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PHD-DISSERTATION REVIEWS IN ORNITHOLOGY
(2018-2019 academic year)

Edited by Francisco VALERA

This section includes the abstracts of some of the PhD-Dissertations submitted in Spain during
the 2018-2019 academic year as well as some others not published in earlier volumes of Ardeola.
They are in alphabetical order by University where they were presented and, then, by year and
alphabetical order of the author’s surname. This section also includes a link to access the full
version of the reviewed thesis when available.

Esta seccion incluye los restimenes de algunas de las Tesis Doctorales en Ornitologia defen-
didas en Espaiia en el curso 2018-2019 junto con otras no recogidas en resefias anteriores. Se ha
seguido una ordenacion alfabética por Universidades y, dentro de ellas, por aiio y autor. También
se incluye un vinculo que permite acceder a la version completa de la tesis resefiada en caso de
que esté disponible.

Informative note:

In its section PhD-Dissertations Reviews in Ornithology, Ardeola reports any studies on
ornithological issues presented in our country. The section is intended as an updated
overview of the latest ornithological research performed mainly in Spain. In spite of the
efforts of the editor to compile all the theses, we are aware that the collaboration of
researchers (supervisors and doctorates) is needed to give a full view of ornithological
research in Spain. We therefore invite the scientific community to report on their results
(address: ardeola@seo.org). The Scientific Committee of SEO/BirdLife grants a biannual
prize to the best Ph Dissertation included in this section. The prize is awarded in the
corresponding Spanish Ornithological Conference. We are looking forward to hearing
from you, also as proof of the relevance and quality of ornithological research in Spain.

Nota informativa:

Ardeola recoge en su seccion Reseria de Tesis Doctorales en Ornitologia aquellas tesis
leidas en nuestro pais que estudien temas ornitologicos con el fin de informar sobre las
mds recientes investigaciones desarrolladas, fundamentalmente en Espariia, en este campo
cientifico. A pesar de los esfuerzos que realizamos para reserfiar todas las tesis concluidas,
somos conscientes de que un registro completo y actual de las mismas requiere de la
colaboracion de los investigadores (directores y doctorandos). Por ello, invitamos a todos
aquellos implicados en la realizacion de tesis en ornitologia a que nos informen de sus
resultados (direccion: ardeola@seo.org). El Comité Cientifico de SEO/BirdLife otorga
con cardcter bianual un premio a la mejor tesis doctoral resefiada en esta seccion, que es
entregado en el Congreso Espaiiol de Ornitologia correspondiente. Esperamos vuestras
noticias como buena serial de la pujanza de la investigacion ornitolégica en nuestro pais.
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Universidad de Alicante

Garcia Bacallao, Juan Manuel

E-mail: jmgarcia@ucf.edu.cu /

jmanuel20369@gmail.com

Supervisor: Peir6 Clavel, V.

Ecological characterization and use of the

Mourning Dove (Zenaida macroura) in a

tropical agrosystem (Cienfuegos, Cuba).

[Caracterizacion ecologica y aprovechamien-

to de la paloma rabiche (Zenaida macrou-

ra) en un agrosistema tropical (Cienfuegos,

Cuba).]

Key words: breeding success, food spectrum,
index of dietary importance, reproductive
cycle, Zenaida macroura.

Palabras clave: ciclo reproductivo, espectro
alimentario, éxito reproductivo, indice de
importancia alimentaria, Zenaida ma-
croura.

Abstract:

The ecological knowledge of the Mourn-
ing Dove (Zenaida macroura L.) in Cuba
turns out to be insufficient, fragmented and
dispersed. This, together with the different
forms of exploitation to which the species is
currently subjected and the lack of regulation,
raise important doubts about the effects that
exploitation may have on their populations.
The objective of the research was to charac-
terize the essential aspects of the ecology and
human exploitation of the Mourning Dove
that may be useful for its sustainable man-
agement in a tropical agrosystem. The study
was carried out in the “Damuji”” hunting area
of the municipality of Rodas, province of
Cienfuegos, Cuba, covering 645.8ha. I found
that the agricultural biotope with coverage
presented a better quality for the studied
species, given the predominance of herba-
ceous species, which constitute the main food
source, and the presence of boundaries and
isolated trees that offer shade, shelter and
substrates for nesting. In contrast to the
typical forest biotope, the Mourning Dove
presented an aggregated distribution in the
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agricultural biotope with coverage, deter-
mined by the composition and structure of
the vegetation and therefore by the avail-
ability of food. The reproductive period ex-
tended from March to August, but a part of
the population also bred all the year round.
Thirty-one nests were detected. They were
found in five nesting habitats and over 10
different species of plants, although there
was a greater preference for spiny trees and
shrubs. Total reproductive success was 55%.
The analysis of the age ratio showed an im-
balance in favor of the males. The age ratio
also evidenced that the population is not com-
pletely replaced which must be taken into
account for its management. Concerning the
food spectrum, 33 items were identified, of
which 88% are of plant origin, 9% are foods
of mineral origin and 3% of animal origin.
The seeds of Euphorbia heterophylla and
Panicum maximum were the most important
food elements. The bulk of the diet (79%)
was made up of seeds of herbaceous plants,
preferring small seeds, of which only 10%
were agricultural crops. The Mourning Dove
fed preferentially in areas with herbaceous
species and some degree of bare soil. Agri-
cultural lands were the best feeding sites,
over livestock areas or natural forests and
forest plantations. The morphometric charac-
terization of the species differs statistically
from that described in other studies conducted
in the country and in the U.S. Two types of
ectoparasites were found in the population,
the Gavildn Fly Lynchia americana and an
unknown mite. Lynchia americana is housed
in the plumage of the bird and showed a high
temporality, its incidence peaking during the
rainy season. The mite is the most frequent
parasite. It is found on the legs of the dove
during most of the year. The Mourning Dove
is the most important hunting species in the
country, above the Anatidae and other species
of Columbiformes. Illegal hunting (69%),
mainly of nestlings and juveniles (73%), is
the most common form of exploitation of
this dove. Pneumatic rifles and slings are the
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hunting techniques causing highest mortali-
ty. The knowledge provided by this research
offers the necessary elements for the protec-
tion and management of the species in the
study area and, in general, in the country, and
contributes to the sustainable management
of this bird species.
Academic year: 2016-2017.

Montes Espin, Rosalina

E-mail: montesninin@jbc.cu

Supervisors: Chamizo Pérez, R.J. and Belliure

Ferrer, J.

Reproductive biology and conservation of the

White-collared Swift (Streptoprocne zonaris)

in south centre Cuba.

[Biologia reproductiva y conservacion del

vencejo de collar (Streptoprocne zonaris) en

el centro sur de Cuba.]

Key words: Apodidae, Cuba, habitat se-
lection, reproductive success, Topes de
Collantes.

Palabras clave: Apodidae, Cuba, éxito repro-
ductivo, seleccion de hadbitat, Topes de Co-
llantes.

Abstract:

The White-collared Swift Streptoprocne
zonaris is a species with a wide distribution in
the Americas, from Mexico, Central Ameri-
ca and the West Indies to South America. In
Cuba, it has a restricted distribution in the
southern mountains from Guamuhaya, Sierra
Maestra and Sierra Cristal. Information on
the biology and ecology of this species is
generally limited, especially in Cuba. Until
now, there are only a few reports on its activi-
ty in this island. Information on behaviour
and reproductive biology of birds is essential
to identify appropriate conservation actions
for declining and threatened species. Birds
can be excellent indicators for the environ-
mental quality of territories. Therefore, they
are frequently used as a reference to assess
the situation of a territory that should receive
legal protection. Several species of birds
use caves and cliffs for nesting, the White-

collared Swift among them. It has been sug-
gested that this behaviour could be an anti-
predator strategy or an ecological adaptation
to the karst environment. Swifts nesting
places are associated with rivers and water-
falls, which could be related to the thermo-
regulation of the altricial chicks, favouring
more constant temperatures and higher mini-
mum values during the night. In this context,
given the lack of information about the spe-
cies in Cuba, and since some of its resting
and nesting places are in areas of particular
environmental interest but lacking appro-
priate management measures, we developed
this study about the ecology and the conser-
vation of the White-collared Swift in Cuba.
The fieldwork was performed in the natural
area of Topes de Collantes (south centre of
Cuba). Results show that the reproductive
season of the White-collared Swift in this
area spans approximately 77 days, from the
end of April until mid-July. The beginning
of the reproductive season coincides with the
arrival of the rainy season. This will probably
guarantee the availability of materials for
nest construction, and a greater availability
of trophic resources. The materials for the
nest are collected inside the nesting sites,
with participation of both adults in transport
and conditioning of the nest. The most used
location for nests in caves was on ledges in
the walls, and the most frequent height was
3-4m. Most nests were concentrated in
roofed chambers in the caves, which could
be related to a greater microclimatic stability
that would favour reproduction and protec-
tion against predators. The clutch size was
two eggs, with some cases of three eggs, a
clutch size first recorded for Central Ameri-
ca and the Caribbean area. The volume of
the eggs was related to the incubation suc-
cess and the reuse of the nesting place, the
latter being related to the height at which
nests are found: nests used for the first time
are built higher than those used more than
once. This could be because young couples
or couples who have lost their usual posi-
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tions occupy the places that are available at a
greater height. Most of the reused posts were
found in the roofed chambers, indicating a
strategy to avoid predators. The reproductive
success during the two seasons evaluated
was 63.64%; with 0.87 chicks/nest. The
behavioural spectrum observed during the
reproductive season is wide and complex.
The different behaviours displayed during
this period are influenced by the content of
the nests (egg or chick) and the phases of re-
production (nest building, incubation, and
chick feeding). The presence of tourists close
to nesting sites does not influence directly
the swift’s reproductive success, but evidence
of an indirect influence makes it necessary to
implement management measures in order
to minimize such impacts. This work on the
reproductive biology of S. zonaris contributes
to filling important knowledge gaps and pro-
vides methodological tools for the evalua-
tion of the status of the species in the Cuban
context, whose monitoring will favour the
conservation of the natural values of the areas
associated with its reproduction.
Academic year: 2018-2019.

Romero Gil, Marta

E-mail: marta.rgil@gmail.com

Supervisor: Urios Moliner, V.

A life in flight; new inputs from movement

ecology of Lesser Kestrel (Falco naumanni).

[Una vida en vuelo; nuevas aportaciones a

la ecologia del movimiento del cernicalo pri-

milla (Falco naumanni).]

Key words: Booted Eagle, infrastructures im-
pact, migration, Montagu’s Harrier, win-
tering areas.

Palabras clave: dguila calzada, aguilucho
cenizo, dreas de invernada, impacto de
infraestructuras, migracion.

Abstract:
Animal movement is an important com-
ponent of the ecological and evolutionary
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process, and includes topics such as habitat
fragmentation or global change. Animal move-
ment has aroused interest for humans for
years and, recently, both scientists and natu-
ralist have promoted new techniques to un-
ravel some unknown aspects of an emerging
paradigm, the “movement ecology”. Recent
improvement on remote tracking technolo-
gies enables us to monitoring many species
throughout space and time, getting a lot of
new information. The Lesser Kestrel Falco
naumanni is a small migratory falcon that
was seriously threatened at the end of the last
century, becoming extinct in many locations
throughout its range. It was listed as “endan-
gered” and, during decades, it has been the
focus of intensive conservation and research
efforts. Nevertheless, several aspects of its
biology still remain unknown. This thesis has
three main objectives: (i) study the migration
phenology (improving the few previous geo-
locators studies that underestimated migra-
tion times, especially during the equinoxes),
the exact routes and the possible effects of
climatic conditions (e.g. wind) over migra-
tion; (ii) study of the wintering areas using a
multi-specific approach that also considers
the transaharian migratory raptors Montagu’s
Harrier Circus pygargus and Booted Eagles
Hieraaetus pennatus; and (iii) evaluate the
impact of habitat loss due to new infrastruc-
tures in priority habitats for the species. We
got data from 26 Lesser Kestrels (captured
and marked with satellite telemetry or with
dataloggers between 2010-2017 in Villena,
southeastern Spain) and from 23 Montagu’s
Harriers and 14 Booted Eagles (captured and
tagged with different tag models in Spain
between 2006-2014 by the Vertebrates
Zoology Research Group of the University
of Alicante and by the Migra Project ran by
SEO/BirdLife). Our main results include
some unknown topics of the ecology of the
Lesser Kestrel: (i) the long scales performed
in North Africa, (ii) their time-budget pat-
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terns, with nocturnal migration and with some
parameters (distance/day or flight speed)
more similar to larger soaring raptors than to
other hawks, (iii) the location and fidelity to
wintering areas, and (iv) their loop migration
pattern, that implies different routes and,
possibly, different risks and energy consump-
tion rates along different stopovers or fly-
over areas, which may affect bird survival.
Also, we have been able to check how dif-
ferent species (soaring harriers vs flapping
kestrels) respond differently and complexly
to main winds. General environmental con-
ditions, and therefore wind patterns, are ex-
pected to change because of global change.
This can have, in the long term, effects on
the bird’s behavior and on their populations.
This thesis shows that high densities of win-
tering Lesser Kestrels can also be found out
of Senegal (one of the most important areas
for this species), namely in Mali and Mauri-
tania. Besides, habitat preference of Lesser
Kestrels in the wintering areas suggests that
they may be exposed to similar risks than the
ones they face during the breeding season.
For example, agricultural intensification and
pest-control with massive use of pesticides
raise serious threats to insectivorous species,
because they decrease prey availability and
may have direct lethal effects on birds. This
is especially serious in the Sahel where farm-
land is normally outside protected areas and
the foraging strategies of insectivorous rap-
tors depend on irregular pulses of food in-
duced by rainfall, showing home-ranges too
extensive to be protected. According to this,
the multi-species analysis allowed us to
identify and characterize smaller common
priority areas that safeguard winter habitats
of different migratory raptors. We show that
forest areas close to farmlands (the most se-
lected foraging zones), seem necessary to
determine the key areas. Finally, this study
also shows that the infrastructure’s impact on
the kestrel’s breeding habitat can be mini-

mized if close suitable habitats are preserved
(i.e., high prey availability). In many cases,
the possible impact of infrastructures is
evaluated in a restricted area around them,
while the surrounding territory, where the
possible negative effects could be alleviated,
is neglected. Also, the criteria used to delimit
the boundaries of Special Protection Area
(SPA) are sometimes inappropriate since
they only use, for example, the distribution
of nests to delimit these areas. Yet, their
foraging habitats should also be considered.
Future studies that include a larger data set
will allow the analysis of the consistency of
our results over the years (e.g., the scales or
the time-budget), to check how birds behave
under different conditions (e.g., different
ages and/or populations with different mi-
gratory distances — e.g., Asian Lesser Kestrel
populations) and how respond to changing
winds. The new improvements on monitor-
ing techniques will allow us a better under-
standing of how global changes will affect
species and how we can counteract their
possible negative effects.
Academic year: 2018-2019.

Vidal Mateo, Javier

E-mail: javier.vidalm90@gmail.com

Supervisor: Urios Moliner, V.

Movement ecology of migratory raptors.

[Ecologia del movimiento de aves rapaces

migradoras.]

Key words: GPS/satellite telemetry, migra-
tion, movement patterns, soaring raptors,
wind effects.

Palabras clave: efectos del viento, migracion,
patrones de movimiento, rapaces planea-
doras, telemetria satelital/ GPS.

Abstract:

The movement ecology of birds is a subject
that has undergone a breakthrough in recent
years, largely due to the development of
satellite telemetry and its implementation to
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ornithological research. This knowledge
contributes to a better understanding of the
behavior of the species and the factors that
affect them, which in turn is also essential
for the design of appropriate conservation
plans. In this context, this thesis focuses on
the study of the movement ecology of four
species of migratory raptors: the Egyptian
Vulture Neophron percnopterus, the Booted
Eagle Aquila pennata, the Short-toed Snake
Eagle Circaetus gallicus and the Red Kite
Milvus milvus. The main goals the thesis are:
(i) to study the movement ecology of the
mentioned species; to analyze the effect of
environmental conditions, especially wind
patterns, on the migration of raptors; (ii) to
analyze interspecific differences in move-
ment strategies according to the trophic
ecology and environmental characteristics;
and (iii) to assess the ability of raptors to
adapt and respond to global change, and their
usefulness as indicator species. To address
these objectives, we tagged individuals with
GPS/satellite telemetry (by the Vertebrates
Zoology Research Group of the University
of Alicante or by the Migra Project ran by
SEO/BirdLife). All the birds were captured
in Spain, except two Snake-toed Eagles that
were tagged in Italy. Regarding the wind
effects on the migration routes, we studied
the geographical, seasonal and interspe-
cific variation with the Egyptian Vulture,
the Booted Eagle and the Short-toed Snake
Eagle, being the three species trans-Saharan
soaring raptors. The analysis showed that
daily movements of Egyptian Vultures and
Booted Eagles were significantly affected by
tailwinds during both autumn and spring mi-
grations, and the effect of crosswinds was
significant in all cases. Interestingly, Egyp-
tian Vultures and Booted Eagles showed
latitudinal differences in their behavior,
compensating more frequently at the onset of
autumn migration and with a higher propor-
tion of drift segments at the end of the season
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when they reach their wintering areas. In
contrast, there was a higher drift at the onset
of spring migration and a higher compensa-
tion at the end. These results suggest that
changes in weather conditions due to global
change may affect the geometry of the mi-
gratory routes of soaring raptors and their
behaviour. The movement patterns during the
breeding/summering and wintering period
were also analyzed to evaluate interspecific
and seasonal differences. For this, we checked
the fit to two strategies of random search: the
Lévy and Brownian movement. The results
suggest that in species with a specialized diet
(i.e., Short-toed Eagle) the Lévy pattern
would maximize the encounters with scarce
and unpredictable resources, whereas for spe-
cies with a broad trophic niche (i.e., Booted
Eagle and Red Kite), movements could be
adapted to exploit different food resources
according to their abundance. Scavengers
like the Egyptian Vulture shift between both
search strategies according to the distribution
of carrion. Therefore, the analysis of food
search patterns can be used as an indirect in-
dicator to track changes in food availability
across a broad range of environmental condi-
tions. This thesis also provides new informa-
tion about some aspects of the spatial ecology
of the Red Kite, evidencing a great variation
in its movements. We studied the autumn
and spring migrations between the wintering
quarters in Spain and the breeding/summer-
ing areas in Central Europe, determining pa-
rameters such as the duration of migration,
the speed or the number of stopover days, or
intraspecific differences. We found that, in
spring, juvenile individuals, that showed a
wider phenological range, began to migrate
significantly later than adult birds. During
the breeding season in Spain, adult Red Kites
(particularly the females) concentrated main-
ly their movements in the nest area. These
breeding adults preferred lands occupied by
scrub, herbaceous vegetation, non-irrigated
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crops and heterogeneous agricultural areas,
which highlights the importance of con-
serving the agroforestry landscape and its
heterogeneity. Red Kites showed different
behaviour throughout their juvenile dispersal:
individuals from Baleares remained close
(ca. some tens of kilometers) to the nest, but
peninsular birds moved further, overall above
100km from the nest, travelling through the
center, north and west of the Iberian Penin-
sula. Some of these individuals had tempo-
rary settlements close to the nest, but others
settled more distantly, up to 651km from the
nest. In conclusion, this thesis provides new
information on the behavior and ecology of
migratory raptors, both about the effect that
environmental conditions may have on their
movements and on their spatial ecology at
different stages of the annual cycle.
Academic year: 2018-2019.

Universidad Autonoma de Barcelona

Sayol Altarriba, Ferran

E-mail: fsayol@gmail.com

Supervisor: Sol Rueda, D.

Causes and consequences of brain size evo-

lution: A global analysis on birds.

[Causas y consecuencias de la evolucion del

tamario del cerebro: Un andlisis global en

aves.]|

Key words: behavioural flexibility, cognition,
diversification, environmental changes,
macroevolution.

Palabras clave: cambios ambientales, cogni-
cion, diversificacion, flexibilidad de com-
portamiento, macroevolucion.

Abstract:

Why some species of vertebrates, including
humans, evolved large brains despite the
associated energetic and developmental costs
is one of the main puzzles in evolutionary
biology. Of the many hypotheses that have

been launched to try to resolve this puzzle,
environmental variability stands out as a
major cause of relative brain size variation.
More formally, the cognitive buffer hypothe-
sis (CBH) postulates that relatively larger
brains evolved to facilitate behavioural adjust-
ments to enhance survival under changing
conditions. The rationale of the CBH is that
advanced cognition can increase fitness in
varying environments by enhancing infor-
mation gathering and learning, facilitating
for instance shifts between different feeding
sites or food types to alleviate periods of
food scarcity. Increased survival would, in
turn, facilitate a longer reproductive life,
thereby compensating for the developmental
and energetic costs of growing a large brain.
While the CBH has received ample empirical
support in recent years, some authors have
questioned its relevance to account for the
evolution of enlarged brains. This PhD thesis
explores the causes and consequences of
brain size evolution, using birds as a study
model. The thesis has three specific objec-
tives: (i) to explore the validity of relative
brain size as a standard measure for com-
paring changes in brain structure among
species, an assumption of the CBH; (ii) to
test the link between brain size and environ-
mental variation, a major prediction of the
CBH; and (iii) to explore the consequences
of relative brain size for the evolutionary di-
versification of the species. It takes advan-
tage of a large database on brain size com-
prising more than 1,900 extant bird species in
combination with recently developed phylo-
genetic comparative methods to elucidate the
origins of brain size variation in the most
diverse vertebrate class. As a first objective,
the thesis validates the extent to which relative
brain size is a good proxy of the brain struc-
tures involved in the capacity to construct
behavioural responses to new challenges.
Although there is ample evidence that large-
brained species are better problem-solvers
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and have higher capacity for behavioural
innovation, the debate still exists on whether
the whole brain is biologically meaningful
or instead one should focus the attention to
particular brain structures responsible for
these cognitive abilities. In chapter one, de-
tailed measurements of several brain regions
are compared, to show that associative areas
of the brain —classically related with general
intelligence— are disproportionally larger in
large brained species and accurately predict
variation in the whole brain, therefore vali-
dating its use in the later analyses. According
to the CBH, species living in regions with
higher environmental variation should be
selected for larger brains, unless they have
adaptive specialisations to avoid drops in
resource availability. In chapter two, this
hypothesis is validated, showing that birds
living in highly seasonal and unpredictable
environments (i.e. high-latitude regions)
possess relatively large brains than residents
from other regions. Further reconstructions
of evolutionary trajectories are also consis-
tent with the hypothesis that larger brains
(relative to body size) evolved when the
species invaded more seasonal regions.
However, the alternative —that the species
already possessed larger brains when they
invaded more seasonal regions— cannot be
ruled out. In chapter three, additional support
for the CBH is found. Based on sister-taxa
comparisons, species living on oceanic is-
lands appear to have relatively larger brains
than their mainland relatives. Phylogenetic
ancestral trait estimations further confirmed
this trend and show that these differences
mainly reflect in situ brain evolution rather
than varying colonisation success. Besides,
a phylogenetic path analysis shows that the
best-supported scenario to explain the evo-
lution of enlarged brains in islands is that
selection arises from the need to confront
increased uncertainty in resource availability
that characterizes islands, an evolutionary
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change that is also facilitated by a slower
pace of life. Finally, chapter four explores the
possibility that the evolution of larger brains
has also consequences for species diversifi-
cation. As predicted by the behavioural drive
hypothesis, frequent behavioural changes
as a response to environmental challenges
should expose individuals to new sets of se-
lective pressures, thereby favouring evolu-
tionary divergence from the ancestors, finally
leading to speciation events. Diversification
rates are estimated using two conceptually
different approaches and consistent evidence
is found in favour of the hypothesis, as
lineages with larger brains (relative to body
size) have diversified faster than lineages
with relatively smaller brains. The best-
supported trait-dependent model suggests
that brain size primarily affects diversifica-
tion rates by increasing speciation rather than
decreasing extinction rates. In addition, the
effect of relative brain size on species-level
diversification rate was additive to the effect
of other intrinsic and extrinsic factors. Alto-
gether, our results highlight the importance
of brain size as an important factor in evo-
lution and reinforce the view that intrinsic
features of species have the potential to in-
fluence the pace of evolution. Overall, the
findings of this thesis provide evidence that
relatively large brains function, and hence
may have evolved, to cope with environ-
mental changes, and that the evolution of en-
larged brains may subsequently influence the
evolutionary diversification of the lineage.
These results help understand why different
animal groups have independently evolved
large brains, which can also shed light on
the mystery of how our ancestors evolved
and also give clues on how animals might
respond to the rapid human-induced environ-
mental changes that characterize the Anthro-
pocene era.
Academic year: 2017-2018.
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Trophic niche in Falconidae: heterogeneity

of habitat, nutrition and reproduction.

[Nicho trdfico en Falconidae: heterogeneidad

de hdbitat, nutricion y reproduccion.]

Keywords: Falco tinnunculus, Falconidae,
generalism, nutritional composition,
trophic niche.

Palabras clave: composicion nutricional,
Falco tinnunculus, Falconidae, generalis-
mo, nicho trdfico.

Abstract:

This thesis examines the trophic ecology
in the falconids as a group of predatory raptor
species with a cosmopolitan distribution. In
a first approach within the scheme of trophic
niche (specialist-generalist strategies), this
thesis investigated whether diet diversity of
falconid species is able to predict both size
of the range and landscape heterogeneity
measured as the biomic specialization index
(BSI; number of biomes inhabited) at a global
scale. It is postulated that if a generalist
trophic strategy allows species to expand and
colonize new areas and habitats, both diver-
sity and diet richness should be positively
correlated with the number of biomes occu-
pied and the size of the range. In a second
step, the thesis focuses on a species, the
Common Kestrel Falco tinnunculus. Trophic
niche and foraging strategy in relation to
fitness, breeding territory, habitat and nutri-
tional composition of its main prey-species
in a Mediterranean montane population are
investigated. Offspring viability (physical
and immunological condition) is used as a
component of fitness, nest-box occupation
during 8 years is used as kestrel preference
for habitat/territory. It is postulated that if
generalism is a beneficious strategy and more

diverse landscapes offer more diverse prey
types (Landscape Heterogeneity Hypothesis;
LHH), then the best individuals should show
a more diverse diet and occupy more diverse
territory habitats. In relation to the foraging
behaviour, it is analysed whether the kestrels
follow the classical scheme of the Optimal
Foraging Theory (Central Place) based on the
relationship between the time spent foraging
and the energy obtained from the food or,
on the contrary, the nutritional components
of the prey species also play a relevant role
in a predator species. Furthermore, potential
access to prey species was calculated by
assigning values to those ecological features
that impede (or facilitate) prey capture by
kestrels. Results revealed that trophic breadth
was not a good predictor for range size but
for landscape heterogeneity: more diet gen-
eralist species inhabited more biomes, that is,
more heterogeneous landscapes. In addition,
both trophic breadth indexes (richness and
diversity) at both taxonomic ranks (class and
order) showed clear differences in the distri-
bution of generalist-specialist species within
the clade, therefore in the description made
of trophic niche of species. It is concluded
that diet breadth is an important ecological
trait explaining global patterns of biome
occupation for individuals, populations and
particularly species. Concerning the Com-
mon Kestrel, its diet changed significantly
among years and individuals of better quality
fed their offspring with a higher diversity of
prey species and a higher amount of food.
Moreover, nestlings receiving a more diverse
diet from parents, but not a higher amount of
food, showed better body condition and im-
mune response than nestlings fed with a less
diverse diet. It is concluded that by broaden-
ing the trophic niche in unpredictable envi-
ronments, individuals can increase fitness.
The results for kestrel’s territories quality in
the population studied showed that the terri-
tory quality was quadratically correlated with
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habitat diversity, with the best territories
being the least and most diverse. Moreover,
diet diversity was not correlated with terri-
tory quality, but it was negatively correlated
with landscape heterogeneity. We conclude
that generalist foraging strategies in Com-
mon Kestrels are based on an active search
for different prey species within or between
habitats rather than on the selection of terri-
tories with high habitat diversity. Regarding
foraging behaviour, this thesis revealed that
capturability index and load-size explain the
time spent by kestrels to provision a prey
item, although the explanatory power of
load-size is low for large prey. Kestrel prey
preference is mainly based on specific nutri-
tional components, such as fat, protein and
amino acid contents. Finally, the results
show a particularly strong preference of
kestrels for Common Voles Microtus arvalis.
It is concluded that nutritional composition
of food plays an important role also for the
foraging strategies followed by predators.
In addition, it is highlighted the importance
of considering capturability indexes of prey
species in optimal foraging models.
Academic year: 2016-2017.
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Evolutionary history and diversification

mechanisms in the avian genus Junco: a mul-

tidisciplinary approach using phenotypic,

ecological, phylogeographic and phyloge-

nomic data.

[Historia evolutiva y mecanismos de diversifi-

cacion en el género de aves Junco: un enfoque

multidisciplinar utilizando datos fenotipicos,

ecologicos, filogeogrdficos y genomicos.]

Key words: avian radiation, neutral diver-
gence, recent diversification, selection,
speciation.

Palabras clave: divergencia neutra, diversi-
ficacion reciente, especiacion, radiacion
en aves, seleccion.
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Abstract:

Recently diversified systems are optimal
research subjects to study the relative roles
of genetic drift, gene flow and selection in
shaping patterns of diversity and promoting
the formation of new evolutionary lineages.
In the early stages of the speciation process,
causal correlations between selective fac-
tors and patterns of phenotypic and adap-
tive genetic divergence are still recent and
detectable. In turn, reconstructing the evo-
lutionary relationships of closely related
lineages is a challenging task because of po-
tential gene flow and/or incomplete lineage
sorting. In this thesis, I develop an experi-
mental design that combines phylogenetic
and phylogeographic analyses with pheno-
typic, ecological and genomic data in order
to infer the evolutionary relationships and
the mechanisms of early lineage divergence
involved in the radiation of the songbird
genus Junco (Aves: Emberizidae) from Cen-
tral and North America. Previous analyses
based on mtDNA markers revealed a lack
of genetic diversity and strong signatures of
recent population expansion in the pheno-
typically differentiated and geographically
structured boreal forms of Dark-eyed Junco
(Junco hyemalis). These patterns suggested
a process of rapid diversification during a
northward recolonization of the North Ameri-
can continent from Mexico after the last
glacial maximum (LGM) ca. 18,000 years
ago. New phylogenetic molecular dating con-
firms the postglacial origin of the northern
Juncos, and phylogenomic analyses based
on genotyping-by-sequencing (GBS) single
nucleotide polymorphisms (SNPs) recover a
pattern of reciprocal monophyly among the
rapidly diversified young lineages. This
contrasts with at least four isolated lineages
showing relative phenotypic stasis in the
south of the distribution. Whole-genome
analyses also support the recent origin of the
boreal forms of Junco, and recover signals
of demographic expansions and limited gene
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flow during lineage diversification, sug-
gesting a scenario of rapid divergence in
allopatry. Using linear regression and multi-
variate analyses, I also find signs of an asso-
ciation between adaptive genomic variability
and variation in both ecological and sexually
selected traits, evidencing the roles of natural
and sexual selection in jointly driving rapid
phenotypic divergence and lineage diversi-
fication in the Dark-eyed Junco complex. In
addition, genome surveys based on SNPs re-
veal genomic landscapes of divergence with
no obvious regions of high differentiation,
with significant outliers found to be scattered
across the entire genome. These patterns are
consistent with a diversification process
driven by multiple selective factors acting
on many independent genome-wide loci.
Overall, the analyses and results reported
in this dissertation reveal the Junco system
as one of the fastest radiations known in
vertebrates, driven by the combined effects
of historical processes such as demographic
expansions and drift in isolation, and also se-
lective factors including natural and sexual
selection.
Academic year: 2017-2018.
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Development of new tools for the diagnosis
and control of West Nile virus infection.
[Desarrollo de nuevas herramientas para el
diagndstico y control de la infeccion por el
virus West Nile (Nilo Occidental).]

Key words: diagnostic, immune response,
surveillance, vaccine, West Nile virus.
Palabras clave: diagndstico, respuesta inmu-
ne, vacuna, vigilancia, virus West Nile.

Abstract:

West Nile virus (WNV) is a bird-hosted,
mosquito-borne virus that is currently con-
sidered one of the most remarkable emerging

pathogens due to its recent geographical ex-
pansion and its epizootic, zoonotic and epor-
nitic capacities. This thesis deals with the
development of useful tools in the diagnosis,
surveillance and control of the infection pro-
duced by this virus. As a starting point for
the different works carried out, the necessary
reagents were obtained to undertake these
developments, the WNV non-structural re-
combinant protein NS1 and the complete
WNV structural region expressed in the form
of an empty capsid, or “virus-like particle”
(VLP). Several methodologies potentially
useful in the diagnosis and control of the
disease produced by WNV were established
and tested with these reagents. First, the
immunogenicity and immunoprophylactic
capacity of NS1 was tested in a natural host
model, the Red-legged Partridge Alectoris
rufa. For this purpose, groups of partridges
were inoculated with recombinant NS1 or an
unrelated (mock) recombinant protein, and
challenged with infectious WNV. A third
group received no inoculation prior to chal-
lenge. The NS1 group failed to elicit de-
tectable antibodies to NS1 while in the mock
group a specific antibody response was
observed. Moreover, no protection against
WNV disease was observed in the NS1 group,
but rather, it showed significantly higher
viral RNA load and delayed neutralizing an-
tibody response, and suffered a more severe
clinical disease, which resulted in higher mor-
tality. This adverse effect did not happen in
analogous experiments carried out in mice.
The mechanism behind this adverse reaction
observed in partridges is unknown and merits
further investigations. Secondly, the immune
response to the NS1 protein in horses was
compared with the response to structural
proteins in VLP form by means of ELISA
techniques in order to explore methods for
differentiating vaccinated from infected ani-
mals through serological analysis. The results
showed that differentiation using the system
under study is possible between vaccinated
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and infected animals under controlled con-
ditions, but it is not as effective in the condi-
tions prevailing in the field. Third, the anti-
genicity of the VLP obtained was evaluated
in order to verify if they could represent
viable alternatives to the antigens used in
the diagnostic tests, being suitable for this
purpose in the tests carried out. Finally, the
monoclonal antibody 1D11, generated in the
laboratory in previous studies, was assessed
as a reagent for the immunodetection of a
wide range of WNV variants, using immuno-
chromatographic techniques. The results
revealed that the mAb 1D11 can detect all
tested WNV lineages, and differentiate this
virus from other related flaviviruses, which
points to 1D11 as an effective immune reagent
for the universal detection of WNV.
Academic year: 2018-2019.
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Assessing and mitigating the seabird by-

catch in the artisanal longline fisheries of

the Mediterranean.

[Evaluacion y mitigacion de las capturas

accidentales de aves marinas en la pesca

artesanal de palangre del Mediterrdneo.]

[Avaluacio i mitigacio de les captures acci-

dentals d’ocells marins en la pesca artesa-

nal de palangre del Mediterrani.]

Key words: demersal longline, differential
mortality, factors affecting interactions,
mitigation measures, Shearwaters.

Palabras clave: factores que afectan las in-
teracciones, medidas de mitigacion, mor-
talidad diferencial, palangre demersal,
pardelas.

Abstract:
Seabirds are amongst the most threatened
group of birds in the world, especially due to
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the pressures caused by human activities. In
particular, bycatch mortality by commercial
fisheries represents one of the major threats
to many seabirds worldwide. Seabirds are
highly sensitive to non-natural mortality due
to the characteristics of their life cycle. For
this reason, incidental catches by fisheries
are putting many seabird species at risk. In
the Mediterranean, the longline fishery is the
main cause of seabird mortality and possibly
the most important factor contributing to the
decline of endemic Shearwater (Procel-
lariidae) populations. However, the informa-
tion available on the level and extent of its
impact is scarce and fragmented. Moreover,
no mitigation strategy to prevent this bycatch
mortality has been implemented yet in the
fleet. This thesis aims to assess and contribute
to the knowledge about seabird bycatch by
longline fisheries of the western Mediterra-
nean, as well as to identify the most appro-
priate mitigation strategy for the fleet. In
particular, the study has focused on demersal
longliners since they use the most dangerous
gear for seabirds and because there is little
information available. Observations on board
demersal longliners in the western Medi-
terranean have revealed a high mortality of
seabirds, in particular of the three endemic
and threatened species of Shearwaters:
Scopoli’s Calonectris diomedea, Balearic
Puffinus mauretanicus and Mediterranean
P. yelkouan, calling for urgent and effective
action to reduce their bycatch rates. This
greater susceptibility of Shearwaters is due
to their highly aggregative behaviour and
deep diving capability, which together lead
to occasional massive catches of dozens and
even hundreds of individuals, and also sig-
nificant economic losses for fishermen. There
are several temporal, operational, spatial
and meteorological factors influencing the
bycatch risk, but the most dominant ones
are the season and the setting time. Other
influential factors are the bait type, wind
conditions, longline configuration (distance
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between the weights), proximity to the breed-
ing colonies and the number of hooks set.
The use of different approaches (concurrent
analysis of GPS data from seabirds and Vessel
Monitoring System) from vessels, seabird
counts from onboard observations and the
mortality reported by fishermen) has allowed
more detailed exploration of the effects of
trawl fishing on the bycatch risk by long-
liners. In Scopoli’s shearwater, the reduction
of discards by trawlers led to increased inter-
action between these seabirds and longliners,
thus increasing the bycatch risk. Conse-
quently, the incoming legislation adopted by
the European Union, which intends to ban
discards through landing obligation, will like-
ly aggravate the bycatch problem, at least in
the short-term. Examination of the carcasses
collected from the longline fisheries operating
in the study area has demonstrated unequal
bycatch mortality at population level, which
may exacerbate bycatch impacts on popula-
tion dynamics. Adults are the age class most
affected, being particularly vulnerable in
the vicinity of breeding colonies for the case
of Scopoli’s shearwater, which also show a
male-biased mortality at the beginning of
the breeding season. However, in Puffinus
shearwaters, mortality is female-biased during
the chick-rearing period. Furthermore, the
mortality on longlines in the study area is
more pronounced but not limited to Spanish
breeding colonies, as birds from other Western
Mediterranean colonies are bycaught while
using the area as a stopover site during the
migration period. This shows that the impacts
of the Spanish longliners are spread well be-
yond Spanish colonies. The trials of different
mitigation methods adapted to demersal long-
liners has helped to identify the most appro-
priate strategies to reduce the seabird bycatch
by the fleet studied. It appears that night
setting would be the most effective method
to prevent seabird mortality without compro-
mising target catches or other non-commer-
cial species. However, these results should

be confirmed for longliners targeting species
other than European Hake Merluccius mer-
luccius. Likewise, a temporal closure of the
fishery during the most conflictive months is
also a promising strategy to reduce the im-
pact of bycatch. Nevertheless, this limitation
should be implemented together with other
measures and its potential effects on fishing
activity should be carefully evaluated. Other
methods that may reduce seabird bycatch
include increasing the sink rate of the long-
lines and avoiding the use of baits attractive
to seabirds. However, the high diversity of
fishing strategies and gears used in the area
hampers the identification of suitable solu-
tions applicable to the whole fleet. Conse-
quently, to deal with this complexity it would
be necessary to establish a set of different
mitigation measures that can be adapted to
the majority of fishing methods.
Academic year: 2017-2018.
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Demographic viability and effect of anthro-

pogenic environmental changes in the dis-

tribution, diet and body condition of an
expanding population of Egyptian Vulture

Neophron percnopterus.

[Viabilidad demogrdfica y efecto de los cam-

bios ambientales antropogénicos en la dis-

tribucion, dieta y condicion fisica de una po-
blacion de alimoche Neophron percnopterus
en expansion.]

Key words: landfill, predictable anthropo-
genic food subsidies, scavenger, threatened
species, vulture.

Palabras clave: buitre, carroiiero, especie
amenazada, fuentes de alimentacion pre-
decible, vertedero.

Abstract:
The Egyptian Vulture Neophron percnop-
terus is a threatened species worldwide. The
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Iberian Peninsula holds 50% of its global
population, which has declined by 25% over
the last 20 years. Despite this negative global
trend, an increase from one to 22 pairs over
the last 25 years has been observed in eastern
Catalonia, where the species has colonised
areas in which it was previously unknown.
According to our population models, this
population growth can be explained by a
higher survival of adult individuals than the
one observed in other Iberian populations.
Such high survival rate can probably be
related to the uncommon use of poison in
Catalonia in comparison to other areas of
the Iberian Peninsula, where poisoning is the
main cause of non-natural mortality in Egyp-
tian Vulture. Moreover, arrival of new indi-
viduals (immigrants) is necessary to explain
population growth. Since this is a philopatric
species, the most likely origin of these new
individuals is the adjacent population of
western Catalonia. In order to assess the en-
vironmental characteristics of new colonized
areas, we studied the population expansion
pattern of the species. Specifically, we
evaluated the influence of food resources
of anthropogenic origin (landfills and vulture
restaurants), hereafter Predictable Anthro-
pogenic Food Subsidies (PAFS). Results
suggested that PAFS play an important role
in the territorial selection of adult pairs, as
breeding territories are closer to landfills
than expected by chance. However, other
environmental factors such as south facing
rocky areas, urbanization and proximity to
conspecifics are also important for territo-
rial selection. Then, we studied the diet of
breeding pairs to evaluate to what extent
individuals rely on landfills. We compared
results obtained with two different methods:
(i) stable isotopes analysis, and (ii) analysis
of diet remains found in nests (mainly bones,
feathers and hair). Both methods evidenced
that the proportion of food from landfills in
some pairs could be more than 50% of the
overall diet. Moreover, our results show that
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diet based on waste is the main factor affect-
ing the physiological indicators of fledglings.
Specifically, a higher proportion of waste in
the diet was related with lower levels of some
vitamins and carotenes, which have impor-
tant functions such as antioxidant defences,
immunostimulating properties and ornamen-
tal purposes. Finally, we analysed the con-
centration of different families of pollutants;
metals, organochlorine compounds (Ocs),
polybrominated diphenyl ethers (PBDEs)
and perfluorinated substances (PFAS) in
individuals as well as the influence of these
compounds on their physiology. Most
analysed pollutants were below the detec-
tion limit or were, in general, low. In spite
of these low levels, individuals from more
humanized areas had higher levels of PFAS.
This thesis provides relevant information in
two ways: (i) it describes the demographic
increase of the worldwide-threatened Egyp-
tian Vulture. Highlighting the causes that
have led to the positive trend in our study
area could be very useful for the conservation
of the species in other areas; (ii) it evaluates
the implications of feeding in landfills in a
scavenger bird. In an anthropic world where
resource distribution is constantly changing,
providing knowledge about the influence of
landfill sites can be key to designing future
management measures for threatened or pest
species using these resources.
Academic year: 2017-2018.
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From behavioral ecology to demography:

lessons for the Little Bustard (Tetrax tetrax)

conservation.

[De la ecologia del comportamiento a la de-

mografia: lecciones para la conservacion del

sison comin (Tetrax tetrax).]

Key words: anthropogenic mortality, diet
composition, incubation behaviour, inter-
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individual habitat selection, ranging be-
haviour.

Palabras clave: comportamiento de campeo,
comportamiento de incubacion, composi-
cion de dieta, mortalidad antropogénica,
seleccion interindividual del hdbitat.

Abstract:

The conservation of endangered species
requires understanding what factors deter-
mine habitat selection, survival and breeding
success of their populations. Under the cur-
rent agricultural intensification context, spe-
cies inhabiting agrarian environments must
adapt, sensu lato, to the rapid changes and
constraints of these systems. Nevertheless,
not all species can do this easily and, as a
result, dramatic population declines and even
biodiversity loss take place. The Little Bus-
tard Tetrax tetrax is a Palearctic steppe bird
with important populations in the Iberian
Peninsula. In the last decades, the species
has experienced a rapid population decline,
mainly due to agricultural intensification,
but illegal shooting and power line collisions
are also threatening factors. Currently, the
Little Bustard is ranked as “Vulnerable” in
Europe and “Near Threatened” at global scale.
The specific processes linking agricultural
intensification and population decline in the
Little Bustard are surely complex and multi-
factorial. This thesis aims to improve the
knowledge necessary for a proper and effec-
tive management for the conservation of this
species. For this reason, some biological
topics relevant for the understanding of the
demography of the species, such as adult
mortality, hatching success and incubation
behaviour, have been investigated, as well
as habitat selection and diet during the non-
breeding season. Animals usually show non-
random spatial distributions resulting from
the cumulative effects of many factors that
are often difficult to separate. By using spa-
tial eigenvector mapping in combination
with habitat models, we showed that ranging

behaviour of female Little Bustards in the
non-breeding season was affected by the in-
dependent effect of habitat variables and
spatial constraints, as well as by their joint
effect. Approximately one third of the spatial
aggregation observed in female Little Bus-
tards distribution was related to responses to
the spatially aggregated environment. More-
over, the fact that different females presented,
not only spatial aggregations at the same
scales, but also aggregation to the same areas
of the Lleida Plains, suggests that observed
patterns could be related with landscape con-
figuration heterogeneity. Spatial predictors
representing aggregation patterns at ~18km
and 3-5km respectively had a high impor-
tance in female occurrence. However, pure
habitat effects were also identified. Terrain
slope, Alfalfa Medicago sativa and corn
stubble availability were the variables that
most contributed to environmental models.
Overall, models revealed a non-linear nega-
tive effect of slope and positive effects of in-
termediate values of alfalfa and corn stubble
availability. High levels of cereal stubble in
irrigated land and roads also showed a posi-
tive effect on occurrence at the population
level. Our results provide evidence that fe-
male Little Bustard ranging behaviour was
spatially constrained beyond environmental
variables during the non-breeding season.
This pattern may result from different, not
mutually exclusive processes, such as cost-
benefit balances of animal movement, con-
figurational heterogeneity of environment
or from high site fidelity and conspecific
attraction. Measures aimed at keeping alfalfa
availability and habitat heterogeneity in open
landscapes and flat terrains could contribute
to protect Little Bustard populations during
the non-breeding season. Up to 62 plant spe-
cies were identified among the diet of the
Little Bustard in the non-breeding season in
Spain. The most consumed species were
cultivated legumes (46.7%) and dicotyledon
weeds (45.6%), while monocotyledons were
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scarcely consumed (7.7%). Diet composi-
tion differed significantly between dry and
irrigated farmland areas. In irrigated areas,
diet was mainly composed of legumes, in
particular alfalfa. In contrast, in dry farm-
land areas diet was more diverse, composed
mainly of weeds (Compositae, Papaveraceae,
and Cruciferae) and also cultivated legumes,
particularly Vetch Vicia sativa. These results
suggest that legume crops could improve
habitat quality in areas with scarce food re-
sources. However, in the case of irrigated
areas, the strong reliance on alfalfa could
make the Little Bustard more vulnerable to
changes in land use. Concerning adult Little
Bustard mortality in Iberia, we found that
annual anthropogenic mortality is likely to
have a critical impact on the species, with
values almost as high as those attributed to
natural causes. Collision with power lines
was the main anthropogenic threat to the
adult population (3.4-3.8%/year), followed
by illegal killing (2.4-3%/year), which had
a higher impact than initially foreseen. We
found that replacement clutches are more
common than previously reported. The re-
placement rate was 67% for first clutches
that failed during incubation and 57% for
failed second clutches. Overall, nest failure
accounted for 67.9% of clutches, influenced
by the low hatchability of replacement
clutches (16.7%). Farming practices ac-
counted for 36.8% of nest failures. The main
cause of failure was nest desertion/predation
(58%). Laying date had a negative effect on
the hatching probability of clutches and on
the risk to fail among first clutches. The size
of nesting field (negative effect) was the
most important predictor for the hatching
probability. Measures aimed at improving
food provision by increasing field edge den-
sity and fallow availability may facilitate
hens to keep body-condition prior and during
incubation, as well as providing suitable
habitat for replacement clutches. Adaptive
irrigation and mowing patterns in alfalfa
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fields during the nesting season would also
contribute to increase the hatchability of re-
placement clutches.
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Abstract:

One of the most fascinating aspects of birds
is their capability to migrate from one area
to another throughout the year. Unravelling
the patterns and processes involved in the
evolution of migration is paramount to un-
derstand the current biogeography, ecology
and evolution of migratory birds. On this
basis, the main aim of the present thesis was
to extend the knowledge on the mechanisms
involved in the evolution of bird migration.
To achieve this, the thesis comprised two
main sections. In the first one, the aims were
to disentangle the patterns of evolution of
migratory behaviour and identifying the
main factors that play an important role in it.
In this context, we used the Sylvia warblers
as a case of study, due to their well-known
distributions and wide range of migratory
behaviours. In the second section, we ex-
plored the climatic niche and the potential
distribution of breeding and wintering ranges
in the last glacial maximum (LGM) of trans-
Saharan long migratory species, in order to
unravel the potential changes in migratory
behaviour under different environmental
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conditions. We explored the evolution of mi-
gration in Sylvia warblers as both a discrete
and continuous character using ancestral state
reconstruction (ASR) methods. We recovered
the basal node as migratory in most analyses,
suggesting five independent losses of migra-
tory behaviour in Sylvia warblers, including
some cases in island subspecies. Both analyses
performed with migration as discrete or con-
tinuous character recovered different proba-
bilities of sedentariness or migratoriness in
some conflicting nodes depending on ASR
elements used. This forced us to consider
controversial hypotheses of the evolution of
migration in some clades that could evolve
from migratory to sedentary in a very short
period of time or going through a partial mi-
gratory status instead. Furthermore, we used
phylogenetic comparative methods to assess
whether the evolutionary patterns of migra-
tory distances are correlated with several bio-
metric, climatic and productivity variables in
a phylogenetic context, using Sylvia warblers
as a case study. Our results recover net pri-
mary productivity (NPP) in the breeding
range and during the breeding season as the
variable with a stronger positive correlation
with migratory distances. Several climatic
variables show a correlation with the evolu-
tion of migration, and among morphological
variables, migratory lineages tend to have
longer wings than sedentary ones. It is not
possible to disentangle if NPP was the main
driver in the evolution of bird migratory
behaviour or a consequence of it, yet migra-
tion and NPP seem to be tightly related today
and along their evolutionary history. In the
second part of this PhD thesis, we explored
the evolution of migration in a macroeco-
logical perspective; including the study of
climatic niche of migratory species and the
changes in their distributions through cli-
matic change scenarios as glaciations. Mi-
gratory birds occupy different geographic
areas during breeding and wintering periods
and are exposed to different factors. One of

those factors is the climatic component of the
niche. We tested if migratory birds display
similar climatic conditions in both breeding
and wintering areas, using 355 migratory bird
species from Eurasia to Africa flyways. Our
results show that there is not climatic niche
overlap between both ranges. This suggests
that the climatic niche of most Euro-African
migratory species is larger than expected.
Given these results, we propose that both
breeding and wintering climatic data need
to be considered when analysing the niche
of a species (e.g. performing species distri-
bution models), in order to incorporate the
total width of the climatic niche. During the
Plio-Pleistocene, glacial cycles have shaped
Northern Hemisphere birds’ distributions
that could result in changes in their migra-
tory behaviour. In this context, it has been
suggested that long-distance North Ameri-
can migratory species could have lost their
migratory condition during cold periods, re-
gaining it later in warmer periods. We tested
this hypothesis in Eurasian-African extant
migratory bird species. We modelled the
present and LGM distribution of 80 trans-
Saharan bird migratory species, and we re-
vised the available fossil record. Our results
show a southwards reduction of the breeding
distributions during the LGM compared to
the present and similar wintering areas in the
present and Pleistocene, with the Saharan
belt gap always present through time. These
results, combined with evidence from the
Pleistocene fossils from Africa, do not sup-
port the hypothesis of a loss of migratory
condition in these species. In conclusion,
the results of this thesis suggest that migra-
tory behaviour would be a more conserved
character than previously thought, at least
during the Pleistocene, and that changes in
the character probably happened before in
the evolutionary history of birds, and only
recent island colonisation has shifted the
behaviour to sedentary status.
Academic year: 2018-2019.

Ardeola 67(1), 2020, 137-173

Downloaded From: https://complete.bioone.org/journals/Ardeola on 26 Nov 2024
Terms of Use: https://complete.bioone.org/terms-of-use



154 VALERA, F.

Universidad de Extremadura

Piriz Delgado, Daniel

E-mail: dpirizde@gmail.com

Supervisors: Escudero Garcia, J.C. and Pa-

laz6n Ferrando, J.A.

Temporary qualitative study of the sectorial

biodiversity of the years of maximum and

minimum reception of birds in the Arrocam-
po reservoir of the Almaraz Nuclear Power

Plant (Céaceres).

[Estudio cualitativo temporal de las biodi-

versidades sectoriales de los afios de mdxi-

ma y minima acogida de aves en el embalse

de Arrocampo de la Central Nuclear de Al-
maraz (Cdceres).]

Key words: characterization of communities,
population dynamics, relationships with
environmental physical factors, systematic
evaluation of populations.

Palabras clave: caracterizacion de comu-
nidades, dindmica de poblaciones, evalua-
cion sistemdtica de poblaciones, relaciones
con factores fisicos ambientales.

Abstract:

This thesis studies the avian community
of the Arrocampo reservoir (Céceres). The
study focuses on the years 2009-2010, when
the maximum and minimum number of spe-
cies for a series of more than 30 years was
recorded. Determining the possible causes
of these situations, as well as evaluating a
possible analytical strategy are the main
challenges addressed. The importance of
water has been particularly recognized since
man discovered agriculture. Consequently,
the construction of reservoirs for livestock,
human populations and agriculture was de-
veloped. These reservoirs are the home of
numerous species of waterbirds, so that they
find food and shelter, as well as suitable places
for nesting, maintenance and care of the off-
spring. Birds, together with other organisms,
are part of an ecosystem characterized by a
certain stability and with a relevant temporal
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dynamic. The Arrocampo reservoir, built for
the cooling of the Almaraz nuclear power
plant, is one of the most original reservoirs
in the world since: (i) its water level is con-
stant, (ii) it has a spatial thermal gradient at
the horizontal level, (iii) water circulates
around a wall in the center of the reservoir
and from the bottom of the vessel, which
forces the water to move in a double direc-
tion. Since its commissioning (1976), this
reservoir has housed numerous waterfowl,
which has been periodically censused since
1983, thus enabling knowledge of its succes-
sional variations, rhythms and fluctuations.
In this scenario, the spatio-temporal distri-
bution of bird populations that occupy the
reservoir in extreme situations has been
studied. The analysis of more than 30 years
of monitoring allowed to identify 2009 and
2010 as the years with higher and lower
presence of bird species (biodiversity or spe-
cific richness). Data on occurrence of the
different species and on climate (by AEMET
and the nuclear power plant) were subjected
to various analyses (ordination and classifi-
cation) to study the relationship between the
composition of the community, the spatial
component (derived from the reservoir sec-
torization) and climate. The results and con-
clusions obtained can be compared with the
ones from other reservoirs and establish
generalizations of interest both in the world
of nature assessment, conservation and en-
vironmental impact assessment. There is no
universal strategy for the assessment of each
reservoir. The use of birds as an indicator,
prioritizing the frequencies of occurrence,
allows the use of other indices, such as di-
versity, determination of trophic structures,
diversification or valuation of specific per-
sistence, etc. Therefore, the ornithological
characterization of each system can be used
as a measure of quality. In parallel, carrying
out the simultaneous monitoring of the
populations facilitates the knowledge of the
structures and dynamics of the populations,
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especially of the most faithful ones due to
their permanence, and even to particularize
their relations with the most characteristic
habitats fitting the preferences of each spe-
cies in the reservoir. Finally, we suggest that
the fluctuation of biodiversity between 2009
and 2010 may be due to the strong interannual
contrast in rainfall. The number of species
that used the reservoir in 2009 was higher
because this year was drier, and therefore
the conditions of the areas around the reser-
voir were worse for the birds while the con-
ditions of the Arrocampo reservoir were
constant and offered an optimum water level
and temperature for birds. In contrast, 2010
was a particularly rainy year, and the condi-
tions of the reservoirs and ponds around
Arrocampo were much more favorable for
birds, which were not limited to using Arro-
campo as a breeding or wintering place.
Academic year: 2016-2017.
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Abstract:
Brood parasitism and nest predation are
two of the most important selective pressures

in birds. Avian brood parasitism is one of the
best examples of a coevolutionary process,
where hosts evolve a series of adaptations to
counteract the fitness costs imposed by brood
parasites. Among these defensive adapta-
tions, recognition and rejection of the para-
sitic egg are decisive. Nest predation, on the
other hand, is a classic example of agonistic
interaction, being the most important force
shaping nestlings’ life-history traits. The main
aim of this thesis is to expand our knowledge
on how these two selective pressures shape
some behavioural and physiological responses
in birds. In the first part of the thesis, we
provide new information on the breeding
biology of a poorly known bird, the Western
Bonelli’s Warbler Phylloscopus bonelli,
which is also a potential host for the Com-
mon Cuckoo Cuculus canorus in Southern
Europe. This novel and detailed information
is essential to draw attention to the potential
risks that it might face in the near future, con-
sidering the reduction of this species in the
study area. The second part focuses on brood
parasitism. Using the Bonelli’s Warbler, we
first investigated whether different charac-
teristics of the parasitic egg (size and mate-
rial) used in egg-rejection experiments could
affect the egg-rejection behaviour. This kind
of methodological studies are critical to de-
termine the validity of experiments in the
field. We found that plasticine may mis-
represent the responses to experimental
parasitism because this material facilitates
egg ejection, provoking a decrease in nest
desertion rate. Further, small parasitic eggs
could be easily ejected and warbler nests
parasitized with large eggs were more often
deserted, thus indicating that nest desertion
occurs because of the constrains imposed by
the size of parasitic eggs. Within the frame-
work of this second part, and linking with
the next one, we also studied the interaction
between brood parasitism and nest predation.
In this case, we used the Common Blackbird
Turdus merula, which suffers high nest pre-
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dation levels. Despite several studies on para-
site-host systems, only recently researchers
have understood that the recognition and
rejection of parasitic eggs are part of a com-
plex process, where the decision of rejecting
mainly depends on the costs associated to
that action, the external stimuli perceived by
the host or its internal status of motivation.
Predation could be one of the environmental
pressures that may promote evolutionary
changes in the phenotypic traits of egg-
rejection process, affecting the cost-benefit
trade-off. Nevertheless, studies on these
mechanisms are limited. We found that
blackbird females exposed to risk of adult
predation showed a significant lower ejec-
tion rate, whereas the risk of offspring (egg)
predation did not modify females’ anti-para-
sitic behaviours. Interestingly, this effect
increased towards the end of the breeding
season. These findings open a new research
line in the study of brood parasitism and pro-
vide new knowledge in our understanding of
egg-rejection process mechanisms. The third
part of this thesis investigates physiological
anti-predator strategies against nest preda-
tion, which have been frequently neglected.
Predation risk is known to modify the hor-
monal responses of prey. However, very little
is known about its effect on immunity, which
is a crucial physiological component. In the
first chapter of this part, we explored whether
a short-term nest predation risk, typical of a
predator encounter, can provoke changes in
nestlings’ immunity. Using blackbirds, we
experimentally tested several levels of nest
predation risk and measured a complete set
of immunological variables. We found that
nest predation risk induced an increase in
ovotransferrin, immunoglobulins and the
number of lymphocytes and eosinophils,
suggesting a general activation of the im-
mune response, which will prepare nestlings
to cope with the possible inflammation or
infection following a predator attack. Inter-
estingly, only high and extreme levels of risk
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caused the changes, indicating that nestlings
would be able to modulate their immune
responses according to the perceived level of
threat. In the second chapter, we tested the
effects of a long-term increase in nest preda-
tion risk, which is more related to the ecology
of fear concept. Changes in the immune sys-
tem can impose important costs in organisms,
thus, we hypothesize that the responses to
short- or long-term predation risk are dif-
ferent. In addition, nestling have to invest
many resources during their developmental
period, a condition that may interfere with
the immunological response. By increasing
predation risk during the whole blackbird
nestling period, we found a reduction of
immunoglobulins but an increase of lym-
phocytes, which confirms the above-men-
tioned hypothesis. Indeed, health status and
body condition conditioned their immuno-
logical defences. For instance, only those
nestlings without endoparasites or in good
body condition could increase their immune
response. This thesis confirms that brood
parasitism and nest predation, through the
behavioural and physiological mechanisms
that induce, strongly shape the evolution of
the adaptations in birds. We demonstrated
the interplay between these two decisive se-
lective pressures offers a new perspective
of the forces that may shape the evolution of
the anti-parasite defences in host. Further,
we discovered that immunological responses
triggered by predation risk might have impor-
tant consequences in developing organisms,
as they can alter the trade-offs between im-
munity and the physiological processes of
development.
Academic year: 2016-2017.
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Abstract:

Predation and inter-specific avian brood
parasitism are two fundamental selective
forces that have contributed to modulate the
reproductive behavior and life-history strate-
gies of birds. Recently, it has been suggested
that, in addition to the direct effects of preda-
tion, the risk of suffering predation (fear)
could have sub-lethal effects on prey affecting
behavioral and reproductive traits in eco-
logical and evolutionary time. In addition, it
has not been studied yet whether the fear of
suffering brood parasitism could also affect
reproductive traits of the hosts or behaviors
other than those involved in the defense
against parasites. The main objective of this
thesis is to identify the indirect or sub-lethal
effects of fear of predation and inter-specific
brood parasitism in several bird species. To
address this objective, we studied possible
changes in behaviors, life-history traits and
physiology in response to a series of experi-
mental manipulations of predation and inter-
specific brood parasitism risk before and
during reproduction. Experimental proce-
dures were designed at different spatial scales
in a community of non-excavating birds
breeding in nest-boxes, and in a population
of Magpie Pica pica parasitized by the
Great Spotted Cuckoo Clamator glandarius.
We evaluated the response to perceived risk
through different cues that can be noticed
by different communication channels (i.e.
olfactory, acoustic and visual cues). This

thesis first provides new evidence of the sub-
lethal effects of predation and inter-specific
brood parasitism on decisions prior to the re-
production of birds in natural environments.
These effects have been shown through
changes in nest-site choice in host and prey
species and have indirect effects on commu-
nity structure, composition and level of inter-
action between guilds. We also found effects
of the risk of nest predation perceived during
reproduction through changes in parental
care. However, we did not find clear evidence
of the effects of the risk of parasitism on re-
productive and physiological traits in a host
of an obligate brood parasite, once repro-
duction had begun. The results also suggest
that human activity can be perceived as a risk
factor modulating the physiological state of
species under population decline, because
of the alteration and disturbances in their
habitats. Therefore, this thesis offers new
advances in the study of the risk of predation
and the risk of cuckoo parasitism in ecologi-
cal time of great interest both in the field of
Evolutionary Ecology and Behavior with
application in Animal Conservation and
Management. In addition, I suggest that the
study of multiple cues is necessary to fully
understand the effects of risk, given that
birds may evaluate threats perceived by cues
through different communication channels.
Academic year: 2017-2018.
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Abstract:

The severe fitness costs imposed by avian
brood parasitism select for the evolution of
anti-parasitic defences in hosts, setting the
stage for a co-evolutionary arms race where
brood parasites evolve adaptive counter-
defences, which select for improved host de-
fences, further parasitic adaptations, and so
on. Though these adaptations can be found
in all stages of the breeding cycle, the main
defence against brood parasitism is the re-
jection of the parasitic egg. Egg rejection is
a complex process where several stages can
be differentiated: egg recognition, decision-
making and egg-rejection itself. Throughout
this thesis, the study of egg rejection is
approached by focusing on those factors that
govern each of these stages. Egg ejection can
be carried out by deserting the parasitized
nest, ejecting the foreign egg, or burying it in
the nest. The potential costs associated with
each of these egg-rejection mechanisms are
very different, so that the host’s choice is
modulated by a balance between costs and
benefits of the anti-parasitic response. Chap-
ter one explores whether nest desertion can
be considered an egg-rejection mechanism
in medium or large-sized hosts, who would
be able to eject the parasitic egg. Results
prove that nest desertion cannot be considered
a response unequivocally directed to brood
parasitism in the Common Blackbird Turdus
merula, a medium-sized potential host of the
Common Cuckoo Cuculus canorus. There-
fore, future studies on egg rejection using
similar species should cautiously consider
nest desertion as a response to brood para-
sitism. Different traits of parasitic eggs (mass,
colour and size) affect specific stages of
the egg-rejection process including the host
decision-making, which may result in the
acceptance of previously recognized eggs.
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Chapter two shows that hosts are not willing
to assume the potential costs associated to
the ejection of a slightly heavier egg. This
low motivation turns out in acceptance deci-
sions, confirming that egg recognition is not
necessarily followed by egg rejection. Chap-
ter three goes one step further showing how
the different stages of the egg-rejection pro-
cess are independently impacted by different
characteristics of parasitic eggs. This chapter
evidences that colour mimicry hampers egg
recognition (the first stage of the process)
and leads to egg acceptance. Though egg
size does not seem to affect recognition, it
does delay the decision to eject (the second
stage of the process) and imposes mechanical
restrictions on the action stage (the third
stage). The existence of such acceptance de-
cisions implies that the egg-rejection rate
does not necessarily reflect the egg-recogni-
tion abilities of hosts. Given its importance in
regulating animal behaviour, endocrine path-
ways are excellent candidates to continue
unravelling the proximate mechanisms un-
derlying egg rejection. Thus, chapter four
investigates how hosts adjust their hormonal
state to deal with parasitic eggs, as well as the
potential effects of these adjustments on the
physical state of hosts. Results show that
parasitic eggs can be a hormonal stressor for
hosts. Parasitized individuals showed higher
corticosterone levels and lower body condi-
tion than non-parasitized ones. Furthermore,
prolactin levels indicated that blackbirds tend
to maintain the parental effort even when
parasitized, which might explain the absence
of nest desertion in response to experimental
parasitism. The key role that host decision-
making play in anti-parasitic defences sug-
gests that plastic responses are common
among hosts. Chapter five reviews the evi-
dence of plastic defences against parasitic
eggs, showing that phenotypic plasticity in
egg rejection is less widespread than might
be expected. This chapter examines the fac-
tors that favour the evolution of phenotypic
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plasticity, as well as the importance of plastic
defences in the co-evolutionary relationship
between brood parasites and their hosts. On
the other hand, chapter six provides experi-
mental evidence on the evolutionary origin
of the egg-rejection abilities exhibited by
potential host species not currently impacted
by interspecific brood parasitism, as is the
case of blackbirds. According to the results,
the most probable origin of the egg-rejection
abilities in blackbirds is a past exploitation
by interspecific brood parasites. Current
absence of interspecific brood parasitism in
some potential host species might be due to
their successful anti-parasitic defences, which
can persist even after speciation events. In
chapter seven, we investigated whether there
are sex differences in egg rejection, which is
particularly relevant in species in which in-
cubation relies exclusively on females. Con-
trary to conventional theory, we found that
male blackbirds are able to recognize and
eject parasitic eggs. However, recognition
abilities of males are less developed than
those of females, probably because they do
not participate in egg incubation. According
to the new theoretical framework in the field
of animal decision-making, the results of
this thesis highlight the need to update some
terms frequently used in egg-rejection studies,
as well as the inclusion of new concepts to
future studies. In chapter eight, we propose
an updated terminology advocating for the
consistent use of terms in future studies on
egg-rejection. Overall, this thesis provides
significant advances in our understanding
of the co-evolutionary interactions between
brood parasites and hosts, particularly in
relation to the main anti-parasitic defences:
egg rejection. All these results show egg-
rejection is a complex and potentially plastic
process that is modulated by the cognitive
abilities of hosts, the environmental context,
host’s physiology and the characteristics of
the parasitic egg.
Academic year: 2017-2018.
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Abstract:

This study analyzes the causes of admis-
sion and the outcomes of the rehabilitation
of 6,804 wild birds [raptors (2,458), seabirds
(1,956) and other avian orders (2,390)] ad-
mitted to the Tafira Wildlife Rehabilitation
Center (TWRC) in Gran Canaria Island,
Spain, from 2003 to 2013, assessing a quality
auditing system based in the crude and strati-
fied (by causes of admission) rates of several
final disposition categories, the time until
death, and the length of stay as quality indi-
cators. Primary causes of admission were:
trauma, infectious/parasitic disease, meta-
bolic/nutritional disorder, orphan young birds,
poisoning/intoxication, crude oil, light pollu-
tion/fallout, fishing gear interaction, glue
trap, captivity, other causes, and unknown/
undetermined. Final dispositions rates were:
euthanasia (E,), unassisted mortality (M,)
during hospitalization, release (R,), and per-
manent captivity (C,). The time until death
(T,) for euthanized birds and for birds that
died during the hospitalization, and the
length of the stay in the center for released
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birds (T,) were also evaluated in each case.
In the survey of raptors, the most frequently
admitted species were: Eurasian Kestrel
(Falco tinnunculus; 53%), Eurasian Long-
eared Owl (Asio otus canariensis; 28.1%),
Canary Islands Common Buzzard (Buteo
buteo insularum; 8.0%), and Eurasian Barn
Owl (Tyto alba; 4.4%). The most frequent
causes of admission were trauma (33.8%),
orphan young birds (21.7%), unknown
(18.4%), and metabolic/nutritional disease
(11.1%). Morbidity caused by glue trapping
and entanglement in Burr Bristlegrass Se-
taria adhaerens had a prevalence of 5.0%
and 1.8%, respectively. The highest number
of admissions during the breeding and non-
breeding seasons was observed for the
Eurasian Barn Owl and the Barbary Falcon
Falco pelegrinoides, respectively, mainly
due to trauma of unknown origin. The final
disposition rates of the 2,194 raptors admit-
ted alive were: E, = 19.8%, M, = 22.2%,
R, =57.6%, and C, = 0.5%. E_was higher in
the trauma category (37.3%), while M, was
higher in infectious/parasitic disease (60%).
R, was notably higher in glue trap (85.9%),
entanglement in S. adhaerens (85%), and
orphan young (78.7%). Within the group of
euthanized raptors, the longest median T,
was observed for the metabolic/nutritional
disease category (T, = 20.5 days), whereas
the majority of causes of admission had me-
dian T, values < 3 days. The median T, for
raptors that died during the hospitalization
period ranged from O days (predation) to 5.5
days (other causes). Within the group of re-
leased raptors, the median time of stay in the
TWRC ranged from one day (orphan young)
to 153 days (infectious/parasitic disease). In
the survey of seabirds, Yellow-legged Gull
Larus michahellis was the species most fre-
quently admitted (46.5%), followed by Cory’s
Shearwater Calonectris diomedea borealis
(20.1%). The most frequent causes of mor-
bidity were light pollution/fallout (25.8%),
poisoning/intoxication (24.7%), and other
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traumas (18.1%). The final disposition rates
of the 1,823 seabirds admitted alive were:
E.=153%,M,=16.3%, and R, = 68.3%.
The highest E, was observed in the ‘other
traumas’ category (58.1%). Seabirds admit-
ted due to metabolic/nutritional disorder had
the highest M, (50%). The highest R, was
observed in the light pollution/fallout cate-
gory (99.2%). Within the group of euthanized
seabirds all categories had median T, values
< 2 days. The median T, in the seabirds that
died during the hospitalization period was
< 3 days for all categories. Within the group
of released seabirds, the median time of stay
in the TWRC ranged from 0O days (light pollu-
tion, other traumas, and orphan young) to 15
days (crude oil). Concerning other avian or-
ders, the most frequently admitted ones were:
Order Passeriformes (n = 724, 30 species),
Order Charadriiformes (n = 592, 14 species),
Order Columbiformes (n = 310, six species),
and Order Apodiformes (n = 244, four spe-
cies). The Eurasian Thick-knee Burhinus
oedicnemus was the species most frequently
admitted (20.3%), followed by the Eurasian
Blackbird Turdus merula cabrerae (13.5%),
and the African Collared-Dove Streptopelia
roseogrisea (10.9%). The most frequent
causes of morbidity were trauma (27.8%),
orphan young (27.2%), unknown/undeter-
mined (19.4%), and captivity (10.2%). The
final disposition rates of the 2,276 birds ad-
mitted alive were: E, = 16.7%, M, = 26.5%,
R, =54%, and C, = 2.8%. The highest E, was
observed in the trauma category (39.4%).
Birds admitted due to metabolic/nutritional
disorder and poisoning/intoxication had the
highest M,, 48.5% and 43.5%, respectively.
R, values > 70% were achieved in the follow-
ing causes of admission: captivity (80.3%),
crude oil (80%), glue trapping (73.3%), and
orphan young (70.5%). Within the group of
euthanized birds the longest median T, was
observed for the infectious/parasitic disease
category (T, = 24 days), whereas the majority
of causes of admission had median T, values
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< 2 days. The median T, in the birds that
died during the hospitalization period ranged
from O days (fishing gear) to 16.5 days (cap-
tivity). Within the group of released birds the
median time of stay in the TWRC ranged
from O days (captivity) to 47.5 days (infec-
tious/parasitic disease). This survey provides
useful information for the conservation and
welfare of these bird species. We suggest that
at least the stratified analysis by causes of
admission of the three final disposition rates,
the time until death and the length of stay at
the center should be included in the outcome
research of the rehabilitation of wild birds.
The high release rate for raptors (57.6%),
seabirds (68.3%), and other avian orders
(54%) achieved at the TWRC emphasizes
the importance of wildlife rehabilitation cen-
ters for the medical management of injured
birds and their release into the wild.
Academic year: 2016-2017.
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Abstract:

Species distribution models are increas-
ingly used to guide biodiversity conservation
actions. These models predict the probability
of species occurrence in locations where the
species presence is unknown based on the
link between species presence and environ-

mental conditions. Probability of species
occurrence is often considered as indicator
of habitat quality. Correct interpretation of
the outcomes of this modelling technique is
of paramount importance before using the
models for conservation purposes. The main
objective of this thesis is to contribute to
providing evidence of the usefulness and
applicability of species distribution models
for some conservation and management
applications. Despite the growing research
interest about species distribution models,
many conservation practitioners remain scep-
tical about their usefulness in biodiversity
conservation projects. We show that model
outcomes are as able as local bird experts to
identify unknown presence areas for a nearly
threatened bird species. We also present an
innovative analytical framework using data
from breeding bird atlases to help in the ini-
tial design of monitoring projects. The data
generated through these monitoring projects
would be appropriate to produce accurate
species distribution models and maps. We
evaluated the reliability of species distribu-
tion models using measures of reproductive
performance with data obtained from con-
stant effort bird ringing sites. We showed that
models may help to predict habitat quality
but not for all species at any spatial scale. We
also showed that the outcomes of species
distribution models might provide misleading
information to guide the spatial prioritiza-
tion of management or conservation options
when species switch or expand to a novel
habitat. With our results, we encourage the
use of species distribution models among
practitioners as an accepted tool to support
biodiversity conservation and management.
However, caution is needed when interpret-
ing model outcomes, especially in the areas
where a species occupies several habitat types
and when novel conditions are emerging be-
cause of human-induced rapid environmen-
tal changes.
Academic year: 2018-2019.
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Abstract:

This thesis focuses on the ecosystem ser-
vices provided by vertebrate scavengers in
Spain from a social-ecological perspective.
Chapter one revealed that research on carrion,
scavenging and associated ecosystem func-
tion and services provided by scavengers have
been scarce until recently. Moreover, re-
search on social perceptions and attitudes
towards scavengers, as well as indigenous
and local knowledge (ILK) on carrion and
scavenging, remains virtually unexplored. In
chapter two, we assessed the novel source of
greenhouse gases (GHG) emissions emerged
following the implementation of a controver-
sial European sanitary regulation (EC 1774/
2002). This regulation required the collection
of livestock carcasses from farms and their
transformation or destruction in authorized
plants. This situation had negative impacts on
the conservation of scavengers and generated
an unprecedented source of GHG emissions.
Quantification of such emissions showed
that supplanting the natural removal of dead
extensive livestock by scavengers with car-
cass collection and transport to processing
plants meant the emission of 77,344 metric

Ardeola 67(1), 2020, 137-173

tons of CO, equivalent to the atmosphere
per year, in addition to annual payments of
ca. $50 million to insurance companies. Para-
doxically, the areas with the highest levels
of GHG emissions coincided with areas
holding the highest densities of vultures. Our
findings support the return to a traditional
and natural scenario in which scavengers
freely remove livestock carcasses. In chapter
three, the conservation and environmental
consequences of the network of protection
areas for the feeding of necrophagous species
of European interest (PAFs) was evaluated.
In an attempt to mitigate the negative im-
pacts of the restrictive sanitary regulation
(EC 1774/2002), a new regulation was
approved (EC 142/2011) to allow farmers to
leave the carcasses of extensive livestock
within PAFs. Evaluation of the Spanish PAFs
network reveals that the majority of the
autonomous communities established PAFs
in their territories, although the design cri-
teria were variable. The extensive livestock
carrion biomass potentially available for
scavengers within PAFs was 33,474 tons per
year, which represented 35% of the annual
extensive livestock biomass generated in
peninsular Spain. The breeding distribution
of the targeted species was better represented
within PAFs than that of the non-targeted
species. Similarly, breeding distribution of
threatened species was better represented
than the one of non-threatened species. The
overlap between PAFs and the home range
of GPS-tracked vulture populations ranged
63%-100%, whereas at the individual level,
it ranged 21%-100%. The home area of these
and other populations of GPS-marked vul-
tures covered 3-14 autonomous communi-
ties and 1-4 countries. At the individual level,
vultures used an average of 3.4 autonomous
communities and 1.5 countries. The imple-
mentation of the PAF network implied a po-
tential reduction of ca. 56% of GHG emis-
sions compared to the previous scenario,
therefore being an important improvement
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compared to the previous scenario. However,
the new regulation could be improved
by considering the overall distribution of
additional scavenger species and by supra-
regional and supra-national coordination
and management. In chapter four, farmers
perceptions about the ecosystem services
provided by vertebrate scavenger in Spain
were assessed. The findings indicated that
carrion consumption was perceived by
farmers as the most important service pro-
vided by scavengers. Interestingly, the same
species and species within the same guild
can be dually perceived as beneficial or
harmful depending on their consideration as
scavengers or predators, respectively. Vul-
tures were perceived by farmers as the most
beneficial taxonomic group. Farmers recog-
nized the importance of scavengers as
providers of ecosystem services when the
species had a more restricted distribution
and their populations were perceived as de-
clining. Farmers also noticed that the provi-
sion of scavenging services increased with
broader scavenger distributions and recog-
nized a higher capacity of the scavenger guild
to provide ecosystem services in those scav-
enger communities with higher functional
diversity. Farmers performing traditional
livestock practices (e.g. transhumance and
the abandonment of livestock carcasses in the
field) had higher knowledge on scavengers
and positive perception of them. In con-
trast, farmers having a higher livestock num-
bers, having suffered attacks on livestock by
scavengers, and having had a carcass removal
insurance in the past, showed more negative
perceptions of scavengers. Results support
the implementation of conservation policies in
Europe that favor traditional extensive farm-
ing systems and strengthen the link between
farmers and scavengers. In chapter five, we
examined the similarities and contradic-
tions between shepherds’ ILK and scientific
knowledge (SK) on the scavenging service
provided by the vertebrate scavengers in

extensive livestock farming systems in Spain.
Overall, a high consistency between ILK and
SK was found, particularly at the species
level, which was also consistent over the
range of shepherd ages and experience. At
the species level, the scavengers’ occurrence
at carcasses observed by shepherds was
highly correlated with the occurrence cal-
culated from camera traps. Likewise, the
shepherds’ consideration of each species as
provider of the scavenging service and the
carrion biomass consumed by the species
calculated from camera traps were also highly
related. At the community level, no differ-
ences were found between ILK and SK re-
garding the mean detection time of carcasses
by scavengers, whereas there were differences
in the mean consumption time of carcasses,
being lower for ILK than the calculated with
camera traps. Results support the integration
of ILK and SK into the management strate-
gies of vertebrate scavengers. Overall, this
thesis emphasizes the need to (i) link sanitary
and environmental policies, (ii) support the
implementation of policies that favor tradi-
tional extensive farming systems, and (iii)
integrate ILK and SK into the conservation
strategies of vertebrate scavengers.
Academic year: 2017-2018.

Universidad de Murcia

Martinez Lopez, Vicente

E-mail: vicente.ml289@ gmail.com

Supervisors: Robledano Aymerich, F. and

De la Raa Tarin, P.

Ecological and genetic analysis of plant-

animal interactions in Mediterranean enviro-

ments.

[Andlisis ecologico y genético de interaccio-

nes planta-animal en ambientes mediterrd-

neos.|

Key words: extreme fragmentation, frugivo-
rous birds, long-distance seed dispersal,
molecular markers, old fields restoration.

Ardeola 67(1), 2020, 137-173

Downloaded From: https://complete.bioone.org/journals/Ardeola on 26 Nov 2024
Terms of Use: https://complete.bioone.org/terms-of-use


mailto:vicente.ml289@gmail.com
https://digitum.um.es/digitum/handle/10201/76201
https://digitum.um.es/digitum/handle/10201/76201
https://digitum.um.es/digitum/handle/10201/76201

164 VALERA, F.

Palabras clave: aves frugivoras, dispersion
de semillas a larga distancia, fragmen-
tacion extrema, marcadores moleculares,
restauracion de campos abandonados.

Abstract:

Plant-animal mutualistic interactions such
as seed dispersal and pollination are funda-
mental in the reproductive biology of many
plants that rely on animals either for the polli-
nation of their flowers and/or the dispersal
of their seeds. The study of such processes
can be difficult to address only by classical
ecological techniques (e.g. bird census) since
results could be skewed, for instance, by dif-
ferent detectability rate of species. Further-
more, some ecological processes occur at a
vast spatial and/or temporal scale (e.g. long-
distance seed dispersal) and thus cannot be
detected through traditional approaches. In
that sense, the application of indirect tech-
niques such as genetic tools can help to effi-
ciently monitor these ecological interactions.
This thesis is composed by four chapters in
which plant-animal mutualisms are studied
from different approaches combining eco-
logical and genetic tools and at different
geographical scales. Three of them use birds
as focal species models. In the first chapter,
we analyse the spatial genetic structure pat-
terns of a bird-dispersed fleshy-fruited shrub
(Pistacia lentiscus L.), as well as the role of
long-distance seed dispersal in such patterns.
Frugivorous vertebrates typically provide
dispersal services within the range of a few
metres up to some kilometres from the seed
source. But a few studies have also shown
that migrant frugivorous birds provide long-
distance seed dispersal services across sea
barriers connecting populations hundreds of
kilometres apart with important implications
for the gene flow among plant populations.
We sampled 74 populations across all the
range of P.lentiscus spanning from the
Canary Islands to Israel (1,057 individuals).
We used microsatellites combined with land-
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scape genetic tools to test the influence of
long-distance dispersal events mediated by
migrant frugivorous birds on spatial genetic
patterns of P. lentiscus populations located
on opposite shores of the Mediterranean
Sea. Our results showed a high genetic con-
nectivity among populations distributed at
North and South side of the Mediterranean
Sea. All clustering analyses detected two ge-
netic clusters, one from the Canary Islands
to the Sicily strait and one in the Eastern of
the Mediterranean Basin including popula-
tions of Libya, Cyprus and Israel. Popula-
tions from the Balkans and Aegean islands
seemed to act as links between both clusters
as inferred from their levels of admixture
and the highest betweenness centrality in the
genetic network. Our findings are congruent
with the foraging movements of frugivorous
birds whose migratory routes traverse the
Mediterranean Basin from North to South.
Thus, every driver affecting bird migratory
patterns (e.g. climatic change, fragmentation
and poaching) would potentially change the
genetic structure pattern of animal-dispersed
plant populations. In the second chapter, we
study the effects of extreme fragmentation on
the genetic diversity of remnant populations
of P. lentiscus. We combined microsatellites
analyses, mist-netting and bird censuses to
address our goals. Birds showed a poor
contribution to P. lentiscus seed dispersal.
Our results showed a high genetic diversity
and absence of differentiation between shrub
patches, probably due to a strong but recent
fragmentation. Nonetheless, we detected
some signs of inbreeding, and hence, the
occurrence of latent impacts cannot be dis-
regarded. In the third chapter, we develop
and test a methodological framework based
on the combination of ecological (bird cen-
sus and camera trapping) and genetic tools
(DNA barcoding) to assess the contribution
of seed dispersers to old fields restoration.
Land abandonment is increasing across
Europe but with higher intensity in Medi-
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terranean semiarid areas. These old fields
represent an opportunity for the recovery of
natural vegetation. However, the ecological
succession can be slow or even voided under
semiarid conditions, which usually entails
severe erosion processes. Animal vectors can
accelerate old fields recovery by mobilizing
seeds from wild remnants of vegetation.
Therefore, it is important to design restora-
tion frameworks that take advantage of such
vectors. We deployed restoration structures
as artificial perches and water troughs (a
limiting factor in semiarid areas) to attract
birds to old fields, and we also provided mi-
croenvironments and prevented herbivory to
increase seedling survival opportunities. The
restoration structures proved to be effective
for increasing seed arrival to the study areas
while no seeds were found in control plots.
We identified bird seed dispersers from re-
maining avian DNA in seed surfaces found
in bird droppings or regurgitations. Despite
seed arrival was enhanced, a subsequent
plant establishment has not been observed
so far. The study pointed out to the impor-
tance of implementing different techniques,
including molecular studies, to characterize
and assess avian seed disperser performance.
In the last chapter, we investigate the impact
of managed bees (honey bee) on pollination
networks under a variable degree of land use
and beekeeping intensity. Results revealed a
poor impact of land use on pollination net-
works and corroborated the impact of honey
bees on wild bees also in semiarid ecosystems
by promoting the spread of pathogens in the
landscape. Overall, the part of this thesis
dedicated to birds, represents an important
advance to unravel the role of frugivorous
birds to seed dispersal from the interconti-
nental to the local scale, and in the evalua-
tion of the specific service of seed dispersal
towards areas under restoration. Further-
more, it also provides outstanding insights
about the impact of human disturbances on
pollination networks.
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Abstract:

Avian influenza viruses (AIV) are well
maintained in water ecosystems where they
are known to persist for long periods.
However, AIV may also infect poultry and
mammals, humans included. AIV infections
in wild aquatic birds occur via the digestive
or respiratory route generally in absence of
apparent signs of disease, but they are highly
contagious. Some AIV variants however,
can cause disease or even the death of the
bird, being poultry like chicken, quails or
turkeys especially susceptible. In this regard,
according to the ability of AIV to cause
disease or mortality in chickens, AIV are
classified in two pathotypes; low pathogenic
avian influenza viruses (LPAIV) or highly
pathogenic avian influenza viruses (HPAIV).
This PhD thesis is composed of four chapters
in which AIV epidemiology is studied with
different approaches. In the first chapter,
AIV dynamics in a natural wetland ecosys-
tem were evaluated, taking into account both
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virological aspects and ecological traits of
hosts. During 2007-2009 and 2012-2014,
AIV were studied in a wild avian community
of a northern Spanish wetland using non-
invasive sampling methods and host iden-
tification by COI barcoding. Global AIV
prevalence decreased significantly during the
second sampling period (0.3%) compared to
the first (6.6%). Circulating subtype distri-
butions were also different between periods,
with a noteworthy H5 and H7 subtype rich-
ness during the first sampling period. The
Mallard Anas platyrhynchos was identified
as the main AIV host, although not all posi-
tive samples could be ascribed to a host. We
modelled AIV prevalence in relation to the
avian host community composition and me-
teorological data from the wetland. Statisti-
cal analysis revealed seasonal differences in
AV detection, with higher prevalence during
the breeding season as compared to other
phenological events. The model also showed
that the lower AIV prevalence during the
second study period was associated with a
significant reduction of breeding Anseri-
formes in the wetland, revealing a long-term
fluctuation of AIV prevalence driven by
the breeding Anseriformes community. This
longitudinal study on AIV epidemiology in
a natural ecosystem reveals that although
prevalence follows seasonal and annual pat-
terns, long-term prevalence fluctuation is
linked to the breeding community composi-
tion and size. These results are relevant for
preventing and managing influenza emer-
gence by understanding the influence of host
ecology on pathogen transmission. In the
second chapter, the epidemiology of AIV in
Passeriformes was studied for their ubiqui-
tous nature as well as for the ecological
characteristics of its integrating species. This
work allowed us to ascertain that species
belonging to the Atlantic bioregion and with
less altitudinal restraints, were the most fre-
quently ones infected with AIV. AIV were
detected in five out of 22 studied taxonomic
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families including Fringillidae, Turdidae,
Sylvidae, Muscicapidae and Sturnidae.
Hence, this work highlights the importance
of the environment and host intrinsic charac-
teristics in AIV detection. The third chapter
focuses on AIV surveillance at landfills. Since
targeted monitoring of AIV in bird species
that forage at landfills but also use to frequent
urban and agricultural habitats, could be a
useful means for monitoring of AIV, espe-
cially during periods of bird aggregation.
The present study identified circulation of
AIV in aquatic bird species foraging at the
studied landfills, evidencing that these
places may also act as appropriate environ-
ments for AIV transmission. AIV prevalence
differed significantly among the sampled
taxonomic groups, being highest in gulls,
but also present in Cattle Egrets Bubulcus
ibis and White Storks Ciconia ciconia. Our
results indicate that wild birds foraging at
landfills may carry different LPAIV subtypes.
Thus, landfills could be relevant in AIV epi-
demiology providing new AIV transmission
pathways between different bird species and
as a link at the wildlife-human interface.
This habitat type should be considered for
routine AIV surveillance in potential bridge
species and for anticipation to future out-
breaks, considering their proximity to urban
settlements and to poultry farms. Finally, the
last chapter aims at verifying whether AIV
excretion is related to the presence of other
coinfecting microorganisms in wild water-
birds. Wild birds often harbour infectious
microorganisms. Detections of certain mi-
croorganisms have been shown to increase
host susceptibility to infections by other mi-
croorganisms, leading to coinfections and
altered host-to-host transmission patterns.
We investigate in naturally low pathogenic
AIV infected and non-infected birds the
presence of the following microorganisms,
some of which have zoonotic potential: Sal-
monella spp., Mycobacterium avium subspe-
cies, Mycobacterium tuberculosis complex,
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Mycobacterium spp., Yersinia enterocolitica,
Yersinia pseudotuberculosis, West Nile virus
and avian avulavirus 1. Coinfections were
found more frequently in AIV-positive ani-
mals. Mycobacterium spp. and Salmonella
spp. were found to be significantly more
prevalent among the AIV-positive samples
than among the AIV-negative samples. Preva-
lence of coinfections differed significantly
among sampling years, host families, host
species, AIV subtypes, and type of sample.
Multiple coinfections (more than one of the
tested microorganisms excluding AIV) were
found in 9.6% of all the AIV-positive sam-
ples, accounting for 20% of the coinfec-
tions. In contrast, in AIV-negative samples
we never detected more than one of the se-
lected microorganisms. These results show
that AIV detection in wild aquatic birds was
associated with the detection of other mi-
croorganisms concomitantly. In conclusion,
this thesis provides new and relevant infor-
mation about AIV epidemiology in relation
to the ecology of its wild hosts.
Academic year: 2016-2017.
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The White-throated Dipper Cinclus cinclus

L., 1758 in Gipuzkoa: distribution and demo-

graphic parameters.

[El mirlo acuatico Cinclus cinclus L., 1758

en Guiplizcoa: distribucion y pardmetros de-

mogrdficos.]

Key words: Cinclus cinclus, demography,
distribution, Gipuzkoa, long term moni-
toring.

Palabras clave: Cinclus cinclus, demografia,
distribucion, Guipizcoa, monitorizacion a
largo plazo.

Abstract:

Birds are known to respond rapidly to en-
vironmental changes what makes them good
indicators of the conservation status of the

ecosystem they inhabit. The evaluation of
their distribution, abundance and other as-
pects of their life cycle can be readily used
to monitor environmental changes at various
spatial and temporal scales. The White-
throated Dipper Cinclus cinclus (hereafter,
Dipper), is a semi-aquatic riparian bird which
meets the necessary conditions to act as a
good indicator for disturbances in aquatic
ecosystems, mainly due to its low tolerance
threshold to the alteration of its habitat and,
especially, to its environmental preferences
(well-preserved rivers). The occurrence and
abundance of Dippers may indicate the extent
of the environmental alteration given an ade-
quate identification, detection and reliable
censusing what, in turns, requires an accurate
knowledge of this species’ biology. The flu-
vial network of the Historical Territory of
Gipuzkoa, as well as the Autonomous Com-
munity of the Basque Country, is under an-
thropological alteration. This, together with
Global Change requires an evaluation of
their consequences on this habitat type. To
address this concern, I performed this thesis,
that has two main objectives: (i) develop an
effective and long-term method for cen-
susing Dippers at the Autonomous Commu-
nity scale, so as to detect changes in its dis-
tribution and population size; (ii) describe
the main demographic parameters of the
Dipper population in Gipuzkoa and establish
their relationships with biotic characteristics
and habitat quality, including the possible
effects of climate change. Regarding the first
objective, we developed a method to study
the population of Dippers in Gipuzkoa, based
on occupancy models that, in the long term,
allow the assessment of the population’s
trends. These models are suitable for species
that naturally occur at low densities or with
low detectability due to the habitat they
dwell on (e.g. impaired visibility owing to
the orography and dense vegetation along
the banks). This censusing methodology
was also applied to model the occurrence of
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the species for the whole Basque Country.
Additionally, the method was conceived to
be used by volunteers (citizen science). In
the case of Gipuzkoa, our results show that
a combination of 60 sampling points with
four annual visits of 20 minutes each, is op-
timal for an accurate census. In the case of
the Autonomous Community of the Basque
Country, the total number of sampling points
raises to 199. This network would provide
information on common but little-known
species, thus contributing to increasing our
knowledge about the distribution and con-
servation of the Basque Country’s biodi-
versity. Regarding the second objective, a
ringing campaign was carried out in several
rivers of Gipuzkoa during the breeding pe-
riod (March-August) of seven consecutive
years (2008-2014). Capture and recapture
data were analysed using the Cormack-
Jolly-Seber models to estimate the apparent
annual survival of the population under study
and its relationship with the variations of
extreme winter water flow. Winters with
heavy floods negatively influence the inter-
annual survival of the studied population.
This is discussed in a context of climate
change. Additionally, the reproductive biolo-
gy of Dippers in Gipuzkoa is described as
well as the influence of food availability on
their reproductive parameters. We found that
the average clutch size (4.3 eggs/nest) was
significantly lower than that described for
the species in the rest of Europe (4.6 eggs/
nest), while the average reproductive success
(number of nests where at least one nestling
fledges) (72%) was significantly higher than
the European average (62%), which suggests
that the breeding conditions of the studied
population are better than the ones of popu-
lations located to the north of the Palearctic.
The relationship of productivity with food
availability is weak, probably due to the in-
terference of other factors that also influence
reproduction. The analysis of the recaptures
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and sightings of marked birds allowed to
estimate for the first time natal dispersal of
this species in the Iberian Peninsula. The data
obtained suggests a very high dispersal, with
only 3% of the ringed chicks recaptured after
three years (2014-2016), that agrees with the
results obtained in the continent for this spe-
cies. It is necessary to continue the long-term
monitoring of the abundance and reproduc-
tion of this species to determine more accu-
rately the Dipper population in Gipuzkoa,
its demographic parameters and life history
strategies and the main factors that influence
this population. All this information will also
be crucial to better understand how Dippers
could respond to climate change.
Academic year: 2017-2018.
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Sexual asymmetry of avian life histories: a

comparative study in Sturnidae, and experi-

mental and theoretical approaches in the
polygynous Spotless Starling (Sturnus uni-
color).

[Asimetria sexual de las estrategias vitales en

aves: una aproximacion comparada en Stur-

nidae, y experimental y tedrica en el poliginico
estornino negro (Sturnus unicolor).]

Key words: natal dispersal, nest ornaments,
sexual selection, sexual-size dimorphism,
Trivers-Willard hypothesis.

Palabras clave: dimorfismo sexual, disper-
sion natal, hipotesis de Trivers-Willard,
ornamentos del nido, seleccion sexual.

Abstract:

Although biologist have long investigated
the evolutionary mechanisms and conse-
quences of sexual selection, several out-
standing questions still require deepening the
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theoretical implications of sexual selection,
compare model predictions with long-term
data from wild populations, and investigate
macroevolutionary patterns across taxa. This
thesis investigates the ultimate (evolutionary)
causes of sexual-size dimorphism and sexual
behaviour in starlings, combining compara-
tive approaches in the Sturnidae family with
long-term studies and theoretical models in
the Spotless Starling. Many starling species
are sexually dimorphic (males are bigger
than females) and display sex-specific be-
haviours such as the addition of green plants
and flowers to nests by males and the addi-
tion of ornamental feathers by females. So
far, two broad frameworks aim at explaining
the evolution of such behaviours either via
natural selection (green plants and feathers
reduce nest parasite load and improve off-
spring condition), or via sexual selection
(nesting materials serve as sexual signals).
This thesis makes the most of these con-
flicting frameworks to (i) investigate how
sexual and natural selection modulate the
use of green plants in nests and the evolution
of sexual-size dimorphism in the Sturnidae
family (chapter one); (ii) investigate the con-
sequences of green plants and feathers for
offspring fitness (chapter two) and natal dis-
persal strategies (chapter three); (iii) investi-
gate whether sex differences in demography
can explain sexual-size dimorphism in the
Spotless Starling (chapter four); and finally,
(iv) investigate whether sexual-size dimor-
phism of fledglings influence the optimal
parental reproductive strategy (chapters four
and five). The results of the comparative
study indicate that both natural and sexual
selection are necessary to explain the use
of green plants in starling nests, as they are
more frequent among sexually-dimorphic
species (suggesting a role of sexual selec-
tion) and among species that reuse nesting
cavities (supporting their use as sanitary nest
components) (chapter one). The species-

specific study with Spotless Starlings reveals
complex demographic processes involved
in the use of green plants and feathers, with
a striking effect of green plants reducing
offspring recruitment rates and affecting their
natal dispersal strategies in a sex-specific
way (chapter two and three). In the Spotless
Starling, males are bigger than females and
depend more on their body mass at fledging
to maximize their lifetime reproductive
success (chapter four). Moreover, stochastic
events affecting body mass and condition of
male fledglings determine their fitness to a
greater extent than that of their sisters (chap-
ter five), which ultimately influences the
best reproductive strategy of their parents
(chapters four and five). In conclusion, this
thesis shows that sexual behaviours such as
the use of odd nesting materials results from
a complex interplay between natural and
sexual selection, suggesting that the former
can explain their evolutionary origin, and
the latter its current use as a sexual signal
by sexually-dimorphic species such as the
Spotless Starling. Although sexual compe-
tition is the most likely cause of the sexual-
size dimorphism in starlings, understanding
its consequences for the optimal parental
strategy still requires a better understanding
of sex-specific demographic processes, off-
spring recruitment and natal dispersal.
Academic year: 2016-2017.
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Effects of agricultural and forest practices
on biodiversity in North-West Spain.
[Efectos de prdcticas agricolas y forestales
sobre la biodiversidad en el noroeste espa-
fiol.]
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Key words: biodiversity, Eucalyptus planta-
tions, native Atlantic forests, North-West
Spain, organic farming.

Palabras clave: agricultura ecologica, bio-
diversidad, bosques atldnticos autictonos,
noroeste espariiol, plantaciones de Euca-
lyptus.

Abstract:

Agricultural and forest practices affect
biodiversity. In North-West Spain, agricul-
tural intensification and plantations of exotic
tree species are the main land-use changes
that have occurred during the past 50 years.
This thesis focused on how these changes on
agricultural and forest management prac-
tices affect plants, butterflies and birds that
depend on the agro-forestry environments of
inland Galicia. This thesis aimed to evaluate:
(1) if and how birds benefited from organic
farming, (ii) if multiple aspects of butterflies
and plants diversity benefited from organic
farming, and (iii) if and how Eucalyptus
plantations affect biodiversity. To reach these
aims I compared plant, butterfly and bird
species richness, abundance and diversity
between organic and conventional farms,
and between native forest patches and exotic
Eucalyptus plantations. Ultimately, the aim
of the thesis was to propose ways to im-
prove management of agro-forestry systems,
in order to unite social interests and biodi-
versity conservation. The effects of farming
and forest practices on biodiversity were
analysed during three years by means of
transects in 16 paired organic and conven-
tional farms, and 14 paired native forests and
Eucalyptus patches. Birds benefited from
organic farming, as both species richness
and abundance were higher in organic than
in conventional farms, being this effect most
important during the winter period and for
granivorous species. In addition, birds were
also benefited by the presence of native
forests surrounding organic farms. My results
suggest that organic farming can favour
farmland birds in heterogeneous landscapes,
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particularly during winter, probably due to
increased food availability. Butterfly species
richness was higher in organic than in conven-
tional farms. Furthermore, organic farming
resulted in a higher functional diversity of
butterflies, showing that organic farms pro-
vide higher-quality habitat for butterflies
than conventional farms by providing a
wider niche space, fostering functionally
diverse butterfly communities. Regarding
native forests and Eucalyptus plantations,
we found that species richness of both herbs
and birds was consistently lower in the latter.
Furthermore, the abundance of bird species
characteristic of agricultural, forest, scrub-
land and other habitats were all much lower
in Eucalyptus plantations than in native
forests, with a total relative abundance of
cavity-nesting forest birds being at least
64% higher in native forests. Finally, herb
and bird communities were also significantly
dissimilar between the two habitats, but be-
cause of different ecological processes. Spe-
cies turnover explained variation between
habitats in herb composition, so that species
present in native forests were typical for
both farmland and forest habitats, whereas
those present in Eucalyptus plantations were
typical for scrub and farmland habitats. In
contrast, bird assemblages showed a signifi-
cant nested subset pattern, with fewer spe-
cies in Eucalyptus plantations compared to
native forests. These results showed that
Eucalyptus plantations constitute a much
poorer habitat for both plants and birds than
native forests, with significantly lower spe-
cies richness, abundance and diversity in
both taxa. In addition, because Eucalyptus
plantations drive biotic homogenization of
birds and species turnover in herbs, an in-
creasing extent of exotic plantations would
most likely lead to further loss of biodiver-
sity, with highest effect on forest specialist
species. Therefore, the results of my thesis
suggest that both organic agriculture and
native forests have a key role in biodiversity
conservation, and that policies aiming for
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sustainable agricultural practices and conser-
vation of native forests should be prioritized
and promoted.

Academic year: 2018-2019.
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Linking different worlds: migration ecology

in two species of hirundines.

[Conectando mundos distintos: ecologia de

migracion en dos especies de hirundinidos.]
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migration, solar geolocation, stable iso-
topes.
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calizacion solar, hirundinidos, isétopos
estables, migracion.

Abstract:

Migratory behaviour constitutes one of
the most amazing adaptations of life to
face the changing conditions on Earth. This
behaviour has evolved in a wide variety of
animals, but undoubtedly, it has developed
to the greatest extent in birds. Knowing the
whereabouts of birds has always been a mys-
tery that we started to unveil in the late XIX
century thanks to the ringing methodology.
The low recapture rate of ringed birds led to
the development of new tracking techniques,
which has rendered detailed data on migra-
tory behaviour. This information is necessary
for an effective conservation and manage-
ment of declining migratory populations. In
this PhD, we have used stable isotope
analyses and light-level geolocators to study
the migration ecology of Barn Swallows
Hirundo rustica and House Martins Delichon
urbicum. First, we described the migratory
behaviour of Barn Swallows breeding in
south-western Spain. We reconstructed mi-
gratory routes from light data in order to de-

termine migratory schedules, non-breeding
areas along west Africa, migratory connec-
tivity and factors determining variability in
migration. We highlighted spring migration
as the main link between the winter and the
breeding stage. Along this line, we focused on
how environmental conditions experienced
during winter in Africa affected subsequent
reproduction of Barn Swallows breeding in
northern Denmark. For this purpose, we com-
bined stable isotope analyses with ringing
recoveries to identify the wintering areas
across south and central Africa. We were able
to detect that environmental conditions in
the winter quarters have deteriorated during
a 30-year period, as inferred by Normalized
Differential Vegetation Index (NDVI). More-
over, we quantified the indirect effect of
winter conditions on subsequent breeding
success. Interestingly, females advanced
onset of breeding, laid more eggs and raised
more fledglings under good ecological
conditions during the previous winter. This
response was age-dependent, yet it was in-
creasingly stronger as females aged. Males
showed a similar response to winter condi-
tions, but weaker. Regarding House Martins,
we monitored a single breeding site in south-
western Spain. By using isotopic clusters
(813C, 815N, 82H), we inferred two most-
probable wintering areas with different iso-
topic signature in west Africa. We found that
experienced males (i.e. two years or older)
winter in the isotopic cluster number two
with a greater probability than experienced
females, whereas first-year females winter in
this isotopic cluster with a greater probability
than first-year males. In addition, House
Martins wintering in the isotopic cluster two
started reproduction earlier than those win-
tering in the isotopic cluster number one.
For individuals wintering in the isotopic clus-
ter two, there was no relationship between
age and onset of breeding. However, yearling
birds wintering in the isotopic cluster one
initiated their clutches earlier than expe-
rienced birds wintering in this area. Further-
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more, using a causal statistical framework,
we found that experienced male House Mar-
tins wintering in habitats of higher rainfall
(as inferred from lower feather 02H values)
were in better body condition and produced
more offspring during the subsequent breed-
ing season than the ones wintering in habi-
tats of lower rainfall. In contrast, we did not
find any effect of winter habitat on repro-
ductive success of young males or females.
Finally, we tested if winter habitat choice
determined the prevalence of blood para-
sites in House Martins. We found that expe-
rienced birds wintering in habitats of higher
rainfall (2H-depleted) had higher proba-
bility of haemosporidian infection than the
ones wintering in habitats of lower rainfall
(2H-enriched). Hence, there appears to be a
trade-off for experienced House Martins
wintering in west Africa, in which habitat
quality and risk of blood infection interact as
opposite selective forces. In contrast, young
birds wintering in habitats of lower rainfall
had higher probability of haemosporidian
infection than those wintering in habitats of
higher rainfall. Our results reveal that winter
habitat choice affects subsequent breeding
performance in a complex way, depending
on species, sex, age class and also on several
mediator variables. In this thesis we provide
important insights within theoretical migra-
tion ecology that can be helpful for conser-
vation and management of aerial insectivores.
Academic year: 2018-2019.
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Environmental determinants of individual
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species.

[Determinantes ambientales de las diferen-
cias fenotipicas individuales en dos especies
de vertebrados.]
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Abstract:

Understanding the structure and origin of
phenotypic variation and the role of the de-
velopment of organisms in evolutionary pro-
cesses have been considered key pieces to
complete the neo-Darwinian theory of evo-
lution. The formal inclusion of these pieces
has constituted a newly expanded synthesis
of the current evolutionary theory, which
also integrates the role of development
(evolutionary developmental biology or
“Evo-devo”). Thus, it has been pointed out
the importance of the study of the genetic and
environmental mechanisms that influence
the diversity of characters through modifi-
cations of the traits of organisms during de-
velopment. In this thesis, we aim to study
the variation of the phenotypic characters at
early ages and the effect of environmental
factors that contribute to this variation during
the early development of the phenotype of
two vertebrate species, the Yellow-legged
Gull Larus michahellis and the Three-spined
Stickleback Gasterosteus aculeatus. Specifi-
cally, we evaluate how sex, the early social
environment and the risk of predation in-
fluence the behaviour, growth, colour and
expression of genes related to physiological
stress, as well as the relationship between
these phenotypic traits. We address the fol-
lowing objectives: (i) to determine sexual di-
morphism in the melanic colouration of the
Yellow-legged Gull and the Three-spined
Stickleback during the juvenile phase; (ii) to
study the plasticity of the melanic coloration
and the habitat colour selection behaviour in
response to predation risk in juvenile Three-
spined Sticklebacks; (iii) to study the in-
fluence of maternal effects on eggs and of
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the social environment on the behaviour and
growth of the Yellow-legged Gull during
the first days of life; (iv) to investigate the
relationships between the melanic coloration
of Yellow-legged Gull chicks and the ex-
pression of genes functionally involved in
coping with stress by the regulation of redox
balance, apoptosis, immune response, cellu-
lar stress, and DNA damage. The main re-
sults are: (i) dorsolateral melanic coloration
in juvenile Three-spined Sticklebacks is di-
morphic in males and females, males being
darker than females; (ii) juvenile Three-
spined Stickleback do not modify their dor-
solateral melanic coloration in response to
predation risk, suggesting that the plasticity
of this trait is limited or too costly; (iii) in
juvenile Three-spined Sticklebacks, the
behaviour of habitat colour selection in
response to a risk of predation is plastic, and
constitutes a camouflage strategy in hetero-
geneous environments; (iv) the hatching
order, and not the substances supplied by

mothers to eggs, determines the different
behavioural strategies of Yellow-legged
Gull chicks; (v) both the egg laying order
and the hatching order of chicks within the
nest affect the growth of Yellow-legged Gull
chicks; (vi) the melanic colouration of the
down feathers of Yellow-legged Gull chicks
is dimorphic in males and females, males
being darker than females; (vii) the expres-
sion of stress-related genes in the blood is
related to the melanic coloration of Yellow-
legged Gull chicks; (viii) the level of melanic
colouration of Yellow-legged Gull chicks
is inversely correlated with the expression
of genes related to oxidative stress, DNA
damage and cellular stress which suggests
that darker chicks suffer less stress during
development. Together, these results confirm
the importance of sex intrinsic factors, the
early social environment and the risk of pre-
dation in the development of the phenotype
at early ages in vertebrates.
Academic year: 2017-2018.
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