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Short Communications

WINTERING HABITAT SELECTION
BY EURASIAN WRYNECKS JYNX TORQUILLA
IN THE WEST OF THE IBERIAN PENINSULA

SELECCION DE HABITAT EN INVIERNO
POR EL TORCECUELLO EUROASIATICO JYNX TORQUILLA
EN EL OESTE DE LA PENINSULA IBERICA

Rien E. van Wok!- 2 * and Mario F. T1izoN?

SuMMARY.—The Iberian Peninsula is a wintering area for an estimated 300 million birds. Most
insectivorous birds winter in the southern half of the Peninsula, where mild mid-winter temperatures
ensure the availability of insects. However, case studies of habitat use by specific species during winter
are still rare. A species of particular interest is the Eurasian wryneck Jynx torquilla, the only long-distance
migratory woodpecker in Europe that feeds almost exclusively on ants. Its European populations have
declined throughout Europe over recent decades. Wrynecks are known to winter in the Iberian Peninsula
but it has only recently been shown that at least some of these birds originate from Central European
breeding populations. Hitherto, the habitats they select in winter have remained unknown although it
is plausible to think that they are habitat specific given the birds’ strong reliance on ants as their main
food source. We studied the wintering habitat selection by wrynecks in northern Extremadura, Spain,
with MaxEnt models. We found that they chose diverse, extensive, agricultural (irrigated) croplands.
Our findings highlight the importance of these threatened landscapes for wintering birds.

Key words: Extremadura, Maxent, presence data, species distribution modelling, wintering distri-
bution, wintering habitat.

RESUMEN.—La peninsula Ibérica es una conocida drea de invernada con unos 300 millones de
aves que pasan el invierno cada afio. La mayor parte de las aves insectivoras invernan en la parte sur
de la Peninsula, donde unas temperaturas suaves e inviernos benignos aseguran la disponibilidad de
los insectos. Sin embargo, los estudios sobre uso del hdbitat en invierno especificos para una deter-
minada especie son todavia raros. Una especie de particular interés es el torcecuello eurasidtico Jynx
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torquilla. Es el tnico pdjaro carpintero migrador de Europa que se alimenta casi exclusivamente
de hormigas y ha sufrido declives poblacionales en toda Europa durante las dltimas décadas. Se co-
noce que los torcecuellos invernan en la peninsula Ibérica, pero solo recientemente se ha demostrado
que al menos algunas de estas aves proceden de poblaciones reproductoras centroeuropeas. Atn asi,
se desconoce exactamente qué habitats prefieren estas aves durante el invierno, aunque es plausible
plantear que deben ser especificos dada su fuerte preferencia por las hormigas como principal fuen-
te de alimento. El objetivo de este trabajo fue estudiar las preferencias de hébitat de los torcecuellos
en el oeste de la peninsula Ibérica durante el invierno con modelos MaxEnt. Nuestros resultados mues-
tran que los torcecuellos seleccionaron heterogeneos y extensivos cultivos de regadio. Los resulta-
dos subrayan la importancia de preservar este mosaico paisajistico, hoy en dia en retroceso, para las
aves invernantes.

Palabras clave: datos de presencia, distribucidn invernal, Extremadura, hdbitat invernal, Maxent,

modelo de distribucion de la especie.

INTRODUCTION

Some 300 million birds winter every year
in the Iberian Peninsula (Santos and Telleria,
1985), especially within the Meso- or Ther-
momediterranean zones of the southern half.
Such habitats are characterised by low annual
precipitation (~200-500 mm) and relatively
high mean temperatures during mid-winter
(4-11 °C) which ensures the availability and
activity of insects throughout the winter
months (Santos and Telleria, 1985). In addi-
tion, there are many irrigated croplands in this
region, which are presumed to be the habitat
of choice for birds that are not specialists of
dense oak forests (Telleria ez al., 1988).

A species of particular interest is the
Eurasian wryneck Jynx torquilla. Wrynecks
are migratory woodpeckers whose popula-
tions from Central, Northern and Eastern
Europe have been presumed to be long-dis-
tance sub-Saharan migrants, whereas birds
from southern Europe and northern Africa
have been regarded as mostly short-distance
migrants or residents (Cramp et al., 1985).
As early as 1956, however, it was suggested
that some birds found in winter in the Iberian
Peninsula could actually be migrants from
Central European populations (Moreau,
1956). It has only recently been confirmed
that some of the nominate race of wrynecks
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wintering in Iberia originate from Central
European populations (van Wijk et al.,
2013). Where exactly they occur in winter
has hitherto remained unclear but central
European wrynecks feed almost exclusively
on ants during the breeding season and occur
in ant-rich habitat such as orchards and
fallow land with sufficient bare ground for
foraging (Mermod et al., 2009; Weisshaupt
et al., 2011). Given these specific habitat
requirements during the breeding season,
we expected wrynecks to occur in similar,
specific ant-rich habitats within the Iberian
Peninsula in winter. The present study aimed
to provide insights into habitat selection by
wrynecks in winter in the west of the Iberian
Peninsula.

MATERIAL AND METHODS

We sampled 68 random locations through-
out Northern Extremadura in January 2014
and January 2015 (fig. 1). The study area
was selected based on geolocator findings
(van Wijk et al., 2013) and distribution pre-
dictions from the Spanish wintering bird
atlas (SEO/BirdLife, 2012). Specific sam-
pling locations were chosen by driving for a
fixed period on roads distributed throughout
the territory. At each of these locations song
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FI1G. 1.—Overview of the study area and the locations sampled for the presence of wrynecks in
Extremadura. Open squares show locations with confirmed presence and black dots depict locations

where wrynecks were not detected.

[Muestra del drea de estudio y las localidades muestreadas para la presencia del torcecuello en Extre-
madura. Los recuadros huecos muestran localidades con presencia confirmada y los puntos negros lo-
calidades donde los torcecuellos no fueron detectados.]

playback was used for three minutes using
a Foxpro® Wildfire 2 (~100dB) speaker
followed by a five-minute wait for any
response. Wrynecks are known to respond
strongly to the songs of conspecifics, at
least during spring and summer (Coudrain
etal., 2010).

To describe the habitats within this re-
gion, both in terms of bioclimate and envi-
ronment, we used data of a wide range of
variables (table 1) acquired via a free source,
the “Catdlogo del Ministerio de Agricul-
tura 'y Medio Ambiente”. Raster layers of
45,000 km? were created for each variable
with a pixel size of 60 m?* using QGIS
(Quantum GIS Development Team, 2015).
Only altitude was analysed as a climatic
variable since altitude is highly correlated
with temperature and precipitation in the
Iberian Peninsula (Lautensach, 1967; Sa-
Sousa, 2000).

Subsequently we developed a model in
MaxEnt using the 14 points where wrynecks
were present (fig. 1), all available envi-
ronmental layers (described in table 1)
and 10,000 random points throughout the
45,000 km? area (Phillips et al., 2006). All
environmental layers that did not contribute
to the model (lambda = 0) were excluded,
after which each selected categorical layer
was transformed into different predictor
variables, as many as categories the layer
had, with a presence-absence format (1-0)
(e.g. presence of sclerophyllous forest).
These categorical variables and the altitude
layer were tested for colinearity and layers
with a correlation = 0.70 or < —-0.70 were
excluded. The selection of variables used
in the final MaxEnt model, is described in
table 2. Variables were considered relevant
for the interpretation of the model based on
the outcomes of the jack-knife test as part
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TABLE 1

Environmental variables used in the initial MaxEnt model, their general description, the number of
categories within the variable layer (#Cat.), whether the layer was preselected in the initial MaxEnt
model (Presel.), the number of categories of each environmental variable that were kept in the final
model (#Cat. Kept) and the source of each environmental variable (Source). MAGRAMA: Catdlogo de
Metadatos del Ministerio de Agricultura y Medio Ambiente de Espafia (http://www.magrama.gob.es/
ide/metadatos/). IGN: Centro Nacional de Informacién Geogréfica. Instituto Geografico Nacional

(http://centrodedescargas.cnig.es/).

[Variables ambientales usadas en el modelo inicial MaxEnt, sus decripciones generales, el numero de
categorias dentro de la variable “layer” (capa) (#Cat.), si “layer” fue preseleccionado en el modelo
inicial MaxEnt (Presel.), el niimero de categorias de cada variable ambiental que fue guardado en el
modelo final (#Cat.Kept) y la fuente de cada variable ambiental (Source).]

#Cat.

Layer Description #Cat.  Presel. kept Source
aguassub underground water 1 no MAGRAMA
altitude altitude (metres above sea level) NA yes NA Ninyerola et al.

(2005)
cauces water course 1 no MAGRAMA
corinegeneral generic land use, e.g. agriculture 4 yes 0 IGN
corine specific land use, e.g, dry farming 26 yes 3 IGN
geopb geological soil type 24 yes 1 MAGRAMA
mfe50def dominant vegetation 26 yes 2 MAGRAMA
mfe50nomforarb  forest structure 33 yes 1 MAGRAMA
mfeS0usos habitat management 7 yes 2 MAGRAMA
seriep Z[ﬁ;i;“i\(/:ezlg;zzlrilmatic classification 1 o MAGRAMA
seriepgeneral E?rtlﬁziiggh;:;cimatic classification 7 no MAGRAMA

of the MaxEnt output: when their percentage ~ RESULTS

contribution or permutation importance was
at least > 1%. These variables were used to
discuss the biological implications of the re-
sults (table 2). The area under the ROC curve
(AUC) determined the predictive power of
the model and was used to evaluate it.
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Wrynecks were found at 14 of the 68 lo-
cations sampled. The highest probability of
wryneck occurrence according to the final
MaxEnt model (fig. 2) is associated with
habitats characterised by irrigated crops
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TABLE 2

The categories that were kept in the final MaxEnt model, description, lamba values, relative contri-

bution and permutation importance are shown.

[Se muestran las categorias que fueron guardadas en el modelo final MaxEnt, descripcion, valores

lambda, contribucion relativa y permutacion.]

Layer Description Lambda Peljcenl.: I.’ermutatlon
contribution  importance
corine20 irrigated crops, e.g. rice fields 236 549 159
acopb24 ge'omorpholo gical alluvial plain 089 107 16
with gravel, clay
altitude altitude (meters above sea level, 2687 103 644
range 7 — 232 meters)
mfeusos6  cultivated areas 1.29 8.3 42
mfeusos2  forest 0.56 50 0.7
corinel0  natural water bodies, e.g. rivers or ponds 3.74 34 23
corinel3  sclerophyllous vegetation, e.g. Quercus ilex 1.80 22 20
mfel2 woodland, e.g. patches of forest 1.05 1.7 0.2
close to water bodies, with sparse woodland ~ DISCUSSION

nearby (table 2). This is locally represented
by extensive crops in soils characterised as
sandy riverbeds, where sclerophyllous vege-
tation adds structural diversity to the land-
scape. Other habitat features present in the
areas highlighted in the final MaxEnt model
are crops such as meadows or rice fields, as
well as olive groves.

There was a strong influence of altitude
on the probability of wryneck occurrence.
Wrynecks selected lower altitudes which
can be interpreted as warmer, drier loca-
tions with Mediterranean vegetation. It is
interesting that at least some wrynecks did
respond to playback in mid-winter and thus
seemed to show some degree of territorial
behaviour.

Based on the interpretation of the final
MaxEnt model, we argue that wintering
wrynecks in northern Extremadura select a
mix of Meso- and Thermomediterranean
habitats corresponding to diverse croplands
under extensive management. The presence
of sparse woodland provides shelter and pre-
sumably deep sandy soils, such as those
found in riverbeds, that provide optimal
habitats for foraging (Tagmann-loset et al.,
2012). Overall, wrynecks are likely to occur
in winter in floodplain habitats cultivated
with irrigated crops and that offer some
woody elements such as scattered oaks, olive
trees or large shrubs. These results indicate
that wrynecks in winter use similar habitats
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probability of occurrence

I 0.69

i g:'«u ':y\RZA DE GRANADILLA
i)l

FiG. 2.—Predicted probability of occurrence of wrynecks in Caceres Province, Northern Extremadura,

according to the final MaxEnt model.

[Probabilidad predecida de aparicion de torcecuellos en la provincia de Cdceres, norte de Extrema-

dura, de acuerdo con el modelo final MaxEnt.]

as in their breeding grounds (Marti and del
Moral, 2004; Weisshaupt et al., 2011). Our
results suggest that wrynecks are dependent
on agricultural landscapes year-round.

The use of spatial distribution models to
inform and predict the occurrence probability
and habitat preference of a wide range of
animals has increased dramatically since the
introduction of MaxEnt (Phillips and Dudik,
2008; Dormann et al., 2012). It is easy to use
and interpret and results can be generated
with few data. Nonetheless, the method has
its drawbacks, most notably that it only uses
presence points (Yackulic et al., 2013) and,
in this case, disregards information from
locations where wrynecks were not found.
Information on absence points is routinely in-
corporated into other modelling approaches
such as occupancy modelling (Beale and
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Lennon, 2012). For such models, however,
two observations per point are necessary
since an observation probability has to be
calculated. Thus, they are more data de-
manding and require additional effort on the
ground. In our study area, it seems unlikely
that another methodology would give a dif-
ferent result, due to the apparent specific
habitat requirements of wrynecks. However,
such an approach may allow for a more ro-
bust predictive assignment of the distribu-
tion of wintering wrynecks on a broader scale
such as across the whole Iberian Peninsula.

Another question is whether the observed
wintering wrynecks were migrants or resi-
dents. Such matters may be resolved using
wing morphology measurements (van Wijk
et al., 2013) or isotopes (Hobson et al.,
2009) or a combination of both. Given that
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the birds responded to playback in winter,
such a result could suggest that the birds
observed were resident. However, it is known
that some migrating birds sing on their win-
tering grounds in Africa (Sorensen et al.,
2016) and thus it is yet unclear whether
these responding birds consist of migrants
or residents.

In line with previous findings on win-
tering birds in the Iberian Peninsula, our
findings highlight the importance of exten-
sive agricultural landscapes for bird conser-
vation in Extremadura (Navedo et al., 2015).
These landscapes are under severe threat of
disappearance due to agricultural intensifi-
cation. Future conservation efforts should
be directed to the sustainable maintenance
of these habitats. Such conservation actions
would favour not only wintering birds but
also many other breeding species of inter-
national conservation concern that use these
habitats.
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