate
important changes in the extent of intertidal
habitats (Pintos et al. 1988). Furthermore,
birds enhance these coastal ecosystems with
nutrients (guano), detritus, and food (as live
or dead preys), increasing the biodiversity of
the system (Polis et al. 1997). All these
attributes affect the bird composition and
abundance in temporal and spatial scales
(Burger et al. 1977, Hill et al. 1993). 

In order to improve the knowledge about
the bird community at Rocha lagoon and to
evaluate the importance of the area for migra-
tory and resident species and their temporal
variation, changes in richness and abundance
of Charadriidae, Scolopacidae and Laridae
families in the Rocha lagoon’s sandbar were
analyzed during the year, and some character-
istics of their respective habitat were
described.

STUDY AREA AND METHODS

Study area. Rocha lagoon, Rocha Department,
is located on the Atlantic coast of Uruguay
(34º33’S – 54º22’W), 10 km west from La Pal-
oma city (Fig. 1). This lagoon is part of a
coastal lagoon system ranging from Sauce
lagoon in Maldonado, Uruguay, to Lagoa dos
Patos in Rio Grande do Sul, Brazil (Clara &
Maneyro 1999). It is included in a MAB-
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UNESCO Reserve and was declared a
National Park and Multiple Use Area (Law Nº
17234) in 2000.

The lagoon area covers about 7200 ha,
with a maximum length of 13.85 km and a

width of 11.5 km, with an average water depth
of 0.6 m (Conde et al. 2000). The study area
includes part of the sandbar that separates the
lagoon from the sea (Fig. 1). This lagoon
opens to the sea, naturally or artificially,

FIG. 1. Rocha lagoon, Rocha Department, Uruguay. The circle shows the study area.
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TABLE 1. Species of the Charadriidae, Scolopacidae and Laridae registered in Rocha lagoon sandbar, Uruguay, showing the status, and the abundance and species richness dur-
ing the nine surveys. R = resident, SM = summer migrant, WM = winter migrant.

Scientific names Status Oct. 00 Feb. 01 March-4-01 May-4-01 May-30-01 July 01 Sept. 01 Nov.-6-01 Nov.-25-01 Total
CHARADRIIDAE

Vanellus chilensis
Pluvialis dominica
Charadrius falklandicus
Charadrius collaris
Charadrius modestus

SCOLOPACIDAE
Tringa melanoleuca
Tringa flavipes
Tringa solitaria
Tryngites subruficollis
Arenaria interpres
Calidris melanotos
Calidris alba
Calidris fuscicollis
Limosa haemastica
Gallinago paraguaiae

LARIDAE
Larus dominicanus
Larus maculipennis
Sterna trudeaui
Sterna hirundo
Sterna hirundinacea
Sterna superciliaris
Thalasseus eurygnathus
Thalasseus maximus
Rynchops niger

Abundance
Species richness

R
SM
WM

R
WM

SM
SM
SM
SM
SM
SM
SM
SM
SM
R

R
R
R

SM
WM

R
R
R
R

6
7

2

4

2

87

28
4

22

5
3
4
97
271
13

2
4
3
10

4
1
22

113
1

31
9

348

14

 
562
13

3
1
2
8

36

1

40
148
9
3
19
5
30

3
308
14

1

15
2

3

2
5
26

39
174
71

223
2

220
783
13

13

2
1
50

13

2

105
127
14
2
5

1
 

335
12

3

3
16

1

83
8
35

2105

30
2284

9

6
38

5

8

33
1

37
5
34
9

26
9
6
 

217
14

6
35

2

3
2

22

128

64

700

9
3
1
 

975
12

6
32

3

2

11
150

163

1300

15
23
1
 

1706
11

46
117
22
36
66

11
10
1
49
2
2
16
586
2
4

590
475
163
2384
2352
76
68
13
350
7441
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several times in a year, leading to a strong
salinity gradient in the lagoon (Pintos et al.
1988, Conde et al. 2000). 

Part of the study area (5 ha) is dominated
by psammophyle vegetation (Panicum race-
mousm, Hydrocotyle bonaerensis, Senecio crassiflorus,
Calystegia soldanella, Androtrichum triginum and
Croton capensis) on the sand dunes. We also
found halophyte (Juncus acutus) and hydro-
philic vegetation (Erythrina cristagalli, Hibiscus
cisplantinus, Canna glauca, Typha latifolia, Iris pseu-
dacorus) in estuarine marshes along part of
lagoon shore areas (0.9 ha) (Alonso 1997,
Lahitte & Hurrell 1997). There is a small por-
tion (7 ha) of coastal grassland between the
dunes and the lagoon dominated by Schoeno-
plectus americanus and Paspalum vaginatum
(Fagúndez & Lezama 2005). However, the
major part of the area (47 ha) consists of a
mudflat with sand dunes, and both the marine

coast and shallow lagoon areas without vege-
tation (Fig. 1). 

Survey design. Between October 2000 and
November 2001, 18 censuses were realized in
the study area following a 1500 m long and
400 m wide (60 ha) line transect parallel to the
sea coast and the lagoon shorelines. The study
area was visited on nine opportunities: 6
October 2000, 10 February, 9 March, 4 and 30
May, 2 July, 30 September, 6 and 25 Novem-
ber 2001. During each visit, two censuses,
one in the morning between 07:30 to 11:30 h
and one in the afternoon between 16:00 to
18:30 h, were realized in order to register
the species richness and relative abundance
of birds during the day. Each census lasted
2 h and the determination of the species
was done using 10 x 50 binoculars and a
30 x 80 scope. Because of biases associ-

FIG. 2. Monthly individual rarefaction curves of expected richness. The graph shows that September,
October and March were the most diverse survey periods, and November and July the lower. 
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ated with the observer’s detection and
count of birds, we considered relative abun-
dances as the minimum estimates. Aggrega-
tions of more than 500 birds were counted
by two observers, using the estimation
method of counting a small bird group and
then estimating the entire flock (Gregory et al.
2004). 

Data analysis. The two censuses done in each
visit (one in the morning and one in the after-
noon) were lumped together using the highest
abundance of each species for that day. Tem-
poral variation was assessed by a correspon-
dence analysis that can be used to link species
space and sample units space (McCune &
Grace 2002). Rarefaction curves were per-
formed to compare species diversity between
samples (Krebs 1989). 

RESULTS

During the study period, 24 species of shore-
birds and seabirds (Charadriidae, Scolo-
pacidae and Laridae) were recorded (Table 1).
The assemblage was composed by 11 Nearc-
tic migrant (summer migrants = SM), three
Neotropical migrants (winter migrants =
WM) and 10 residents (Table 1). Variation on
species richness was low, except in July and
end of November 2001, when diversity clearly
decreased, as shown in the rarefaction curves
(Fig. 2). June and November censuses showed
the highest abundance registered during the
study period (Fig. 3). 

Common Terns (Sterna hirundo) were the
most abundant Nearctic species, and were the
responsible for the pick detected in Novem-
ber (Fig. 3, Table 1). White-Rumped Sandpip-

FIG. 3. Total species richness and abundance of birds during the study period. Bars represent the abun-
dance of residents (R), summer migrants (SM) and winter migrants (WR), and dots represent the species
richness. 
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ers (Calidris fuscicollis) were the most abundant
shorebirds, and were present in all the surveys
except in July. However, most individuals of
this species appeared during spring–summer
surveys (September–March). Other frequently
observed Nearctic shorebirds were the Amer-
ican Golden Plover (Pluvialis dominica) and the
Buff-breasted Sandpipers (Tryngites subruficol-
lis), manly in spring–summer surveys (Sep-
tember–March) (Table 1). 

Neotropical migrants were best repre-
sented by the South American Tern (Sterna
hirundinacea), which was the most abundant
species of the whole assemblage (Table 1).
It had its highest abundance in July, which
determined the pick detected (Fig. 3). The
Rufous-chested Dotterel (Charadrius modestus)

appeared at the end of March and in July but
with considerably lower abundances, as well
as the Two-banded Plover (Charadrius falklan-
dicus) which appeared during February to the
end of May (Table 1). 

Resident species were best represented by
larids, being the Kelp Gull (Larus dominicanus),
the Brown Hooded Gull (Larus maculipennis)
and the Black Skimmer (Rinchops niger) the
most abundant (Table 1). Kelp Gulls, Collared
Plovers (Charadrius collaris) and Southern
Lapwings (Vanellus chilensis) appeared in all
surveys (Table 1). The Snowy-crowned Tern
(Sterna trudeaui), the Brown Hooded Gull and
the Black Skimmer were more abundant dur-
ing autumn (March–May), except that Black
Skimmers were also abundant in October

FIG. 4. Result of the correspondence analysis showing the distribution of the species between surveys.
Large dots represent the months and small dots correspond to the species. AIN = Arenaria interpres; CAL
= Calidris alba, CHC = Charadrius collaris; CHF = C. falklandicus, CFU = C. fuscicollis, CME = C. melanotos;
CHM = C. modestus; GPA = Gallinago. paraguaiae; LDO = Larus dominicanus, LHA = Limosa haemastica; LMA
= L. maculipennis, PDO = Pluvialis dominica; RNI = Rynchops niger; SDO = Sterna hirundo, SEA = S. hirundina-
cea; SSU = S. superciliaris, STR = S. trudeaui; TEU = Thalasseus eurygnathus, TFL = Tringa flavipes, TMA = T.
maximus; TME = T. melanoleuca; TSO = T. solitaria; TSU = Tryngites subruficollis; VCH = Vanellus chilensis.
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(Table 1). Yellow-billed Terns (S. superciliaris)
were breeding on the sand dunes with psam-
mophyle vegetation. Reproductive activity
was observed on four occasions correspond-
ing to the 2000–2001 and 2001– 2002 breed-
ing seasons. In February 2001, chicks were
observed on the nests and juveniles were
observed in March. By the end of September
2001, adults with breeding plumage were
observed displaying courtship activity. Finally,
on 6 November 2001, we counted three nests
with eggs and, on 25 November, eight nests
with eggs. 

In general, shorebirds used lagoon shore
areas, shallow water and grasslands where
they were observed foraging. They also used
the sand dunes and grasslands for resting.
Seabirds were observed roosting on the sand
dunes and shore areas of the lagoon, and used
the lagoon and sea waters for foraging.

Correspondence analysis showed two
major important axes that explained the
69.25% of the total variation in richness and
abundance of the system (Axis 1: 43.54% of
variation, eigenvalue = 0.869; Axis 2: 25.71%
of the variation, eigenvalue = 0.513; Fig. 4).
Axis 1 separates spring–summer months
(September–October–November–February)
from the autumn–winter ones (March–May–
July). This separation was strongly associated
with the two most abundant migrant species:
the Common Tern (36.6% of the variation) in
November (23.4% of the variation) and the
South American Tern (56.5% of the variation)
in July (51.3% of the variation) (Fig. 4). This
separation also clearly divides Nearctic
migrants from those migrating from the
south, except for one species, the Pectoral
Sandpiper (Calidris melanotos), a summer
migrant that appeared joining the autumn–
winter group. This species was registered only
in one occasion, in early May, thus the analysis
considered this species only associated with
the May survey. Residents species appeared
dispersed between the two groups.

Axis 2 separates fall and spring months
(September, October, May, March) from Feb-
ruary, November, and July (Fig. 4). The
Brown Hooded Gull represented 42.2% of
the total variation in the samples and was
strongly associated with March and May cen-
suses, while Common Terns again were asso-
ciated with November and February (12.4%
of the variation), and South American Terns
with July (13.6% of the variation) (Fig. 4). 

DISCUSSION 

The assemblage of shorebirds and seabirds
showed a strong temporal variation related to
the arrival and departure of migratory species
during the study period. Many studies of sea-
sonal variation in bird communities showed
important variations in richness and abun-
dance during the year, principally associated
with the availability of food resources, the
passage of migrant birds, and the changing
characteristics of the habitat (Karr 1976,
Burger et al. 1977, Howe 1984, Avery & Riper
1989, Marone 1992, Hill et al. 1993, Ferreira
Rodriguez 2000, Isacch et al. 2003a). 

Nearctic species were well represented in
the study area, principally by five species
which were the most abundant. Common
Terns arrive to the Uruguayan coast during
the southern spring and summer for overwin-
tering and feeding (Escalante 1970). High
numbers of this species were observed in
Lagoa dos Patos, Brazil (up to 14,000) and in
Punta Rasa, Argentina (20,000–30,000); both
sites are classified as non-reproductive resting
areas of major importance (Hays et al. 1997,
Saponznikow et al. 2002, Bugoni & Vooren
2005). In Rocha lagoon, abundances were
considerably lower and, although we could
not cover the whole spring–summer season
(September–March), recent studies in the area
have shown that Common Terns are present
during the whole season with about the
same numbers (unpubl. data). Common Tern
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flocks were observed roosting over the sand
dunes and using both the lagoon and sea for
foraging activities. 

White-rumped Sandpipers are common in
the Uruguayan coast during their non-breed-
ing season from September to April (Tauge
1955, Gerzenstein 1965). Their reported big-
gest congregations along the coast of Argen-
tina took place mainly at the beginning
(October–December) and the end (March–
April) of their non-breeding season (Bala et al.
2001, Hernández et al. 2004, Gatto et al. 2005).
Our data show that the highest numbers were
observed in October, November and Febru-
ary, but recent studies at the same site indicate
that they remain during December and Janu-
ary with higher abundances (unpubl.). They
used the sand shorelines and shallow waters
for feeding, like in other non-breeding areas
in the region (Vooren & Chiaradia 1990,
D’Amico et al. 2004, Hernández & Bala 2007).
Other important Nearctic shorebirds in the
area were the American Golden Plover and
the Buff-breasted Sandpiper. These species
are principally associated with grassland habi-
tats in winter areas (Lanctot et al. 2002, Isacch
et al. 2003b, Isacch et al. 2003c, Blanco et al.
2004). Buff-breasted Sandpipers were always
observed using the grassland portion of the
study area. Otherwise, American Golden Plo-
vers also used the sand shores of the lagoon
for feeding, as observed in the coast of Bue-
nos Aires Province and southern Brazil
(Vooren & Chiaradia 1990, Blanco et al. 2004,
Blanco et al. 2006). Buff-breasted Sandpipers
appeared sporadically during the spring–sum-
mer censuses. Rocha lagoon has many grass-
land areas along the inland coast used by
many of them during the non-breeding sea-
son (Lanctot et al. 2002). It is probably that
they moved from one site to another, search-
ing for suitable food or roosting areas, and
that could be a reason for the infrequent
observations in the study area.

The South American Tern, the most

abundant of the three recorded Neotropical
species, breeds in Patagonia, Argentina from
November to January and migrates northward
to the wintering areas in Argentina, Uruguay
and Southern Brazil (Gerzenstein 1965,
Escalante 1970, Scolaro et al. 1996, Favero et
al. 2000, Bugoni & Vooren 2005, Yorio 2005).
Other populations breed in Santa Catarina,
Brazil during the southern winter (Sick 1997,
Branco 2003). Given the high registered num-
bers and the period of time they were in the
study area, the individuals that overwintered
in Uruguay should have come from Patago-
nian populations. Like Common Terns, they
used the sand dunes and sandbanks for rest-
ing but mainly the sea for foraging.

The Rufous-chested Dotterel and the
Two-banded Plover occur in Uruguay mainly
during fall–winter seasons (April–August)
(Gore & Gepp 1978). Rufous-chested Dotter-
els are principally observed in grassland habi-
tats during the non-breeding season (Isacch et
al. 2003b, Isacch et al. 2003c, Blanco et al.
2004), but in the study area they also used the
lagoon shorelines. The Two-banded Plover
was always observed using sand dunes and the
lagoon shore for feeding as it was in southern
Brazil and the Buenos Aires Province (Vooren
& Chiaradia 1990, Blanco et al. 2006). 

During spring (September) and autumn
(March), we registered the highest species
richness due to the presence of both the
northern and the southern migrants, and
many resident species. These two seasons rep-
resented the moments when the migratory
species interchanges took place, and their
abundances were fairly distributed. In autumn
surveys (March, May), the Brown-hooded
Gull was the most abundant species. It is a
resident species common on the Uruguayan
coast during autumn and winter, disappearing
from the coast during spring and summer,
possibly due to the movements to breeding
areas (Escalante 1970). Other resident species
common in the study area, the Black Skim-
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mer, the Kelp Gull, and the Snowy-crowned
Tern, had a similar behavior, breeding in
other areas and using the Rocha lagoon dur-
ing their non-breeding season. In contrast,
Yellow-billed Terns were breeding in the area
and dispersed during the non-breeding sea-
son. Data available on the breeding biology of
the Yellow-billed Tern in South America
show that the species prefers sandbars with
scarce vegetation for nesting (Escalante 1970,
Krannitz 1989, Maugeri 2005). Yellow-billed
Terns breeding in the area had low reproduc-
tive success, possibly due to human distur-
bances (egg predation and vehicle traffic over
the dunes).

Because of their diverse behavior, breed-
ing and resting in different sites at different
moments, resident species were not repre-
sented in the analysis as an independent
group from the migrants; they were mixed
with them and showed a difference in number
between summer and winter migrants.

Sand shorelines of Rocha lagoon offer a
great variety of invertebrates that could be
used by shorebirds as food resources (Kloet-
zer 2003). The estuary of Rocha lagoon offers
other food resources like fish, and also resting
and breeding areas for seabirds and shore-
birds. Further studies are necessary to explore
the relationship between the bird assemblage
and the dynamics of Rocha lagoon sandbar
and food availability in a temporal scale.

This study shows the importance of the
area for many species of shorebirds and sea-
birds as a breeding, roosting and foraging site.
Only a few places in Uruguay support migra-
tory species like in the Rocha lagoon. Migra-
tory species are the object of conservation
concerns because of their behavior, high
aggregation in colonies and roosting areas,
and their habitat degradation (Rappole et al.
1993, Yorio et al. 2001, Yorio 2005). Rocha
lagoon is a National Park but lacks a manage-
ment plan for a correct use of the area by vis-
itors. This study contributes to the knowledge

of the basic requirements for the conserva-
tion of bird species in this area.
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