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MIGRATION AND WINTERING OF BLACKCAPS
SYLVIA ATRICAPILLA IN EASTERN SPAIN

Arantza LEAL*, Juan S. MONROS* & Emilio BARBA*!

SUMMARY.—Migration and wintering of Blackcaps Sylvia atricapilla in Eastern Spain.
Aims: To describe the phenology of migratory passages and wintering of Blackcaps.
Location: Orange plantations in eastern Spain.
Methods: Data were collected between 1997 and 2002 at a Constant Effort Site.
Results: We captured between 94 and 206 individuals per season (from September to April of the next year).
We used information on seasonal variation of fat score and the distribution of intra-seasonal recaptures to dis-
tinguish between the postnuptial passage (from late September to mid October), the prenuptial passage
(from early to late April), and the wintering period (from mid October to late March). More juveniles than
adults were captured both during the migratory passages and during the winter. A similar proportion of males
and females were captured during both passages, while males were more abundant during most of the win-
tering period. We found no differences in dates of passage between age classes or sexes.
Conclusions: We described for the first time in Spain the phenology of both post- and prenuptial migratory
passages and wintering of Blackcaps at a particular site during several years. Data presented here, along with
other published studies, suggest the existence of differential migration between sexes. Females might winter
at lower latitudes than males.

Key words: Blackcap, constant effort site, differential migration, postnuptial migration, prenuptial mi-
gration, Sylvia atricapilla, wintering.

RESUMEN.—Migracion e invernada de la Curruca Capirotada Sylvia atricapilla en el este de Esparia.
Objetivos: Describir la fenologia de paso migratorio e invernada de la Curruca Capirotada.
Localidad: Un naranjal del este de Espaifia.
Métodos: Hemos utilizado datos recopilados entre 1997 y 2002 en una Estacion de Esfuerzo Constante.
Resultados: Las capturas oscilaron entre 94 y 206 individuos por estacion (desde septiembre de un afo a abril
del siguiente). Hemos utilizado informacion sobre la variacion estacional en el indice de grasa y la distribucién
de las recapturas intraestacionales para distinguir entre los periodos de paso postnupcial (entre finales de sep-
tiembre y mediados de octubre) y prenupcial (durante el mes de abril) y el periodo de invernada (de mediados
de octubre a final de marzo). Tanto en los periodos de paso como durante la invernada se capturaron mas jo-
venes que adultos. Durante ambos pasos encontramos una proporcion similar de machos y hembras, mientras
que los machos son mds numerosos durante la mayor parte del periodo invernal. No encontramos diferencias
en las fechas de paso entre clases de edad o sexos.
Conclusiones: Describimos, por primera vez en Espafia, la fenologia de los pasos migratorios post- y pre-
nupcial y la invernada de la Curruca Capirotada en un area de estudio concreta durante varios afios. Los datos
presentados, junto con otros ya publicados, sugieren que hay una migracién diferencial entre sexos, de
modo que una mayor proporcién de hembras pasan el invierno a latitudes mds bajas.

Palabras clave: Curruca Capirotada, estacién de esfuerzo constante, invernada, migracién diferencial, mi-
gracién postnupcial, migracién prenupcial, Sylvia atricapilla.

INTRODUCTION

The Blackcap Sylvia atricapilla is a bree-
ding bird in the Iberian Peninsula, and it is
abundant in the north of Spain and in some ha-
bitats of the Mediterranean region (Carbonell,
2003). However, the migratory behaviour of
this species determines changes in both the size

and the composition of Iberian populations
along the annual cycle (reviewed by Telleria
et al., 1999; see also Telleria & Carbonell,
1999). First, birds migrating from Europe to
Africa, and those coming to spend the winter in
Spain, increase local populations, or occupy
areas where the species does not breed, either
briefly (migrating birds) or during the whole
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winter (wintering birds). Second, there are also
migratory movements of populations breeding
in Spain, either within the Peninsula or between
Spain and Africa.

Available information on the migration and
wintering of Blackcaps in the Iberian Peninsula
comes from three sources: (1) analyses of cap-
tures of birds ringed abroad and recaptured in
Spain during migration and/or wintering (Can-
tos, 1992, 1995; Cantos & Telleria, 1994); (2)
intensive local studies including capture and
identification of birds (Murillo & Sancho, 1969;
Cuadrado et al., 1995; Grandio, 1997); and (3)
phenological data from periodic census in seve-
ral localities (Costa, 1984; Zamora & Cama-
cho, 1984; Jordano, 1985; Obeso, 1987; Telleria
et al., 1999). In general, these data place the
postnuptial passage between late August and
November, with maxima during October, the
prenuptial passage between late February and
May, with maxima during March, and the win-
tering period between December and February.

Some authors have detected differences bet-
ween sexes or age classes both in numbers and
in dates of passage. For instance, Cantos (1995),
based on data from recaptures of birds ringed
abroad, found more males than females, and
more young than adults, both during the migra-
tory passage and during the winter. However, in
spite of its relative abundance and the studies al-
ready published, detailed information on the mi-
gration and wintering of Blackcaps in an area,
including phenological data, both at the popula-
tion and at the individual level (derived from
ringing data), and possible differences between
sexes or age classes, is not currently available.
We aim to present here data on these topics,
collected during a five-year period at a study
area in eastern Spain.

STUDY AREA AND METHODS
Study area

The study was performed in an extensive
orange plantation in Sagunto, Valencia (39°42'
N, 0°15' O). The Blackcap is a very rare bree-
der in the study area. For example, Gil-Delgado
(1983), did not mention this species among the
breeding bird community in his study plot (17
ha) which is close to the study area, and he has
not found any nest during the last 10 years,
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though one breeding pair per year was detected
during in 1985, 1990 and 1991 (. A. Gil-Del-
gado, pers. obs.). On the other hand, during the
five years of duration of the present study (see
below), only two Blackcaps have been cached
between May and July. Therefore, we could
assume that the population of Blackcaps in our
study area is virtually composed of migrant and
wintering individuals.

Constant effort site

Data presented here have been collected in a
Constant Effort Site (CES) which was opera-
ting within the study area. This method is con-
sidered as one of the best to gather data on bird
migration at a particular site (e.g. Salewski et
al., 2002). The CES was composed of two sets
of mist nets, each of them 33 m long and 14
mm mesh size, separated by about 50 m and
placed within orange plantations. The nets were
placed once a week just before sunrise, and
were operating during four hours. In most ca-
ses, the interval between sessions was 6-8 days.
Exceptionally, mainly due to bad weather or
logistic problems, the interval was longer (up to
11 days in four occasions). In these cases, the
period between the following sessions was re-
duced to a minimum of 5 days until the delay
was recovered. During the five-year study pe-
riod, a mean of one session per week was
achieved. Visits to the nets were typically done
every 30 minutes.

Although the CES was operating all year
round, only data from September to April were
included here, since these are those months
where Blackcaps were captured (with the ex-
ceptions mentioned above). For clarity, data
are presented in «seasons» (from September of
one year to April of the following year). We
analysed here data of five seasons, from Sep-
tember 1997 to April 2002.

Birds captured were ringed with individually
numbered metal rings (ICONA) and, from the
data gathered, the following are relevant to the
present study: date of capture, age (EURING),
sex, tarsus length (to the nearest 0.05 mm) and
fat score (over a scale of 5; Herrera, 1974). If,
for any reason, the value for a particular varia-
ble was missing for an individual, this indivi-
dual was excluded only from the analyses in-
volving the missing variable.
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Approach

We divided the paper into two parts. We first
tried to separate, as far as possible, the periods
of migratory passage and wintering in our study
area, using criteria based on phenology of cap-
tures and recaptures and the characteristics of
the birds captured.

First, regarding the temporal distribution of
captures, in places where an important migra-
tory passage occurs, maximum of captures du-
ring the periods of passage are observed which
identify these periods (e.g. Costa, 1984; Jorda-
no, 1985; Telleria et al., 1999). Secondly, we
expect that individuals who are wintering in
the study area would be easier to recapture du-
ring the same season than those which are in
their way to other wintering quarters. A short
stay in stop-over sites is characteristic of Black-
caps in the Mediterranean region (e.g. Gran-
dio, 1997 and references therein). Finally, some
of the characteristics of the birds which are mi-
grating, as fat score, size and sex or age ratios,
are different from those which are already set-
tled (e. g. Grandio, 1997; Cristol et al., 1999;
Pérez-Tris et al., 1999; Berthold, 2001).

Variation in some of the above parameters
was continuous and not always clear, so the
exact point of cutting was selected combining
all the information, and was therefore subjecti-
ve. Once the periods were defined, each bird
was exclusively included in one of the pheno-
logical periods defined, and the characteristics
of the birds captured in each of the periods
compared using proper statistical tests.

Analyses

To compare the characteristics of the birds
between years (first part of the paper), we have
considered the same number of weeks each se-
ason, fitting it to the year with less weeks of
presence of Blackcaps in the study area (2000-
01, 27 weeks). To achieve this, we have deleted
the data of the central weeks (between mid De-
cember and mid January) of the rest of the sea-
sons, both in the analyses and in the related fi-
gures (6 weeks deleted in 1997-98, 3 weeks
deleted in the other three seasons). We have
chosen these weeks from the middle of the win-
ter because we expected to find differences in
characteristics between wintering birds and tho-
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se which were merely passing through on mi-
gration, and assume that those captured in the
middle of the winter where all wintering birds.

On the other hand, once the different periods
(post-, prenuptial and wintering) had been de-
fined (second part of the paper), we took into
account these to analyse the characteristics of
the birds. Post- and prenuptial periods were
considered to be the first and last four weeks of
presence of Blackcaps in the study area each
year (see Results). After that, the rest of the
weeks of each season, the wintering period
(which could have different length each year),
was divided into three periods of the same
length, assuming the central period the excess
or defect of weeks (e.g. if there were 16 weeks,
we assigned 5 weeks to each of the initial and
final wintering period, and 6 weeks to the cen-
tral period). This was mainly done because the-
re probably was an overlap between migrating
and wintering periods. Thus only true winte-
ring birds were expected to be cached during
the «central» part of the wintering period, whi-
le some overlap between migrating and winte-
ring birds could occur during the «early» and
«late» parts of the wintering period as they
were defined here.

RESULTS
Temporal distribution of captures

The number of different Blackcaps captured
per season (September to April) varied between
94 and 206 during the study years. Including
recaptures within the same season, the number
varied between 102 and 219 individuals per se-
ason (Fig. 1). Blackcaps used to appear in the
study area by the end of September or early
October (Fig. 1). Since this moment, the spe-
cies was present in the captures for a period
varying between 27 (season 2000-01) and 33
weeks (season 1997-98).

In two seasons, 97-98 and 99-00, (Figs. 1A
and 1C, respectively), the number of Black-
caps captured increased during November and
December, a maximum was reached by late
December and early January, and then decrea-
sed until April. This pattern is less clear in the
other three seasons, where the distribution of
captures was more homogeneous, or showed
maxima most probably due to the intrinsic error
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FiG. 1.—Number of Blackcaps captured each week in the study area during the period 1997-2002. Grey: First
captures in that year; Black: Intraseasonal recaptures. Week 37 is the third week of September; Week 1 is the
first week of January.

[Niimero de currucas capirotadas capturadas cada semana en el drea de estudio durante el periodo 1997-
2002. Gris: Primeras capturas de ese aiio; Negro: Recapturas intraestacionales. La Semana 37 es la terce-
ra semana de septiembre, y la Semana 1 es la primera semana de enero.]

of the method. Anyway, in no season could we
see clear maxima associated with probable da-
tes of migratory passage either post- or pre-
nuptial.

Characteristics of the birds

The fat score was about 1.5-2.0 during the
first four weeks of presence in Sagunto (Fig. 2).
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This index was below 1.5 from weeks 5 to 23,
with the only exception of one week. From
week 23 onwards, the fat index was increasing
until values above 2.0 by the end of the period
of presence of Blackcaps in the study area. Tar-
sus length did not show a clear pattern of chan-
ge, being around 20.5 mm during the season.
Finally, it can not be observed clear seasonal
patterns in sex or age-class ratios, appearing in
general more males than females, especially
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FiG. 2.—Fat score of the Blackcaps captured during 1997-2002 (all years pooled). The central weeks of some
years were deleted to achieve the same number of weeks each year. Week 1 is the first week where Blackcaps

were captured each year (see text for details).

[Indice de grasa de las currucas capirotadas capturadas durante el periodo 1997-2002 (todos los arios jun-
tos). Se han eliminado las semanas centrales de algunos aiios para que todos los afios tuvieran el mismo nii-
mero de semanas. La Semana 1 es la primera semana en la que se capturaron currucas ese aio (ver texto

para mds detalles).]

during the second part of the season, and more
young than adults during all the season.

Distribution of recaptures

The percentage of birds captured more than
once per season varied between 4% and 12%.
The first week that we captured a bird which
was captured again in the study area during the
same season varied between mid October and
early December in different seasons. Counting
the weeks since the presence of Blackcaps in
the study area, the individuals captured before
the sixth week, with only one exception, were
not captured again during the same season
(Fig. 3; see also Fig. 1). After the sixth week,
some of the individuals captured were recaptu-
red during the same season (Fig. 3). Conside-
ring the individuals recaptured at least four we-
eks after their first capture, there was a
significant increase in their fat content during
this period (average fat score in the first captu-
re (£ SD) 0.89 % 0.62; average fat score in the
last capture = 1.37 + 0.83; n = 26, paired r-test,
t,s=3.37, P =0.02).

By the end of the season, the last week when
we recaptured an individual previously captu-
red this season varied between the third week
of March and the first week o April, in other
words, between three and five weeks before
the Blackcaps left the study area (Fig. 3; see
also Fig. 1).

Defining migrating and wintering periods

The seasonal distribution of captures does
not give clues to define migrating and winte-
ring periods, since no apparent, consistent, ma-
xima were detected during the study years. The
only clear seasonal pattern observed in the dif-
ferent characteristics of the captured birds stu-
died was their fat content (see above). These
data define an initial and a final period, of
about four weeks each, where fat content of
the birds was relatively high, suggesting pro-
bable periods of passage.

Another set of data is that on recaptures of
the same individuals within the same season.
These data show that, at least from mid Octo-
ber to early April there were individuals settled
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FiG. 3.—Individual capture histories of Blackcaps captured more than once within a season during the
study period. Each point indicates a capture of this bird and lines join the captures of the same individual.
Weeks standardised as in Fig. 2. All the captures occurred in the deleted weeks are concentrated in
Week 14 (e.g. there is only one point if the individual was captured and recaptured within the missing we-
eks). The presumed periods of migratory passage are shaded. Different symbols were used for birds cap-
tured each year: Black square: 97-98; white rhomb: 98-99; black rhomb: 99-00; white square: 00-01; black
triangle: 01-02.

[Historias individuales de captura de las currucas capirotadas capturadas mds de una vez durante una es-
tacion durante el periodo de estudio. Cada punto indica una captura de ese individuo y las lineas unen las
capturas de un individuo. Semanas estandarizadas como en la Fig. 2. Todas las capturas realizadas du-
rante las semanas que se han eliminado se han concentrado en la Semana 14 (e.g. sélo se presenta un pun-
to si ese individuo se ha capturado dos veces durante las semanas eliminadas). Se presentan sombreados
los supuestos periodos de paso migratorio. Se han utilizado simbolos distintos para los diferentes anos:
Cuadrado negro: 97-98; rombo blanco: 98-99; rombo negro: 99-00; cuadrado blanco: 00-01; triangulo
negro: 01-02.]
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in the study area, which could be considered as
wintering birds. Before that period (from late
September to mid October) the individuals cap-
tured were not recaptured again in the study
area during the season, while after it (early to
late April), the individuals captured have not
been captured before in this season, suggesting
that, at least most of them, were passing across
the study area and not settled there. Obviously,
the overlapping of migrating and wintering in-
dividuals was possible, and can not be discri-
minated with the recapture data.

Considering the first four weeks as a «post-
nuptial passage», and the last four weeks as a
«pre-nuptial passage», and the period between
them as a «wintering period», the different cap-
tures of a particular individual, with only five
exceptions, were placed within the wintering
period (Fig. 3). Only one individual captured
during the post-nuptial passage was recaptured
during the wintering period, while four indivi-
duals captured during the wintering periods
were recaptured during the pre-nuptial passage.
These results support the definition of the phe-
nological periods based on the fat content of
the birds, as well as the probable overlap bet-
ween birds passing over the study area and tho-
se settling there during the autumn or preparing
to leave during early spring.

Inter-annual recaptures

We had 28 inter-annual recaptures (birds
captured during a particular season and recap-
tured in any of the following ones) during the
study period. The percentage of birds recaptu-
red varied between 2.2% (season 01/02) and
9.6% (season 00/01). All the inter-annual re-
captures occurred during the wintering period
defined in the previous section, with the ex-
ception of one bird that was recaptured during
the pre-nuptial period. Therefore, this data set
also supports the above definition of periods.

Age, sex and biometry of the birds
in the different phenological periods

Grouping the five studied seasons, we found
no significant differences in the percentages of
young and adults in each of the five periods
considered ()(f1 =8.99, P =0.061), finding more
young than adults overall (64% vs. 36%; x; =
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48.33, P < 0.001). There were, however, signi-
ficant differences in the percentages of males
and females between periods (y; = 23.26, P <
0.001). A posteriori tests (Zar, 1996) produced
two homogeneous groups. The first one inclu-
ded the post- and prenuptial periods and the
early wintering period (y; = 1.50, P = 0.47),
where the proportion of males and females was
similar (51% vs 49%). The second one included
the central and late wintering periods (y; =
2.50, P = 0.11), with more males than females
(67% vs 33%).

To identify possible differences in the dates
of passage between sexes or age classes we di-
vided each passage period into two halves of
two weeks each. We did not find significant
differences between sexes (¥; = 0.01, P = 0.91)
or age classes (y; = 1.74, P = 0.19) during the
post-nuptial passage. The same was true for
the prenuptial period (sex: ;= 0.69, P = 0.41;
age classes: (y; =0, P = 1). Therefore, we did
not detect differences in the date of passage
between sexes or age classes in neither the
post- nor in the prenuptial periods.

Mean tarsus length did not vary between the
five periods considered (F,,, = 1.207, P =
0.306). However, there were significant diffe-
rences in mean fat score (FAL805 =17459, P <
0.001; Fig 4). A posteriori Scheffe tests showed
that fat score was significantly lower in the
early wintering period than in any other one,
while it was higher both in the post- and in the
prenuptial migration passages, though diffe-
rences were not significant between the post-
nuptial and the late wintering periods.

DiscussioNn
Are there migratory passages?

Although for the second part of this study,
related to the definition and analysis of passage
and wintering periods, we assumed the exis-
tence of migratory passages, it is adequate to
discuss this decision with some more detail.
Results on the abundance of birds did not show
maxima which could be associated to migratory
passages, as occurred, for example, in the Ma-
rismas del Guadalquivir, southern Spain (Jor-
dano, 1985). There, fairly clear maxima could
be seen around October and around April,
which could be associated with migratory pas-

Ardeola 51(2), 2004, 345-355



352

LEAL, A., MONROS, J. S. & BARBA, E.

A

3 -
~
§ 2,5 1
&
v 2
b
V
Q
S 1,5
S
W
= 14
=]
9
%)
= 0,5 1
=

0 T T T T 1

1 2 3 4 5
Period [Periodo]

FiG. 4.—Fat score of the Blackcaps captured in each of the five phenological periods defined (1: postnuptial
passage; 2: early wintering; 3: middle wintering; 4: late wintering; 5: prenuptial passage).

[Indice de grasa de las currucas capirotadas capturadas en cada uno de los periodos fenolégicos definidos
(1: paso postnupcial; 2: periodo inicial de invernada; 3: periodo medio de invernada, 4: periodo final de in-

vernada, 5: paso prenupcial).]

sages, being the densities much lower during
the winter. By contrast, our data from Sagunto
might suggest that the birds were simply arri-
ving and settling in the study area. However,
some of the other results, especially those rela-
ted to differences in fat score and sex ratios
along the season, as well as the temporal distri-
bution of recaptures, suggest that some passage
does occur, though it seems to be of low inten-
Sity.

On one hand, birds captured during the first
weeks carried more fat than birds captured later
on, suggesting that they had enough reserves to
continue travelling further south. This idea is
supported by the virtual absence of recaptures
of these birds in the study area during the win-
ter, though the probabilities of recapture would
be higher for those arriving and settling ear-
lier. After these few weeks, birds captured had
lower fat scores; in fact, it was in this period
when the fat score of the captured individuals
was lower of all the season. Some of these in-
dividuals were recaptured in the study area du-
ring the winter, clearly indicating that they set-
tled there, and their fat content had increased
significantly from the first to the second captu-
re. A similar interpretation has been put for-
ward by Ottosson et al. (2001) for Blackcaps
trapped in Senegal. Individuals arriving to win-
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ter in their study area had low fat scores, while
those probably going further south showed hig-
her scores. The above results combined sug-
gest that most individuals captured during the
first few weeks did not settle in the study area
for wintering, while those arriving later, with
less fat, did settle and spent the winter in Sa-
gunto. The seasonal variation of sex ratio also
supports this conclusion, since the proportion
of males and females was similar during the
weeks considered of passage, while males were
more abundant in the wintering population.

A similar situation occurred by early spring.
Fat content of Blackcaps was higher during the
last few weeks of presence in Sagunto, the pro-
portion males/females was again similar, and
most captured individuals were new (not cap-
tured before in the study area during this win-
ter). The increase in fat score could be inter-
preted as an accumulation of fat by the
wintering individuals before leaving (e.g. Ot-
tosson et al., 2001). However, there were vir-
tually no recaptures during the last weeks, so
we can not observe whether this accumulation
occurred in particular individuals. This same
absence of recaptures, and the clear change in
sex ratio, suggest a change in the population,
the most probable reason being the arrival of
new individuals in prenuptial migration.
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Finally, it is known that Blackcaps are rela-
tively loyal to the wintering areas (Cuadrado et
al., 1995). The fact that virtually all inter-an-
nual recaptures were from birds first captured
during what we considered the wintering period
supports the idea that birds captured during the
periods considered as of passage were actually
passing over the study area, and did not settle
there. All these results suggest that migratory
passages (both post- and prenuptial) did occur
during the study period. The exact passage pe-
riods are less clear and, in spite that we have
tried to find criteria to delimit these periods, it
is almost sure that some overlapping between
birds passing over and settling for wintering
occurred.

Migratory passages

Our results suggest that, in the study area,
the postnuptial passage lasts about four weeks
which, depending on the year, could occur bet-
ween mid September and late October. These
dates are included in the wide postnuptial pas-
sage period suggested by data on recaptures
(late August to November) and, moreover,
agree with the dates of the maximum passage,
located during October (e.g. Murillo & San-
cho, 1969; Cantos, 1992; 1995; Grandio, 1997).
The duration of the prenuptial passage was also
estimated to last about four weeks which, de-
pending on the year, could be located between
mid March and late April. Similar dates were
reported by Murillo & Sancho (1969) in Dofia-
na.

The proportion of males and females was si-
milar in both the post- and the prenuptial pas-
sages in our study area. These results differ
from those presented by Cantos (1995), who
found more females than males in both passa-
ges. Murillo and Sancho (1969) found more
males than females during the prenuptial pas-
sage, but a similar proportion during the post-
nuptial one. Our data suggest that both males
and females travel more or less together up to
our study area. As shown in the results, the
higher proportion of males captured during the
wintering period suggest that more females
than males continue travelling further south.

Males of many species use to arrive earlier
than females to the breeding grounds, and se-
veral hypotheses have been proposed to ex-

plain this fact (review in Morbey & Ydenberg,
2001). Among these, the competition between
males to get a good territory seems to be the
one explaining most cases among birds. If this
is so, males should pass before females in
spring, since females could delay the return to
the breeding area to arrive when breeding con-
ditions are favourable. This pattern has been
found in many bird species (e.g. Otahal, 1995;
Yong et al., 1998; Morris & Glasgow, 2001).
For Blackcaps in Spain, this was also found by
Murillo and Sancho (1969) in Dofiana, but neit-
her our data, nor those reviewed by Cantos
(1995) found this trend. As far as our data con-
cern, it should be taken into account that we
have a wintering population, so we had not a
clean distinction of «passing» birds. It should
be noted that males were more abundant in our
wintering population, and that sex ratio balan-
ced during the prenuptial migratory period.
This change in sex ratio might be hiding possi-
ble differential timings in the migration of ma-
les and females. Furthermore, differences in
the dates of passage between males and females
could be too small to be detected with our fre-
quency of sampling. For example, significant
differences between sexes have been detected
in American Redstarts Setophaga ruticilla with
only two days of difference in mean date of
arrival (Morris & Glasgow, 2001). This would
be undetectable with our data. We did not find
differences in dates of postnuptial passage bet-
ween sexes, which seem to be common in
Blackcaps and other passerines (Murillo &
Sancho, 1969; Cantos, 1995; Yong et al.,
1998).

There were more juveniles than adults in
both passages, results which agree with other
local studies in Spain (Murillo & Sancho, 1969;
Grandio, 1997). Since this result also coincides
with that found during the winter in Sagunto, it
seems that there is not differential migration
related to age at least up to our study area. Ho-
wever, Cantos (1995), considering recaptures
of birds ringed abroad, found an opposite re-
sult, with more adults than juveniles in both
passages. This is perhaps an artefact of his data
set, since adults would be more abundant
among the ringed population.

Postnuptial migration timing might be do-
minated by the capacity of birds to cope with
the challenges to face. The age of the birds,
and therefore their experience, might be cru-
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cial, and adults could be expected to migrate
before juveniles, as it happens in several spe-
cies (e.g. Woodrey & Moore, 1997; Lawn,
1998; Waldenstrom & Lindstrom, 2001),
though exceptions have been also documented
(e.g. Morris & Glasgow, 2001). Grandio
(1997), in an intensive study of Blackcaps in
Irdn, found that adults passed before juveniles
during the postnuptial passage, while Murillo
and Sancho (1969), in Dofiana, found that
adults passed before juveniles in both passa-
ges. We did not found any trend for adults to
pass before juveniles in our study area, and our
data agree with those presented by Cantos
(1995) in his review of recaptures of ringed
birds. Again, the frequency of sampling might
preclude the detection of small differences if
they existed.

To summarise, the results offered by diffe-
rent studies, including the present one, are not
consistent in relation to dates of passage of dif-
ferent sexes or age classes. These inconsisten-
cies are not rare in studies of migration. For
example, Yong et al. (1998) showed similar
discrepancies when they compared several stu-
dies on the Wilson’s Warbler Wilsonia pusi-
lla. Clearly, a good understanding of migratory
passages for this and other species at a national
scale needs a network of key study sites with
intensive sampling and standardised methodo-

logy.

Wintering period

We conclude from our data that Blackcaps
captured from early November to mid March
were individuals wintering in our study area.
Depending on the year, this period could be
lengthened both forwards, until the second
week of October, and backwards, util the first
week of April.

During the wintering period, we captured
more males than females, results similar to tho-
se obtained by Cantos (1995). As we found
that sex ratio was about 1 during the migratory
periods, these results suggest that females con-
tinued migration further south. It is common
among migratory birds that males winter closer
to the breeding grounds than females do (re-
view in Cristol et al., 1999). Murillo & Sancho
(1969) captured more male than female Black-
caps during the first half of the winter in Dofia-
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na, but proportions balanced from January until
the end of the winter. This increase in the pro-
portion of females towards the south, as it hap-
pens for example in the White-throated Spa-
rrow Zonotrichia albicollis (Jenkins & Cristol,
2002), agrees with the idea of differential mi-
gration between sexes.

We captured more juveniles than adults du-
ring the wintering period. Cantos (1995) found
the opposite pattern, and conclude that juveni-
les should winter at lower latitudes than adults.
Again, we think that it might be a bias in this
data set towards adults among the ringed birds.
More studies performing systematic trapping
in particular sites at different latitudes are ne-
cessary to elucidate whether the pattern obser-
ved at our study area varies with latitude.

ACKNOWLEDGEMENTS.—We would like to thank to
all the people who have helped to maintain the Cons-
tant Effort Site during these years, and especially to
M. Marin and S. I. Encabo. We also thank the com-
ments of A. Barbosa, which helped to improve the
manuscript. The costs of this project were covered by
the authors.

BIBLIOGRAPHY

BEerRTHOLD, P. 2001. Bird migration. A general sur-
vey, 2.* ed. Oxford University Press. Oxford.

CaNTOs, F. J. 1992. Migracion e invernada de la fa-
milia Sylviidae (O. Paseriformes, Cl. Aves) en la
Peninsula Ibérica. Tesis Doctoral. Universidad
Complutense. Madrid.

CANTOs, F. J. 1995. Migracién e invernada de la cu-
rruca capirotada (Sylvia atricapilla) en la Penin-
sula Ibérica. Ecologia, 9: 425-433.

CANTOS, F. J. & TELLERIA, J. L. 1994. Stopover site
fidelity of four migrant warblers in the Iberian Pe-
ninsula. Journal of Avian Biology, 25: 131-134.

CARBONELL, R. 2003. Curruca capirotada, Sylvia atri-
capilla. En, R. Marti & J. C. Del Moral (Eds.):
Atlas de las aves reproductoras de Esparia, pp.
484-485. Direccién General de la Conservacion
de la Naturaleza - Sociedad Espaiiola de Ornitolo-
gia. Madrid.

Costa, L. 1984. Composicién de la comunidad de
aves en pinares del Parque Nacional de Dofiana
(suroeste de Espafia). Dofiana, Acta Vertebrata,
11: 151-183.

CrisToL, D. C., BAKER, M. B. & CARBONE, C. 1999.
Differential migration revisited: Latitudinal segre-
gation by age and sex class. Current Ornithology,
15: 33-87.



MIGRATION AND WINTERING OF BLACKCAPS IN EASTERN SPAIN

CUADRADO, M., SENAR, J. C. & COPETE, J. L. 1995.
Do all Blackcaps Sylvia atricapilla show winter
site fidelity? Ibis, 137: 70-75.

GIL-DELGADO, J. A. 1983. Breeding bird community
in orange groves. Proceedings of the VII Interna-
tional Congress of Bird Census, pp. 100-106.

GRrRANDIO, J. M. 1997. Sedimentacién y fenologia
otofial de tres especies de currucas (Sylvia spp.) en
el extremo occidental del Pirineo. Ardeola, 44:
163-171.

HERRERA, C. M. 1974. El paso otoiial de Sylvia borin
y Sylvia communis en la reserva de Doflana. Do-
nana. Acta Vertebrata, 1: 83-119.

JENKINS, K. D. & CristoL, D. A. 2002. Evidence of
differential migration by sex in White-throated
Sparrows. The Auk, 119: 539-543.

JorRDANO, P. 1985. El ciclo anual de los paseriformes
frugivoros en el matorral mediterrdaneo del sur de
Espafia: importancia de su invernada y variaciones
interanuales. Ardeola, 32: 69-94.

KETTERSON, E. D. & NoLAN, V. 1976. Geographic
variation and its climatic correlates in the sex ratio
of eastern-wintering dark-eyed juncos (Junco hye-
malis hyemalis). Ecology, 57: 679-693.

LAwN, M. R. 1998. Arrival patterns of male Willow
Warblers Phylloscopus trochilus in relation to age,
territory density and pairing success. Ringing and
Migration, 19: 31-38.

MOoRBEY, Y. E. & YDENBERG, R. C. 2001. Protan-
drous arrival timing to breeding areas: a review.
Ecology Letters, 4: 663-673.

MOoRRISs, S. R. & GrLascow, J. L. 2001. Comparison
of spring and fall migration of American Reds-
tarts on Appledore Island, Maine. Wilson Bulletin,
113:202-210.

MurILLO, F. & SANCHO, F. 1969. Migracién de Syl-
via atricapilla y Erithacus rubecula en Dofiana
segtin datos de capturas. Ardeola, 13: 129-137.

OBESO, J. R. 1987. Comunidades de passeriformes en
bosques mixtos de altitudes medias de la Sierra
de Cazorla. Ardeola, 34: 37-59.

OTAHAL, C. D. 1995. Sexual differences in Wilson’s
warbler migration. Journal of Field Ornithology,
66: 60-69.

OtTOssoN, U., RUuMsEY, S. & Hiort, C. 2001. Mi-
gration of four Sylvia warblers through northern
Senegal. Ringing and Migration, 20: 344-351.

PEREZ-TRIS, J., CARBONELL, R. & TELLERIA, J. L.
1999. A method for differentiating between se-

355

dentary and migratory Blackcaps Sylvia atricapilla
in wintering areas of southern Iberia. Bird Study,
46: 299-304.

SALEWSKI, V., FALK, K. H., BAIRLEIN, F. & LEISLER,
B. 2002. Numbers, body mass and fat scores of th-
ree Palearctic migrants at a constant effort mist
netting site in Ivory Coast, West Africa. Ardea,
90: 479-487.

TELLERIA, J. L., ASENSIO, B. & Diaz, M. 1999. Aves
ibéricas, Vol. Il: Paseriformes. Reyero. Madrid.

TELLERIA, J. L. & CARBONELL, R. 1999. Morphome-
tric variation of five Iberian Blackcap Sylvia atri-
capilla populations. Journal of Avian Biology, 30:
63-71.

WALDENSTROM, J. & LINDSTROM, A. 2001. Migra-
tion and morphometrics of the Broad-billed Sand-
piper Limicola falcinellus at Ottenby, southern
Sweden, 1950-2000. Ornis Fennica, 78: 184-192.

WOODREY, M. S. & MOORE, F. R. 1997. Age-related
differences in the stopover of fall landbird mi-
grants in the coast of Alabama. The Auk, 114: 695-
707.

YonG, W., FINcH, D. M., MOORE, F. R. & KELLY, J.
F. 1998. Stopover ecology and habitat use of mi-
gratory Wilson’s Warblers. The Auk, 115: 829-
842.

ZAMORA, R. & CAMACHO, 1. 1984. Evolucién esta-
cional de la comunidad de aves en un encinar de
Sierra Nevada. Dofiana, Acta Vertebrata, 11: 25-
43.

ZAR, J. H. 1996. Biostatistical analysis. 3 ed. Prenti-
ce-Hall, Upper Saddle River, NJ.

Arantza Leal graduated in Biology at the Univer-
sity of Valencia and worked with the Blackcap as an
undergraduate student. She now works in the field
of environmental education, and continues doing re-
search with birds, especially with the Estrilda melpo-
da. Juan S. Monroés and Emilio Barba are perma-
nent researchers at the «Cavanilles» Institute of
Biodiversity and Evolutionary Ecology, University
of Valencia. They mainly work on the breeding and
population ecology of passerines, and JSM is also in-
terested on the migration and wintering of warblers.
Both are responsible of maintaining the Constant Ef-
fort Site at Sagunto since its establishment in 1997.

[Recibido: 18-12-03]
[Aceptado: 03-09-04]

Ardeola 51(2), 2004, 345-355



