Dispersal of Little Egrets Egretta garzetta from Northern
Spanish Atlantic Colonies

Author(s): Aitor Galarza, Fernando Arce, Juan G. Navedo and Juan Arizaga
Source: Ardeola, 63(2):375-382.

Published By: Spanish Society of Ornithology/BirdLife

DOI: http://dx.doi.org/10.13157/arla.63.2.2016.sc4

URL: http://www.bioone.org/doi/full/10.13157/arla.63.2.2016.sc4

BioOne (www.bioone.org) is a nhonprofit, online aggregation of core research in the
biological, ecological, and environmental sciences. BioOne provides a sustainable
online platform for over 170 journals and books published by nonprofit societies,
associations, museums, institutions, and presses.

Y our use of this PDF, the BioOne Web site, and all posted and associated content
indicates your acceptance of BioOne's Terms of Use, available at www.bioone.org/
page/terms_of_use.

Usage of BioOne content is strictly limited to personal, educational, and non-
commercia use. Commercial inquiries or rights and permissions requests should be
directed to the individual publisher as copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.


http://dx.doi.org/10.13157/arla.63.2.2016.sc4
http://www.bioone.org/doi/full/10.13157/arla.63.2.2016.sc4
http://www.bioone.org
http://www.bioone.org/page/terms_of_use
http://www.bioone.org/page/terms_of_use

Ardeola 63(2),2016, 375-382 DOI: 10.13157/arla.63.2.2016.sc4

DISPERSAL OF LITTLE EGRETS EGRETTA GARZETTA
FROM NORTHERN SPANISH ATLANTIC
COLONIES

DISPERSION DE LA GARCETA COMUN EGRETTA GARZETTA
DESDE LAS COLONIAS ATLANTICAS
DEL NORTE DE ESPANA

Aitor GALARZA! 2 ¥ Fernando ARCE?, Juan G. NavEDO*
and Juan ARIZAGA?

SUMMARY.— We studied the movements of little egrets Egretta garzetta from breeding colonies in
northern Spanish Atlantic estuaries using sighting data of colour-ringed birds. Data on 304 resightings
of 95 out of 457 little egrets ringed as chicks in two colonies on the southern Bay of Biscay were
analysed. Most egrets (68.9%) were observed less than 50 km from their natal colonies and thus
exhibited low dispersal, supporting the view that these birds belong to a resident population breeding
along the coasts of the Bay of Biscay. Nearly all resightings (95.5%) occurred in estuaries across an
east-west axis corresponding to the Atlantic coast of northern Spain and had a west-biased dispersal
direction. We suggest that the recently formed northern Atlantic Spanish population is a consequence
of a westward colonisation pattern originating in the French Atlantic colonies.
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RESUMEN.—Estudiamos los movimientos de garcetas comunes Egretta garzetta procedentes de
dos colonias de cria situadas en estuarios del norte de Espafia, mediante la utilizacién de observa-
ciones de ejemplares marcados con anillas de color. Se analizaron 304 observaciones de 95 ejem-
plares diferentes, de un total de 457 pollos anillados. La mayoria de las garcetas (68,9%) se obser-
varon a menos de 50 km de su colonia natal, lo que indica una reducida dispersién y apoya la idea
de que estas garcetas pertenecen a una poblacién residente que se reproduce a lo largo de las costas
del golfo de Vizcaya. Casi todas las observaciones (95,5%) se produjeron en estuarios situados a lo
largo del eje este-oeste de la costa atlantica del norte de Espaiia y tuvieron una direccién oeste pre-
dominante. Sugerimos que la recientemente formada poblacién de la costa atldntica del norte de Es-
pafia procede de la colonizacién a partir de ejemplares de las colonias francesas.

Palabras clave: acudticas, dispersion natal, estuarios, garzas, peninsula Ibérica.
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INTRODUCTION

The study of avian dispersal is of central
importance for understanding abundance
and distribution patterns as well as the popula-
tion dynamics and genetic flow between
populations (Newton, 2010). Dispersal ability
has a number of ecological consequences in-
cluding the evolution of climatic niches of
species (e.g. Sexton et al.,2009), with new-
ly established breeding colonies providing a
good model for insights into associated
colonisation patterns.

The little egret Egretta garzetta is an abun-
dant heron breeding over much of the Old
World and more recently in America (Kushlan
and Hancock, 2005). In Western Europe, it
mainly breeds within the circum-Mediterranean
region, with an increasing tendency to
colonise areas further north, mainly in mild
zones within the Atlantic region from Spain
to France and the United Kingdom (Marion et
al., 2000; Holling, 2010). The Spanish little
egret population is the largest in Europe
(Marion et al., 2000). In Spain the breeding
colonies are mainly in the southwest, at some
major inland wetlands in northern (e.g., Ebro
Valley) and southwestern river basins (e.g.
Guadiana reservoirs), at some Mediterranean
wetlands (including in the Balearics), and at
a few marshlands along the northern Atlantic
coast (Garrido et al.,2012). Little egrets have
also become established in the Canary and the
Chafarinas islands (Garrido, 2003). Three
wetlands: Dofiana National Park, the Albufera
de Valencia and the Ebro Delta, host some
60% of the wintering and breeding Spanish
populations (Garrido et al.,2012). The species
was first recorded nesting on the northern
Atlantic coast of Spain during the 1990s
(Garrido et al., 2012). This area currently
hosts a small breeding population of around
100 pairs, distributed between a number of
small colonies on islets in or close to the es-
tuaries where the birds feed (Garrido et al.,
2012; Galarza and Arizaga, 2014).

Ardeola 63(2), 2016, 375-382

In Europe, the status and ecology of little
egret breeding populations is well documented
in the Mediterranean area (Marion et al.,
2000; Kushlan and Hancock, 2005) but little
is known regarding the Atlantic population
(Galarza and Arizaga, 2014). Movements of
little egrets in Spain were analysed in the
1950s using data from chicks ringed in
Doiiana (Valverde and Weickert, 1956) and in
a more recent study that considered birds
from eight colonies in southern Spain (Bar-
tolomé et al., 1996). Overall, the movements
of Spanish little egrets cover a broad geo-
graphic range, mainly across the European
Mediterranean wetlands from the Iberian
Peninsula to Southern France, the Atlantic
coast up to northwestern Iberia, and north-
western Africa down to the tropics, some also
reaching the Macaronesian islands (Valverde
and Weickert, 1956; Bartolomé et al., 1996).
Dispersal ranges, however, seem to differ be-
tween populations (Bartolomé et al., 1996). In
the case of the recently established Atlantic
population in northern Spain (Garrido, 2003),
dispersal patterns have remained entirely un-
known, and may differ from those described
for the Mediterranean populations (Bartolomé
etal.,1996; Hafner er al., 1998; Fasola e al.,
2002).

In this study we aimed to describe the
movement patterns of little egrets breeding in
northern Spain and to assess the dispersal of
this Atlantic population. To this end, we used
data from egrets colour-ringed as chicks at
two of the main colonies currently existing in
this region.

MATERIAL AND METHODS

Atotal of 457 little egret chicks were ringed
at two breeding colonies, 70 km apart, on the
Atlantic coast of northern Spain: Urdaibai Bios-
phere Reserve (Izaro island; 43°25° N, 02°41°
W), and Santofia Marshes Natural Park (San
Pedro island; 43° 29’ N, 03° 31° W) (fig. 1).
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The Urdaibai colony is on a 3.2 ha island with
a high proportion of bare soil with some vege-
tation patches chiefly composed by tree mallow
Lavatera arborea and sea beet Beta vulgaris;
the island also has a small clump of tamarisks
Tamarix gallica. Little egrets nested on the
ground at first but have since built their nests in
sea beet and tree mallow. Since 2006, they have
settled in the small tamarisks. Little egrets have
nested at Urdaibai since at least the 1990s, with
a colony size ranging from five (2006) to 32
(2003) pairs (Galarza and Arizaga, 2014). The

Santofia colony is on a rocky,1.6 ha islet, with
a dense vegetation patch of approximately
3,600 m? on its southern side, formed by
common fig Ficus carica,elderberry Sambucus
nigra and several other shrubs. The egrets
nested in common figs during those seasons
when we ringed them. This colony has been
occupied since at least 2003, with nine (2003)
to 50 (2009) nests reported (Navedo, 2003; De
Vega and Gonzilez Sanchez, 2014). In both
cases foraging areas are situated 2-10 km
from the breeding colony.

Santoﬁa; &Urdaibai — \
bria Camargue|
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. Ebro Delta
PORTUGAL
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MEDITERRANEAN
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FiG. 1.—Geographical distribution of resightings of little egrets ringed as chicks in two colonies (Ur-
daibai and Santofia) on the northern Spanish Atlantic coast. Resightings within 0-10 km from the natal
colonies were excluded.

[Distribucion geogrdfica de las observaciones de garcetas comunes anilladas como pollos en dos co-
lonias (Urdaibai y Santoiia) de la costa atldntica del norte de Espaiia. Se excluyen las observaciones
realizadas a 0-10 km de dichas colonias.].

Ardeola 63(2), 2016, 375-382
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RESULTS

Overall, 304 resighting events correspon-
ding to 95 individual little egrets were recorded
(20.8% of the rings fitted). This proportion
was higher for the Urdaibai colony, but the
difference between the colonies was not sta-
tistically significant (y*= 2.86; p =0.090). The
mean (+SD) dispersal distance was 38.9 +
121.4 km (median: 7; range: 2-515 km). Over
half of the resightings (68.9%), excluding
those within the breeding colonies, occurred
within 50 km from the natal colony (fig. 2)
and the majority (97.6%) of these were in the
nearby marshes (2-10 km from the natal
colony). Resightings of birds older than 1
year were more frequent within 50 km from
the natal colony than elsewhere (y*,= 19.53;
p <0.001) (fig. 2). About half of all resightings
(51.3%) corresponded to birds in their first
calendar year. Adults were observed outside
the marshes close to their natal colony only
during the non-breeding period, from August
to March (excluding observations within the
colonies) (fig. 3).

All resightings were within the Iberian
Peninsula. Most (95.5%) were in estuaries
across an east-west axis corresponding to the
Atlantic coast of northern Spain (fig. 1). After
excluding resightings from marshes near the
two colonies where the birds were ringed
(i.e. < 10 km away), we found that the dis-
persal directions were not uniformly distributed
but were significantly west-biased, with a
mean dispersal direction of 256° (Rayleigh’s
Uniformity Test,n=60,7Z =24.5,P < 0.001;
fig. 4). Only eight resightings, corresponding
to two first-year birds, were outside this main
dispersal direction and these seemed to follow
the Ebro Valley, one bird being observed at
Salburua (61 km away) and another at the
Ebro Delta (410 km). The farthest resighting
was a first-year bird observed 515 km to the
West in O Grove, A Corufia. We observed 37
ringed individuals (25 of them in nests) at or
near the colonies during the breeding period
(8.1% of ringed birds). Natal dispersal (num-
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FiG. 2.—Distance from natal colonies of resighting
localities (white: > 1 year birds, black: first year
birds).

[Distancia de los puntos de observacion a las co-
lonias de origen (blanco: > 1 afo, negro: primer
aiio calendario).]
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F1G. 3.—Number of resightings of adult individuals
(> 1 year) both beyond (black) and within (grey)
the marshes close to the natal colonies (< 10 km)
during the breeding (April-July), postbreeding
(August-November) and wintering (December-
March) periods.

[Niimero de observaciones de ejemplares adultos
(> 1 afio) realizadas fuera (negro) y dentro (gris)
de las marismas cercanas a las colonias de origen
(< 10 km) durante el periodo de reproduccion
(abril-julio), el posreproductivo (agosto-noviem-
bre) y la invernada (diciembre-marzo).]

ber of birds born in a colony that breed in
another colony) was limited to two birds ringed
at Urdaibai and found breeding in Santofia
during the following breeding season.
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F1G. 4.—Frequency distribution of dispersal direc-
tions for little egrets from Atlantic Northern Spanish
colonies. The perimeter circle shows the bearing in
degrees. The inner axes show the number of disper-
sal events in each direction. Bold lines show the
mean angle and 95% confidence interval.
[Distribucion de frecuencias de las direcciones de
dispersion de las garcetas comunes con origen en
las colonias atldnticas del norte de Esparia. El eje
exterior muestra la posicion en grados y el interior
el niimero de eventos de dispersion en cada di-
reccion. Las lineas en negrita muestran el dngulo
medio y el intervalo de confianza del 95%.]

DiscuUsSION

European little egret breeding populations
have been considered mainly migratory with
most birds moving to the Mediterranean and
West Africa (Dugan, 1983; Hancock and
Kushland, 1984). However, it has been re-
ported that many birds are currently over-
wintering in Europe (Bartolomé et al., 1996;
Voisin et al.,2005; Zwarts et al.,2009), many
of them close to their breeding colonies
(Pineau, 1992; Hafner et al., 1994). We ob-
served that most of the little egrets from our
study area remained very close to their natal

colonies, supporting the idea that these birds
belong to a largely resident population breeding
along the Atlantic regions of western Europe
(Voisin et al., 2005), with a wintering disper-
sal range distinct from the eastern and
western Iberian populations showed by Bar-
tolomé et al. (1996) for southern Spanish
populations. Moreover, the strong correlation
between the sizes of the breeding and win-
tering populations at Urdaibai also suggests
that little egrets behave mainly as residents in
this region (Galarza and Arizaga, 2014).

The low rate of natal dispersal in our study
(only two birds were observed breeding out-
side the natal colony) contrasts with the high
rate recorded in the Camargue, France (Hafner
et al., 1998; Fasola et al., 2002). Dispersal
rates are highly variable in birds and presumably
depend on the stability of habitats and food
supplies (Newton, 2010). Although the role of
the variations in environmental conditions in
dispersal among colonial waterbirds is far
from clear (Fasola et al., 2002), a low rate of
competition for nest and/or foraging sites may
explain, at least partially, the low natal dis-
persal rate. The little egret population in
northern Spain is very small and comprises a
few small colonies that are closely linked to
well-separated estuaries with few intervening
foraging areas (Galarza and Arizaga, 2014;
Luengo et al., 2015). In this context of low
competition, local recruitment is probably the
most profitable strategy, both for juveniles
and adults. When compared to little egrets
breeding in the Camargue (Hafner et al.,
1998), the annual apparent survival rate in the
study population was slightly higher for adults
(0.78) and lower for hatch-year birds (0.15)
(Galarza and Arizaga, 2014). This low sur-
vival rate of young birds could also be a factor
affecting the rate of natal dispersal.

Severe winters could affect little egret
breeding populations by reducing foraging
habitat availability and, as a consequence, in-
creasing mortality (Tourenq et al., 2000;
Carruette and Rigaux,2003; Voisin et al.,2005).

Ardeola 63(2), 2016, 375-382



380 GALARZA, A., ARCE, F., NAVEDO, J. G. and ARIZAGA, J.

However, winters are mild along the Atlantic
coast of Northern Spain, with an inter-annual
mean coldest temperature of around 7.6 °C
and fewer than 10 days per year below 5° C
(Usabiaga et al., 2004). Moreover, severe
weather does not result in food shortage in es-
tuaries because tidal movements ensure
foraging habitat availability after freezing,
unlike freshwater or stagnant brackish waters
where ice can prevent access to prey for days.
Therefore, the resident behaviour of the At-
lantic little egret population could be related
to the limited effect of low temperatures on
prey availability in this region, which would
reduce the need for dispersal. Resident be-
haviour could also reflect a lack of resource
competition due to a low abundance of func-
tional competitors (Navedo et al., 2007), es-
pecially the grey heron Ardea cinerea (Wood
and Stillman, 2014), and also the low abun-
dance of conspecifics at these estuaries. The
study of population dynamics within the Ur-
daibai colony showed an unstable population
size highly influenced by sporadic cata-
strophic events, including predation and hail-
storms affecting breeding adults in the
colonies, and still well below the carrying ca-
pacity of the estuarine foraging areas (Galarza
and Arizaga, 2014).

Little egret breeding populations increased
strongly in Europe during the last century,
apparently benefiting from species- and habi-
tat protection, new foraging habitats (rice
fields and other artificial wetlands), a new
abundant food resource: the Louisiana cray-
fish Procambarus clarkii, and climatic
warming (Marion et al., 2000; Fasola et al.,
2010; Newton, 2013; Fasola and Cardarelli,
2015). Following this population increase,
some birds moved northwest and started to
winter on the French Atlantic coast (Marion
et al., 2000) with the first breeding colony
established in Brittany in 1960 (Bargain,
1993). Marion et al. (2000) suggested that
birds from this initial Atlantic breeding colony
would be the founders of the colonies es-
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tablished later in other European Atlantic re-
gions, such as the Netherlands and the
southern British Isles. This hypothesis is yet
to be confirmed but the very local and coastal
dispersal patterns described here for the two
northern Spanish colonies may fit this scenario
well. Conversely, our data does not support a
pattern of colonisation by birds from other
Iberian populations, which are probably geo-
graphically separated by the Cantabrian
Mountains (Garrido et al., 2012). Moreover,
this latter barrier may also have modulated the
observed colonisation pattern, since the first
breeding birds in northern Iberia became es-
tablished in eastern regions whereas other
colonies further west were founded some
years later (Galarza, 1999; Lorenzo, 2011).
The breeding of two little egrets from Ur-
daibai at Santofia in their first calendar year
also suggests a westward colonisation pattern.

We cannot exclude some bias due to different
resighting probabilities between regions or
localities (Korner-Nievergelt et al., 2010),
since the resighting effort was not uniformly
spatially distributed. However, it is notewor-
thy that only one bird was observed in the
Mediterranean, even though that region sees
most of the little egret recoveries in Spain
(SEO/BirdLife, 2012). Moreover, the three
wetlands that host the bulk of the wintering
and breeding little egret populations in the
Iberian Peninsula (Dofiana, La Albufera and
Ebro Delta) are among the most popular
haunts of birders. This suggests that the dis-
persal pattern revealed by our data is not due
to biased sampling.
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