Body mass and acquisition of breeding plumage of wintering Calidris pusilla
(Linnaeus) (Aves, Scolopacidae) in the coast of Pernambuco, north-eastern Brazil
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ABSTRACT. Annually, large flocks of semipalmated sandpiper Calidris pusilla (Linnaeus, 1766) winter along South
America coast, between September-April. They store fats in order to moult and return to their breeding grounds.
Here, was examined body masses and plumage of adults Semipalmated Sandpipers during the departure month
to evaluate the relationship between body mass and plumage. Fieldwork was conducted at Coroa do Avido
(7°40’S, 34°50’W), Pernambuco. Birds were trapped in mist-nets between April 1990 and 1997. They were weighed,
and aged according to plumage. Adult plumage may be (1) non-breeding, (2) pre-breeding, and (3) breeding. A
total of 213 birds were weighed and examined, so that 8.0% (17) presented non-breeding plumage, 54.0% (115)
pre-breeding, and 38.0% (81) breeding plumage. As in Semipalmated Sandpiper, 25g is the minimum body mass
required to migrate, birds with breeding plumage and most with pre-breeding, were potentially apt to migrate.
Non-breeding plumage birds presented smaller body mass. Apparently physiological problems and infestation
may be important factors to explain over-summering, i.e., individuals remaining in the wintering grounds during
the boreal summer.
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RESUMO. Anualmente grandes bandos de Calidris pusilla (Linnaeus, 1766) invernam ao longo da costa da América
do Sul, entre setembro e abril. Estas aves acumulam gordura para realizar mudas e retornar aos seus locais de
reproducdo. Neste estudo foram examinadas a massa corporea e a plumagem de C. pusilla adultos durante o més
de retorno aos sitios reprodutivos, de forma a avaliar sua relacdo. A amostragem foi conduzida na Coroa do
Aviio (7°40’S,34°50°'W), Pernambuco. As aves foram capturadas com redes de neblina entre abril de 1990 e 1997.
Os adultos e os jovens foram diferenciados através da analise de plumagem. A plumagem dos adultos foi
classificada em: (1) nao-reprodutiva, (2) pré-reprodutiva e (3) reprodutiva. Um total de 213 aves foi examinado e
sua massa corpérea mensurada. Destas, 8.0% (17) apresentaram plumagem n3o-reprodutiva, 54.0% (115) preé-
reprodutiva e 38.0% (81) reprodutiva. Sendo 25 g a massa corporea minima necessaria para a migracio em C.
pusilla, as aves em plumagem reprodutiva e a maior parte daquelas com plumagem pré-reprodutiva estavam
potencialmente aptas a migrar. As aves em plumagem n3o-reprodutiva apresentaram as menores massas corporeas.
Aparentemente, problemas fisioldgicos e parasitarios podem ser importantes fatores para explicar a permanéncia
de adultos nos locais de invernada durante o verdo boreal.

PALAVRAS CHAVE. América do Sul, areas de invernada, aves limicolas, migracao.

The Semipalmated Sandpiper Calidris pusilla (Linnaeus, 1766) is
a small (13-15 cm, 15-36g) shorebird that breeds near the water
in low sub-arctic tundra of New World (from Alaskan coast along
Canada to northern Quebec) (Grarro-TrREVOR 1992, PiErsMA et al.
1996). The sexes are similar in plumage, but females are slightly

larger, especially in bill length (Hayman et al. 1986). This mono-
typic species presents three non-nominated breeding popula-
tions, so that Western population present longer bill and wing
lengths on average (HARRINGTON & MORRISON 1979, MorrisoN 1984,
Havman et al. 1986, GratTo-TREVOR 1992, Piirsma et al. 1996).
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With the approaching of the boreal winter, birds from
the eastern Artic migrate southward, to reaching their winter-
ing grounds in the Central and South America Atlantic coast
(e.g. HARRINGTON & MORRIsoN 1979, MorrisoN 1984, MorrisoN &
Ross 1989). Several researches (e.g. McNEemL & Capieux 1972) em-
phasized the importance of fat stored to the migration. Such
reserves provide energy to non-stop flights of 3,000 to 4,000
kilometres (GraTTO-TREVOR 1992).

Annually, between the middle of August and the early
September, flocks of Semipalmated Sandpiper arrive to the coast
of the state of Pernambuco, north-eastern Brazil, staying there
until April (Azevepo Junior 1998). Studies on the morphometry
and recovery of banded birds confirm that Eastern North
America birds wintering in this region (Azevepo JUnior &
LarrazABAL 1999, Azevepo JUNIOR ef al. 2001). Here we present
eight years data on the body mass of adults Semipalmated Sand-
piper trapped in April, the departure period. As body condition
may explain bird ability to migrate (AnTas & Nascimento 1990),
our aim was to evaluate the relationship between breeding
plumage and body mass just after the northward migration.

MATERIAL AND METHODS

Fieldwork was carried out at the Coroa do Aviao (7°40’S
and 34°50’W), a c. 2 ha islet during high tides, located on the
north of the Canal de Santa Cruz estuarine complex, district
of Igarassu, state of Pernambuco. The vegetation in the islet is
restinga and the introduced palm Cocos nucifera Linnaeus
(AzeveDO JUNIOR & LARrRAZABAL 1994). The eastern part of the area
presents sandbanks that are utilized by several species of Neartic
shorebirds (Azevepo JUNior 1998).

Semipalmated Sandpipers were trapped in mist-nets dur-
ing nocturnal high tides, of a shorebird banding program car-
ried out from April 1990-1997. The captures took place in April
because it is the departure month of wintering shorebirds in
the coast of Pernambuco (Azevepo JUNIOR et al. 2002). Captured
birds were weighed with spring scales to the nearest 0.5 g. Age
was determined by plumage analysis, and each adult was clas-
sified according plumage categories (after Hayman et al. 1986):
(1) non-breeding, rather plain grey-brown above; (2) pre-breed-
ing, upper parts are mostly brownish-grey; and (3) breeding,
upper parts generally greyish or buff, never with extensive ru-
fous, dark centres to scapulars contrast strongly, and breast
and fore-flanks streaked blackish.

Analysis of variance (ANOVA) was used to compare body
masses among plumage categories. If significant differences
were found, then was used Tukey’s test (Zar 1999) in order to
identify significant differences among categories. Statistical
analyses were performed using Statistica 5.0 (StatSoft, Inc.)
software package. Significance level was set at p < 0.05.

RESULTS

A total of 213 adults were examined and weighed. Of
these, 8.0% (17) presented non-breeding plumage, 54.0% (115)
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pre-breeding, and 38.0 (81) breeding (Tab. I). Bird body mass
was significantly different according to plumage (F = 29.492,
d.f. =2, p<0.001), so that the three categories were unequal:
non-breeding and pre-breeding (p < 0.001), non-breeding and
breeding (p < 0.001), and pre-breeding and breeding (p < 0.005).

Table |. Body masses of Semipalmated Sandpiper Calidris pusilla
captured in April 1990-97 at Coroa do Avido. First row, mean and
standard deviation in parenthesis; second row, range; and third
row, the sample size.

Non-breeding Pre-breeding Breeding
26.3 (3.0) 33.3(4.9) 35.38 (3.8)
22.0-35.0 21.0-46.0 25.0-44.0

n=17 n=115 n =81
DISCUSSION

The body fat and flight range of some Charadriiforms
can be estimated using the equations of McNeiL & Cabpitux
(1972), which include as parameters the fresh weight and wing
length. According to these equations, ANTas & NasciMENTO (1990)
stated that for Semipalmated Sandpiper the minimum body
mass required to migrate was 25 g. In this study, all individu-
als with breeding plumage presented body masses higher than
25 g, and thus were potentially apt to migrate. However, only
a smaller population of trapped birds had breeding plumage.
This fact was expected since April is the month of returning of
wintering shorebirds in the coast of Pernambuco. Furthermore,
in the study area, Semipalmated Sandpiper reach its highest
flight ranges in April and earlier May (Azevepo JUNIOR et al. 2002).
This supports that these months correspond to the migration
period in the region.

The breeding plumage can also be acquired in areas near
the artic, during the migration (Antas & Nascivento 1990). This
may explain the fact that most birds presented pre-breeding
plumage. In this category, we found the extremes of body mass.
This large amplitude of values includes individuals both apt
and inapt to migrate (less than 25 g for the later). In the study
area AZEVEDO JUNIOR & LARRAZABAL (1999) reported the occurrence
of contour moult throughout the year, and individuals with
pre-breeding plumage occurring from March.

The highest flight range of Semipalmated Sandpiper at
the Coroa do Aviao was 3,547.77 Kilometres for an individual
trapped in April 1994, with 44 g, wing length of 100 mm, and
pre-breeding plumage (Azevepo JUNIOR et al. 2002). Furthermore,
the highest flight ranges of Semipalmated Sandpiper in
Pernambuco were found in individuals with pre-breeding plum-
age (Azevepo JUNIOR ef al. 2002). A research conducted in the
State of Rio Grande do Sul, southern Brazil (LArA-REsENDE et al.
1989), found that in April, the mean body mass of Semipal-
mated Sandpiper was 33.2 g (range 23-40 g), and the flight
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range for the highest mass values was 4,000 km. In the state of
Maranhdo, northern Brazil, Roprigues (2000), found a flight
range varying between 2,000 and 2,800 km, and a mean body
mass for earlier May of 33.4 g (range 30-39 g).

Birds with non-breeding plumage had smaller body mass,
and only a minor proportion of them were potentially apt to
migrate. They may correspond to individuals without physi-
ological conditions to moult and migrate. We could list three
hypotheses to explain this: (1) these individuals may delay their
departure, acquiring sufficient energetic reserves; (2) they can
migrate, stopping at several points along their routes to re-
plenish their reserves; and (3) they do not migrate to their
breeding ground.

Some juvenile, sub-adults, and even moulting adults in-
dividuals are observed between May and July at the Coroa do
Aviao (Azevepo JUNIOr 1998). According to Grarro-TREvOR (1992),
most juveniles of Semipalmated Sandpiper stay in their win-
tering ground during the boreal summer. However, the perma-
nence of adults in the wintering grounds during the boreal
summer (over-summering) is probably related to physiologi-
cal or parasitism problems, which prevent moulting and fat-
tening (McNELL et al. 1994). Studies with the Greater Yellow-
legs Tringa melanoleuca (Gmelin, 1789) at wintering grounds
in Venezuela (McNEIL et al. 1995, 1996) showed that there is an
exponential decreasing of fat in relation to the infestation level
by Trematode. High infestation level can prevent or delay the
pre-migratory moult and fattening in some of these birds at
their wintering grounds, being an important factor to the over-
summering (McNEIL et al. 1996).

Another factor that could influence the migration are the
environmental conditions. ButLer et al. (1997) used some of the
current models of flight energetic demand (e.g. CAsTRO & MYERs
1988) and migration phenology to evaluate the role of wind
assistance in the northward migration of the Western Sand-
piper Calidris mauri (Cabanis, 1857). The authors stated that
the frequency and duration of favourable winds are important
to the migratory strategies of several species that undertake long-
distance migrations at high altitudes, influencing their perma-
nence in the wintering grounds, and also the flight speed and
energetic demand (ButLer ef al. 1997). Thus, favourable winds
could decrease the flight energetic demand, and thus some in-
dividuals with low body mass could also migrate.

Concluding, the highest values of body mass was found
in birds with breeding plumage, which potentially were apt to
migrate. Although the body mass of birds with pre-breeding
plumage presented smaller mean values, they were also apt to
migrate. Individuals that present non-breeding plumage in
April probably correspond to adults over-summering in the
area due physiological and infestation problems.
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