
MOULT AND AGE DETERMINATION OF EURASIAN 
SPARROWHAWK ACCIPITER NISUS IN SPAIN

PATRÓN DE MUDA Y DETERMINACIÓN DE LA EDAD EN EL GAVILÁN
EUROASIÁTICO ACCIPITER NISUS EN ESPAÑA

Iñigo ZUBEROGOITIA* 1, Raúl ALONSO**, Javier ELORRIAGA***, 
Luis E. PALOMARES**, José Antonio MARTÍNEZ****

SUMMARY.—Moult and age determination of Eurasian sparrowhawks Accipiter nisus in Spain.
The moult sequence of sparrowhawks in Spain and its variations regarding the previously described pat-

tern, and how to use it for on-hand age determination of individuals is described. Eighteen adult spar-
rowhawks were trapped during the breeding seasons between 2001 and 2007 in Vizcaya and 129 spar-
rowhawks were examined in Wildlife Rehabilitation Centres between 1999 and 2007, including individuals
from Vizcaya and Alava (Northern Spain), Madrid, Guadalajara, Salamanca and Toledo (Central Spain),
and Granada and Jaén (Southern Spain). A total of 147 full-grown sparrowhawks were analysed in order
to determine the moult sequence. The moult in primaries and their respective primary coverts went in or-
der from the innermost (P1) to the outermost (P10). The moult of secondaries started in four separate moult
foci, S5 being normally the first to be shed; afterwards the second focus was located in S11, the third was
located in S1 and the fourth in S13. The moult of rectrices usually started in the central pair followed by
R4 and R6, while R5 and specially R2 were the last tail feathers moulted. The moult started in June and fin-
ished in November. 18.75 % of breeding females and 55.5 % of breeding males had arrested the moult.
None of the breeding birds retained flight feathers from the previous season, whilst 32 % of the wintering
females and 30 % of wintering males presented retained feathers. Sparrowhawks in Spain follow closely
the pattern described by Newton and Marquiss (1982) for Scottish sparrowhawks. However, the effect of
wintering birds on the sedentary population and other variables provoke some differences with regard to
the Scottish model. These data can be used as a tool to determine the age of Spanish sparrowhawks and
could be hypothetically used to distinguish wintering birds from local populations.
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INTRODUCTION

The ability to identify correctly the age and
sex of birds may have important implications
for conservation research (eg Newton et al.,
1983; Ferrer and Beson, 2003; Penteriani et
al., 2003; Zuberogoitia et al., 2008). Howev-
er, age and gender determination in birds of
prey over Europe is normally based on a few
original pieces of research (eg Newton and
Marquiss, 1982; Hirons et al., 1984; Petty,
1994; Taylor, 1994; Walls and Kenward, 1995;
Kenward, 2006), which were carried out in
some traditional study areas and then adopt-
ed by the remaining European researchers (see
Mikkola, 1983; Cramp, 1985; Baker, 1993).
Forsman (1999) indicated that it is important
to consider that different subspecies, and in-
deed various populations of the same sub-
species, may moult at different times. Since
accurate age determination is normally based
on moult, and this process may differ among
different populations, age determination tech-
niques based on moult should only be applied

in those populations whose moult process has
been described.

The moult sequence in Eurasian spar-
rowhawks Accipiter nisus from Scotland was
described by Newton and Marquiss (1982): (i)
Primaries. All birds replaced their primaries in
order from the innermost (P1) outwards to P10.
Typically, when one feather was partly grown,
the next was shed, and so on through the series,
so that the bird often had 2 - 3 adjacent feath-
ers growing at once. The primary coverts were
replaced at the same time as their equivalent
primaries. Some time after the start of primary
moult, replacement of the secondary and tail
feathers began. (ii) Secondaries. Most of birds
had up to three separate moult foci at one time.
Each focus had one (occasionally two) feath-
ers in growth at once. One focus usually began
at or around feather 5, followed quickly by oth-
ers around feathers 10 and 1. When the first
feather at a focus was partly grown, moult usu-
ally spread to a neighbour. In most cases this
was the neighbour on the inward side (near-
est to the body). From the secondary 10, moult

RESUMEN.—Patrón de muda y determinación de la edad en el gavilán euroasiático Accipiter nisus en
España.

Este trabajo describe el patrón de muda de los gavilanes en España, sus variaciones con respecto a los
patrones descritos en la literatura, y cómo utilizar esta información en la determinación de la edad de las
aves. Dieciocho gavilanes adultos fueron trampeados en Vizcaya durante las temporadas de cría de 2001
a 2007, y 129 analizados en Centros de Recuperación de Fauna Silvestre (CRFS) de Vizcaya y Álava (nor-
te de España), Madrid, Guadalajara, Salamanca y Toledo (centro de España), y Granada y Jaén (sur de Es-
paña) entre 1999 y 2007. En total, se registró la secuencia de muda de 147 aves desarrolladas. La muda
de las primarias y de sus respectivas cobertoras se inicia en la más interna (P1) y progresa hacia la más
externa (P10). La de las secundarias comienza en cuatro puntos diferentes, siendo la S5 la primera en ser
mudada, siguiendo la S11, la S1 y la S13. La de las plumas de la cola normalmente comienza en el par
central, seguidas por las RR4 y RR6, mientras que las RR5 y especialmente las RR2 eran las últimas en
ser mudadas. La muda comenzó en junio y finalizó en noviembre. En los reproductores, el 18,75 % de
las hembras y el 55,5 % de los machos habían parado la muda. Ninguna de las aves reproductoras pre-
sentó plumas retenidas de una muda previa, mientras que un 32 % de las hembras y un 30 % de los ma-
chos invernantes sí presentaron plumas retenidas. Los gavilanes en España ofrecen un patrón de muda
similar al descrito por Newton y Marquiss (1982) para los escoceses. Sin embargo, el efecto de las aves
invernantes en la población sedentaria y otra serie de variables causan algunas diferencias con respecto
al modelo escocés. Los datos expuestos pueden ser empleados para datar la edad de los gavilanes en Es-
paña y para diferenciar las invernantes de las sedentarias.

Palabras clave: edad, gavilán euroasiático, muda incompleta, retenida, secuencia.
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always progressed outwards to the S9 and in-
wards to the tertials (S11 - 13). (iii) Tail
feathers or rectrices. The central feather of the
tail (R1) was most often the first to be shed, the
outer feather (R6) was most often the second,
R3 the third, R4 the fourth, R5 the fifth, and
R2 the sixth.

This detailed description of a Scottish popu-
lation, where the species is sedentary, was wide-
ly accepted by different authors in all the Eu-
ropean distribution area of the species (see
Cramp, 1985; Baker, 1993; Forsman, 1999).
However, in raptors, as in many other bird
groups, differences in moult patterns among dif-
ferent populations of a single species have been
described (i.e. Wheeler, 2003; Zuberogoitia et
al., 2005). These differences are generally re-
lated to different migratory and breeding habits
and, therefore, the application of the moult
pattern as an ageing tool of one species from a
specific region could not always be reliably ap-
plied for ageing birds in a distant region.

If the moult pattern and its phenology are
known, it is possible to establish the ages of
sparrowhawks at least until the end of the first
complete moult, when all juvenile feathers have
been replaced by adult-type feathers. Howev-
er, apart from the description of Newton and
Marquiss no further publication has been found
on this topic. Hence, our aim is to describe the
moult sequence of sparrowhawks and its
variations regarding the previously described
pattern, and how to use it for on in-hand age
determination of individuals.

MATERIAL AND METHODS

Eighteen adult sparrowhaws were trapped,
ringed and their plumage examined during the
breeding season in Vizcaya (Northern Spain).
Trapping was conducted using a raptor-specif-
ic mist net and an eagle owl Bubo bubo as a
lure at the nest sites in July, when chicks are
fledged, between 2001 and 2007 (see Zubero-
goitia et al., 2008). Individuals were sexed ac-

cording to the presence (females) or absence
(males) of a brood patch and from observation
of breeding behaviour.

In addition, 91 dead and 38 live spar-
rowhawks admitted in to Wildlife Rehabilita-
tion Centres (WRC) were examined between
1999 and 2007, including individuals from Viz-
caya and Alava (Northern Spain), Madrid,
Guadalajara, Salamanca and Toledo (Central
Spain) and Granada and Jaén (Southern Spain).
We did not consider birds which had been re-
habilitating in the WRCs, because moult pat-
tern in captive birds may not follow the same
pattern as that of wild birds (authors` unpub-
lished data). Dead birds were sexed by gonad
examination, while live birds were sexed ex-
tracting a blood sample from the brachial vein
for molecular sexing.

Those birds trapped during the breeding
season close to their nests and those received
in WRCs from May to August were consid-
ered as sedentary. All the sparrowhawks ex-
amined from September to April were consid-
ered birds of “unknown status”. According
to ringing recovery data, the first migratory
individuals arrive in Spain in the first weeks
of September, during the post-breeding mi-
gration, and the last birds leave the country in
April during the pre-breeding migration (table
1). Some foreign birds were recovered during
summer, but we considered them to be anec-
dotal cases. Within the unknown status group,
both local sedentary birds and migratory con-
specifics were considered together since it was
impossible to set them apart (see de la Hera et
al., 2007). 

The birds were inspected following a stan-
dardized protocol by four researchers (IZ, RA,
LP and Ainara Azkona). We recorded a moult
card, identifying feather generation by wear,
colour, age pattern and growth of the whole flight-
feathers (remiges and rectrices), for both wings
of each individual. This gave us data for 10 pri-
maries and 13 secondaries for each wing, and 12
rectrices. Primaries (P) and primary coverts (PC)
were numbered descendantly (from inside to out-

Ardeola 56(2), 2009, 241-251

MOULT AND AGE IN EURASIAN SPARROWHAWK 243



side), secondaries (S) and great coverts (GC)
were numbered ascendantly (from outside to in-
side), and rectrices (R) were numbered centrifu-
gally (from the centre outwards).

Juvenile feathers (those developed during
the nestling period) have a higher proportion
of beige or light-brown in the background than
adults, while bars are complete and more con-
trasting, particularly when seen from below
(see Baker, 1993; Cieslak and Dul, 2006; Fors-
man, 1999). The terminal bar from below is
narrower in juvenile remiges, leaving a clear
narrow tip at the point, broadening when moult-
ed. The juvenile body feathers show the typi-

cal buff fringes, normally evident mainly on
the head and upperparts, including wing and
tail coverts.

In juveniles (Euring age code 3 or 5), all the
flight-feathers and body feathers belong to the
same generation and show the same wear pat-
tern until the onset of the summer moult.
Second winter birds (Euring code 5 or 7) re-
tain some juvenile feathers after the first moult,
which are paler and show a significant degree
of wear in comparison to the newer adult feath-
ers. Moreover, differences are easily noticed
on the upper-parts where the retained juvenile
body-feathers, presenting the typical buff
fringes, differ from second generation adult
type feathers. Adult birds have replaced all ju-
venile feathers and show one or two different
generations of adult feathers (table 2).

RESULTS

Sequence

The moult sequence in primaries and their
respective primary coverts went in order
from the innermost (P1) to the outermost (P10,
fig. 1). Every primary covert was moulted in
accordance with its primary, shedding just be-
fore. The moult of secondaries started in four
separate moult foci, S5 being normally the first
to be shed; afterwards the second focus was lo-
cated in S11, the third was located in S1 and
the fourth in S13. When the first feather at a
focus was partly-grown, moult usually spread
to an adjacent feather.The sequence progressed
ascendant from S1 and S5, and descendent from
S11 and S13. S4 and S8 were the last second-
aries to be moulted. Greater Coverts (GC) did
not follow the sequence of the secondaries; the
moult started in GC1 just after the first primar-
ies were shed and continued inwards quickly,
independent of the flight feather sequence.

The moult of rectrices usually started in the
central pair followed by R4 and R6, while R5
and specially R2 were the last tail feathers
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TABLE 1

Origin of sparrowhawks ringed/recovered in Spain
and number of recoveries per month. Source: Ring-
ing Offices of Ministerio Medio Ambiente (ESI)
and Aranzadi (ESA).
[Procedencia de los gavilanes que fueron
anillados/controlados en España y número de re-
gistros por meses. Fuente: Oficinas de anillamien-
to del Ministerio de Medio Ambiente (ESI) y Aran-
zadi (ESA).]

Countries N Month N
[países] [mes]

Central Europe Jan 23
Germany 54 Feb 11
Belgium 17 Mar 9
France 5 Apr 7
Netherlands 22 May 2
Switzerland 9 Jun 2
Scandinavia Jul 1
Denmark 5 Aug 0
Finland 5 Sep 7
Sweden 6 Oct 15
South-eastern Europe Nov 39
Czech Republic 5 Dec 26
Italy 2
North-eastern Europe
Estonia 2
Poland 2
Russia 8
Total 142
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FIG. 1.—Moult sequence in the Eurasian sparrowhawk Accipiter nissus in Spain. Arrows show each moult-
ing centre and indicates the progression of the moult-front. Shaded P10, S4 and S8 are the last feathers
to be moulted.
[Secuencia de muda del gavilán euroasiático Accipiter nissus en España. Las flechas indican los cen-
tros y la progresión de la muda. Las plumas sombreadas P10, S4 y S8 corresponden a las últimas plu-
mas en ser mudadas.]

TABLE 2

Summary key for ageing sparrowhawks by plumage status. Cy = calendar year.
[Tabla resumen para datar la edad de los gavilanes en función del plumaje. Cy = año de calendario.]

Autumn Spring

1cy 2cy Homogeneous juvenile pattern.
[Patrón juvenil homogéneo.]

2cy 3cy Retained juvenile flight feathers and juvenile body feathers in upper wing 
surface, strongly contrasting with the remaining adult feathers.
[Plumas de vuelo y cobertoras de la parte superior del ala de patrón 
juvenil retenidas que contrastan fuertemente con el resto, adultas.]

2cy+ 3cy+ Adult pattern, not distinguishing between generations (very rare cases).
[Patrón adulto, no se distinguen generaciones (casos contados).]

3cy+ 4cy+ Retained feathers from the previous moult contrasting a little with the rest, 
from the last moult.
[Plumas retenidas de la muda anterior que contrastan ligeramente con las
cambiadas en la última muda.]



FIG. 2.—Percentage of moulted (bald figures) and active moulting (empty figures) flight-feathers consid-
ering 15 male (squares) and 43 female (triangle) sparrowhawks analysed over the study period.
[Porcentaje de plumas de vuelo mudadas (figuras negras) y en muda activa (figuras huecas) de 15 gavi-
lanes macho (cuadrados) y 43 hembras (triángulos) analizados durante el periodo de estudio.]

moulted (fig. 2), although the moult pattern of
rectrices varied among individuals and sex.

Duration and timing

There was no evidence of moult in 66 juve-
nile sparrowhawks analysed between the fledg-
ling season and spring the following year.
The moult of body feathers started in June and
the first remiges (PP1) were shed later, during
the first weeks of June, although a high vari-
ability among individuals and between sexes
was observed (fig. 3).

Five breeding females trapped during the
first 10 days of July had moulted on average
57 % of the primaries whilst four breeding
males had moulted 23 %. Afterwards, the
moult continued progressively (fig. 3). There
were significant differences in the number of
moulted feathers between sexes during the

breeding period (Man-Withney U test, U =
10.50, P = 0.050). 

The moult continued until November. P9
and P10 were the last moulted primaries, al-
though in November and even in December, it
was possible to find secondaries and rectrices
still growing in some birds. In fact, a female
examined on 3rd November presented a com-
plete moult but for SS8, which was still
growing. The most extreme case was a 2nd cal-
endar year female, on 2nd December, which
had just shed the second tail feather.

Arrested moult

During the breeding season, in July, when the
chicks are fledgling, 18.75 % of the females (n
= 16) and 55.5 % of the males (n = 9) had ar-
rested the moult. Those females which had ar-
rested the moult were raising 4.6 chicks (SD =

ZUBEROGOITIA, I., ALONSO, R., ELORRIAGA, J., PALOMARES, L. E. and MARTÍNEZ, J. E.

Ardeola 56(2), 2009, 241-251

246



FIG. 3.—Percentage (%) of primaries (considering both wings) moulted in sparrowhawks in relation to
date; years and age groups combined. Squares = male, triangles = female.
[Porcentaje de primarias (considerando las dos alas) mudadas en los gavilanes en función de las fechas;
se unificaron los años de estudio y los grupos de edad. Cuadrados = machos, triángulos = hembras.]

1.5) on average whereas moulting females were
raising 4 chicks (SD = 1.5) on average. There
were no statistical differences between these two
groups (Man-Withney U test, U = 8.5, P = 0.43).
Regarding males, those whose moult was arrest-
ed were raising on average 3.25 chicks (SD =
1.9) and the only male in active moult whose
status was known, was raising 3 chicks.

During winter, among the birds of “unknown
status” it was common to find evidence of ar-
rested moult, showing clear signs of wear in
the primaries moulted in the previous moult
season, and an evident wear separation between
groups, those arrested and those moulted in the
current year.

Incomplete moult

Considering breeding birds, none of the ex-
amined birds (18) had retained flight-feathers
from the previous season, whilst considering

wintering birds, eight out of 25 females (32 %)
and three out of 10 males (30 %) which had al-
ready undertaken at least one previous com-
plete moult, presented retained feathers
(table 3). The most commonly retained flying
feathers were S8, R5 and R4 in females and
S4, R5, R4 and R3 in males.

The retention of a few isolated body feath-
ers on the upper wing was usual, however, in
both breeding and wintering birds.

DISCUSSION

The moult pattern follows the same estab-
lished pattern in all the Accipitridae species,
however our knowledge and understanding of
the different sources of variation (timing of the
moult in the annual cycle and the sequence in
which feathers are replaced) is still far from
complete (Ginn and Melville, 2000). Edelstam
(2001) summarized the sequence as a rule, the
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primary moult series, continuing the primar-
ies from the innermost outwards, starts with
the fourth primary (p4) in the family Fal-
conidae, but with p1 in all other diurnal rap-
tors and concludes with p10. The moult of sec-
ondaries and rectrices is also normally
accomplished within the same period, although
occasionally an inner secondary may be shed
first, and a middle secondary last (one of s4 or
s7 - 9, counting inwards).

The moult sequence of sparrowhawks in
Spain described here follows the previous de-
scription by Newton and Marquiss (1982) for
sparrowhawks in Scotland, at least regarding
primaries and primary coverts, which goes in
order from the innermost (P1) to the outermost
(P10). Our results also agree with theirs on the
multi-foci of secondaries, although the third
focus is displaced to the S11 or 12 instead of
S10 and a fourth focus was found in S13. Con-
cerning the tail feathers (rectrices, the moult
starts in the central pair, as Newton and Mar-
quiss (1982) found, but afterwards there is high
variability among individuals and it is difficult
to establish a common pattern. Regarding pri-
mary coverts, they are replaced at the same
time as their correspondent primaries. Greater
Coverts, however, follow the same pattern as
with passerine birds (Svensson, 1992).

Sparrowhawks start moulting in June, al-
though we cannot ascertain the precise date be-
cause we did not trap adults during the incuba-
tion or chick- hatching period (see Zuberogoitia
et al., 2008), however a strong variation is ex-
pected among individuals in accordance with

the stage of their breeding cycle. Newton and
Marquiss (1982) estimated that among females,
dates of moult strongly correlated with the on-
set of egg laying: birds which laid clutches late
in the season also moulted late. Our results show
that there was an evident delay in males with re-
spect to females. Males may delay moult be-
cause of the constraints/demands of hunting to
provide for nestlings, whereas females are most-
ly incubating or brooding during the early chick
stages (Zuberogoitia et al., 2005). In fact, the
high energy demand of feeding chicks and pro-
viding food for the females may be the reason
why 55.5 % of males arrested the moult,
whilst only 18.75 % of females did. However,
Newton and Marquiss (1982) obtained just the
opposite result, 59 % of the females and 34 %
of the males had arrested the moult. The peri-
od in which some individuals were found to have
stopped moulting coincided with the peak of
food demand by nestlings (pre-fledging period).
Thus different food availability in the study ar-
eas of Spain and Scotland may be the factor ex-
plaining such differences in the proportion of
birds showing arrested moult. However,
breeding success, fitness and the age at which
both adults start the breeding period, the rich-
ness and abundance of prey species in the terri-
tories, weather conditions during the breeding
process and other variables must be considered
together in order to explain differences between
sexes and among individuals (Newton and Mar-
quiss, 1982, Hirons et al., 1984; Petty, 1994;
Wiggins et al., 1998; Martínez et al., 2002; Hins-
ley et al., 2003; Zuberogoitia et al., 2005).
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TABLE 3

Feathers retained after the moult and percentage (%) of occurrence in eight female and three male spar-
rowhawks.
[Plumas retenidas tras la muda y la frecuencia de ocurrencia en ocho gavilanes hembra y tres machos.]

Females
Males

P10 P4 S3 S4 S6 S7 S8 S9 R1 R2 R3 R4 R5 R6

6.25 6.25 25 37.5 62.5 21.25 12.5 37.5 12.5 43.75 50 12.5
16.7 50 16.7 16.7 33.3 50 50 66.7



Although sparrowhawks replace all the flight
and tail feathers at each moult, in contrast to
other Accipitrid raptors which follow a wave
moult in more than one year (Ginn and
Melville, 2000; Clark, 2004), some individu-
als do not complete the moult in a single year.
Newton and Marquiss (1982) occasionally
caught individuals which had retained one or
two secondary feathers or (less often) tail feath-
ers. In our case, there was a high percentage of
uncompleted moults in wintering birds, whilst
all the sedentary, breeding birds, had complet-
ed the moult. The sedentary birds, therefore,
would do a complete moult whilst migrant rap-
tors were seemingly forced to trade-off the
moult process versus migration (see Forsman,
1999). Nevertheless, it is known that re-
sponses to photoperiod in birds differ with lat-
itude and that more northerly breeders tend to
moult faster (Silverin et al., 1993; Hinsley et
al., 2003). In accordance with these authors,
Zuberogoitia et al. (2005) reported that the
moult strategies in common buzzards Buteo
buteo seem appear to differ between regions
within Europe, and are likely to depend on fac-
tors such as prey availability and migratory sta-
tus. However, all the sparrowhawks exam-
ined during the autumn migration period
(September-November) presented active moult.
Based on our results, the moult of northern
birds would be delayed relative to sedentary
(Spanish or Scottish) birds and although they
still continue moulting in wintering areas, as
late as November, the natural difficulties of
winter conditions in a foreign area and after a
migratory event would be decisive in the re-
tention of some feathers. This may explain the
difference of about two months in the end of
the moult between Spanish (November-De-
cember) and Scottish (September-October)
sparrowhawks. Moreover, we must consider
different moulting behaviour with regard to the
origin of the migratory and wintering birds,
since most (75 %) came from Central Eu-
rope, but others came from Northern countries,
including Russia (table 1).

The retained feathers, flight-feathers and
body feathers located in the upper-wing, allow
determination of age in sparrowhawks (table
2). A bird showing a combination of a variable
extent of new adult feathers and retained juve-
nile feathers would be 2nd / 3rd cy, while a
bird showing two different generations of adult
feathers would be 3rd / 4th cy or older bird.
Moreover, observing the moulting sequence,
we could hypothetically differentiate be-
tween a sparrowhawk from Spain or from a
northern country, although it should be tested
using ringed birds. Some sedentary birds could
suffer diseases or traumatic events which cause
weakness and a subsequent delay in the
moult process and the retention of some feath-
ers, since moulting is an energetically demand-
ing process (Hemford and Lundberg, 1998).
In fact, the only sparrowhawk observed moult-
ing in January presented both P10 growing and
eight secondaries and six tail feathers retained.
This 3rd cy female was very weak and present-
ed a high level of infection by capilarias. 

In conclusion, Spanish sparrowhawks fol-
low approximately the pattern described by
Newton and Marquiss (1982) for Scottish spar-
rowhawks. However, the effect of wintering
birds on our sedentary population and obvious
differences in food availability, daylight du-
ration, weather and others, provoke some dif-
ferences with regard to the Scottish model.
These data can be used as a tool to determine
the age of Spanish sparrowhawks and could be
hypothetically used to distinguish wintering
birds from local populations. The increasing
importance of research projects involving in-
depth knowledge of individuals demands guide-
lines to determine age, gender and possible ori-
gin, among others. Moreover, the improvement
in knowledge can be used in wildlife rehabil-
itation centres to manage resources and devel-
op adequate mechanisms for the recovery of
sparrowhawks according to their origin.

ACKNOWLEDGEMENTS.—We especially thank A.
Azkona, L. Astorkia, I. Castillo, Mª J. Caballero,

Ardeola 56(2), 2009, 241-251

MOULT AND AGE IN EURASIAN SPARROWHAWK 249



B. Culubret, A. Iraeta, F. Ruiz Moneo for help in the
field. We are also greatly indebted to I. Intxausti
(Wildlife Rehabilitation Centre of Vizcaya), L.
Elorza, Pa. Lizarraga and R. Gutierrez (WRC
Martioda, Alava), I. Otero (WRC Grefa, Madrid), J.
Acevedo (WRC El Blanqueo, Granada), I. Molina
(WRC Andalucía), P. Orejas (WRC Brinzal, Madrid),
T. Álvarez and F. Villarino (WRC Buitrago, Madrid),
and B. Martín (WRC Las Dunas, Salamanca). A.
Galera (Dpto. Agricultura, Diputación Foral de Viz-
caya) and J. Montoro (Consejería de Medio Ambi-
ente, Comunidad de Madrid), gave us permits to
work with sparrowhawks. The Ringing Offices of
Ministerio Medio Ambiente (ESI) and Aranzadi
(ESA) reported data of bird recoveries. We also thank
Sally Haigh for linguistic revision.

BIBLIOGRAPHY

BAKER, K. 1993. Identification Guide to Euro-
pean Non-Paserines. BTO Guide 24. British Trust
for Ornithology. Thetford.

CIESLAK, M. and DUL, B. 2006. Feathers. Identifi-
cation for bird conservation. Natura Publishing
house. Warszawa.

CLARK, W. S. 2004. Wave moult of the primaries
in Accipitrid raptors, and its use in ageing imma-
tures. In, R. D Chancellor and B.-U. Meyburg.
(Eds):  Raptors Worldwide , pp.  795-804.
WWGBP/MME.

CRAMP S. (Ed.). 1985. The Birds of the Western Pa-
leartic. Vol. IV. Oxford University Press. Oxford.

DE LA HERA, I., PÉREZ-TRIS, J. and TELLERÍA, J. L.
2007. Testing the vadility of discriminant func-
tion analices based on bird morphology: the case
of migratory and sedentary Blackcaps Sylvia atri-
capilla wintering in southern Iberia. Ardeola, 54:
81-91.

EDELSTAM, C. 2001. Raptor moult patterns and age
criteria. In, J. Ferguson-Lees and D. A Christie
(Eds.): Raptors of the world, pp. 50-53. Helm.
London.

FERRER, M. and BESSON, I. 2003. Age and territory-
quality effect on fecundity in the Spanish Imper-
ial Eagle (Aquila adlaberti). Auk, 120: 180-186.

FORSMAN, D. 1999. The Raptors of Europe and Mid-
dle East. A Handbook of Field Identification. T
& AD Poyser. London.

GINN, H. B. and MELVILLE, D. S. 2000. Moult in
birds. BTO Guide, 19. Norfolk.

HEMFORD, C. and LUNDBERG,A. 1998. Costs of over-
lapping reproduction and moult in passerine birds:
an experiment with the Pied Flycatcher. Behav-
ioral Ecology and Sociobiology, 43: 19-23.

HINSLEY, S. A., ROTHERY, P., FERNS, P. N., BELLAMY,
P. E. and DAWSON, A. 2003. Wood size and tim-
ing of moult in birds: potential consequences for
plumage quality and bird survival. Ibis, 145:
337-340.

HIRONS, G. J., HARDY, A. R. and STANLEY, P. I.
(1984). Body weight, gonad development and
moult of the Tawny Owl Strix aluco. Journal of
Zoology, 220: 145-164.

KENWARD, R. 2006. The Goshawk. T & AD Poyser.
London.

MARTÍNEZ, J. A., ZUBEROGOITIA, I. and ALONSO, R.
2002. Rapaces nocturnas. Guía para la determi-
nación de la edad y el sexo en las estrigiformes
ibéricas. Monticola Ediciones. Madrid.

MIKKOLA, H. 1983. Owls of Europe. Poyser, Car-
ton. London.

NEWTON, I. and MARQUISS, M. 1982. Moult in the
sparrowhawk. Ardea, 70: 163-172.

NEWTON, I., MARQUISS, M. and VILLAGE, A. 1983.
Weight, breeding, and survival in European Spar-
rowhawks. Auk, 100: 344-354.

PENTERIANI,V., BALBONTIN, J. and FERRER, M. 2003.
Simultaneous effects of age and territory quality
on fecundity in Bonelli’s Eagle Hieraaetus fas-
ciatus. Ibis, 145: 77-82.

PETTY, S. J. 1994. Moult in Tawny Owls Strix alu-
co in relation to food supply and reproductive suc-
cess. In, Raptor Conservation Today. (Eds): B.-
U Meyburg. and R. D Chacelor). WWGBP/ The
Pica Press. East Sussex.

SILVERIN, B., MASSA, R. and STOKKAN, K. A.
1993. Photoperiodic adaptation to breeding at dif-
ferent latitudes in Great Tits. General and Com-
parative Endocrinology, 90: 14-22.

SVENSSON, L. 1992. Identification guide to Euro-
pean passerines. 4th edition. Stockholm.

TAYLOR, I. 1994. Barn Owls. Predation-prey rela-
tionships and conservation. Cambridge Univer-
sity Press. Cambridge.

WALLS, S. and KENWARD, R. E. 1995. Movements
of radio-tagged Common Buzzards Buteo buteo
in their first year. Ibis, 137: 177-182.

ZUBEROGOITIA, I., ALONSO, R., ELORRIAGA, J., PALOMARES, L. E. and MARTÍNEZ, J. E.

Ardeola 56(2), 2009, 241-251

250



WHEELER, B. K. 2003. Raptors of Eastern and North
America. Princeton University Press. Princeton,
New Jersey.

WIGGINGS, D. A., PÄRT,T. and GUSTAFSSON, L. 1993.
Timing of breeding and reproductive costs in Col-
lared Flycatchers. Auk, 115: 1063-1067.

ZUBEROGOITIA, I., MARTÍNEZ, J. A., ZABALA, J., MAR-
TÍNEZ, J. E., CASTILLO, I. and HIDALGO, S. 2005.
Sexing, ageing and moult of Common Buzzards
Buteo buteo in a southern Europe area. Ringing
& Migration, 22: 153-158.

ZUBEROGOITIA, I., MARTÍNEZ, J. E., MARTÍNEZ, J. A.,
ZABALA, J., CALVO, J. F., AZKONA, A. and PAGAN,
I. 2008. The Dho-Gaza and mist net with Eurasian
Eagle-Owl (Bubo bubo) lure: effectiveness in cap-
turing 13 species of European raptors. Journal of
Raptor Research, 42: 48-51.

[Recibido: 18-07-08]
[Aceptado: 20-10-09]

Ardeola 56(2), 2009, 241-251

MOULT AND AGE IN EURASIAN SPARROWHAWK 251


