Presentation
The Lesser Kestrel is a small migratory
falcon whose population decreased considerably during the late 20th century. Some
previously declining populations are now
recovering following the implementation
of conservation measures, to the point that
the breeding population now appears to
be stable, and even growing, particularly in
Southwestern Europe, with an estimated
breeding population of 30,500-38,000 pairs
throughout Europe. While the breeding
population in Italy during the 1990s
consisted of 1,300-1,500 pairs, the species’
numbers have recently increased, and there
are now estimated to be about 6,600-9,200
breeding pairs, with the breeding range
expanding into Lombardy, Emilia-Romagna,
Lazio, Molise and Calabria, in addition to
the historical breeding regions: Basilicata,
Apulia, Sardinia, and Sicily (see the Action
Plan in the next section).
Despite the Lesser Kestrel’s recovery, the
species deserves further attention and continued conservation measures, especially in
light of its distinctly synanthropic tendencies in its feeding areas (pastures and
arable land) and, above all, its reproduction
areas (buildings in urban areas).
The project is designed to increase the Lesser Kestrel’s presence in the project areas,
even by helping to improve the population
trends of this species (whose conservation
is considered a priority within the European
Community) in the broader Murge plateau
area of central Apulia, and in the neighbouring regions of the Adriatic and the western
Balkans. This objective was achieved through the attainment of the following results:

1. An increased presence of breeding
sites for the Lesser Kestrel within
the project area through structural
interventions carried out upon
public and private buildings in the
historic centres of the two partner
municipalities of Gravina in Puglia
and Altamura, where this priority
species traditionally breeds.
2. An improved system for the recovery,
rescue, care, and release of Lesser
Kestrel that have been injured or
trapped, or have fallen from the nest,
within the project area.
3 Improved protection measures for the
roosting sites within the project area,
through both tangible and intangible
interventions.
4. Awareness raised among local
farmers of the best habitat
conservation and land management
practices for the conservation of
priority species like the Lesser Kestrel.
5. Awareness raised among the citizens
of the two municipalities involved
in order to prevent the deliberate
destruction of nests for reasons
of cleanliness, noise, or simply
ignorance.
6. The establishment of a domestic
and international scientific group
dedicated to preparing a national
action plan and to sharing successful
working methods to be adapted and
utilised within other breeding and
residential areas throughout Europe (in
particular countries in the Balkans and
Turkey), as well as in other third party
African countries.
1

Action A1
The National action plan for the Lesser Kestrel.

T

he best approach to the conservation of biodiversity is the integrated
management of the species and
their habitats. The long term conservation of the species that inhabit natural
ecosystems can only be ensured by protecting the integrity of the ecosystems
themselves and the processes that take
place within them. However, since it
would be naive to attempt to conserve
every single aspect of biodiversity, the
Council of Europe recommends that
Member States take action to conserve
the species at greatest risk of extinction
by way of the species-specific approaches outlined in specific intervention
strategies known as Action Plans. An
Action Plan must be drawn up based on
the information available regarding the
ecology, the distribution, and the extent
of the species in question. Although this
information is often non-exhaustive,
it is nevertheless sufficient to identify
the major threats placing the survival
of the species at risk, and to determine
the most urgent measures to be taken
in order to reduce their impact. The
body of each plan defines clear and
realistic objectives aimed at ensuring
2

the conservation of the species over
the short, medium and long term, and
the actions needed to achieve them.
Furthermore, an effective conservation
strategy requires a series of periodic
checks to be carried out in relation
to the results obtained, and must be
flexible and changeable over time based
on the changing priorities. Since human
activities are an integral part of natural
ecosystems, the long-term success of
a conservation strategy is significantly influenced by the suitability of the
approach in relation to the economic,
social and cultural issues that characterise the local communities in the area of
interest. The action plans for the conservation of a given species will therefore
only succeed if the technical indications
concerning the priorities for action
are adapted and supported by a solid
foundation of scientific knowledge, and
if the human, technical and financial
resources necessary for the achievement
of the established objectives are coordinated, in the absence of a regulatory
framework defining their conduct.
The national Action Plan for the Lesser
Kestrel, which was drawn up as a
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product of LIFE + Nature and was
printed as number 41 of the series titled
Quaderni di Conservazione della Natura
by the Ministry of the Environment
and ISPRA, summarises the knowledge
of the species’ biology, and analyses
numerous threats and limiting factors
within Italy, of which at least 12 are
deemed to have a high impact on the
reproductive success and population
density of the Lesser Kestrel, as they
result in a shortage of food availability,
greater energy expenditure for foraging,
reduced availability of prey, and a loss
of nesting sites. Furthermore, the loss of
pre-migratory roosting sites results in a
reduction in fitness during critical periods, and therefore increases long term
individual mortality, while the current
gaps in the knowledge and the consequent inability to protect the migration
routes, the stop-over (roosting) sites,
and the wintering areas can hamper the
conservation measures implemented in
the reproduction areas. The reduction of
the major wintering and nesting areas’
suitability, caused by climate changes, is
causing an increase in juvenile mortality both before and after fledging.

Finally, various actions have been
identified in order to achieve the plan’s
purpose, which is to improve the status
of the Lesser Kestrel, namely:
• to have an Italian Lesser Kestrel
population that will be stable and
possibly increasing over the next 10
years, and more specifically: a) to
maintain the stability of the larger
populations currently in a secure
state of conservation (Basilicata,
Apulia, and Sicily); b) to consolidate
and increase the smaller populations
(Sardinia); c) to increase the recently
settled populations (Lombardy,
Emilia Romagna, Lazio, Molise, and
Calabria);
• to increase the current breeding
range by fostering the recolonisation
of previously abandoned areas
and the colonisation of new
potentially eligible areas through the
improvement of their habitats and
the elimination of any problems that
could hinder the settlement of the
species (shortage of breeding sites,
excessive anthropic disturbance,
etc.).
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ACTION C1
Interventions upon public buildings to promote the
nesting of the Lesser Kestrel in the historic centres of
Gravina in Puglia and Altamura.
Persons in charge: Vincenzo Rizzi for Gravina in Puglia; Giuseppe La Gioia for
Altamura.

T

he Lesser Kestrel is a small falconiforme that loves to nest in
the attics and other cavities of
historic urban buildings in the Murge
plateau area. Unfortunately, the current
construction and renovation techniques
tend to eliminate any gaps between the
roof tiles or other narrow crevices that
once characterised the historical buildings, thus rendering them no longer
suitable for the nesting of the species.
This LIFE + Nature project has focused
specifically upon this area, looking for
new solutions, such as affixing specially designed nesting boxes made from
durable yet lightweight and insulating
materials (taking the particular climatic
conditions - cold winters and hot summers - into account), in order to meet the
falcon’s nesting needs. Another solution
enacted to increase the availability of
nesting sites was to create new niches in
public buildings where the animals can
nest safely.
Numerous public buildings were evaluated in order to determine whether
they had the prerequisites to accommodate the installation of nesting boxes
4

and/or niches suitable for the Lesser
Kestrel’s reproduction; those selected
were subsequently inspected in order to
verify the actual possibility of their use
for the purposes of the project. During
the course of the inspections, previously
prepared sheets were completed with
general information about the buildings
and their specific characteristics relating
to their potential use for the purposes of
the project, and those that had optimal
characteristics in terms of exposure and
proximity to already colonised sites were
selected, with serious consideration also
being given to accessibility. In fact, with
all other characteristics being equal,
the sites that were more accessible for
subsequent monitoring were selected in
order to facilitate the researchers’ access
for checking the progress of the reproductive cycle.
The nesting boxes installed were made
according to a special design by local
craftsmen (see photos 1 and 2), with
access holes of a size suitable exclusively
for the passage of the Lesser Kestrel, thereby denying access to other competitor
and/or predator species, such as pigeons
or jackdaws. The nesting boxes also have
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special inspection doors. The nests and
niches, which mainly have an eastern and
south-eastern exposure, were positioned
upon the buildings by skilled workers,
under the supervision of the ornithologists in charge.
The interventions for the niches creation
mainly consisted of three different types:
1) the cleaning of existing scaffolding
holes, and the reduction of the access
holes to the same (using wire mesh or
masonry) in order to prevent the Lesser
Kestrel’s competitors or predators, such
as pigeons and jackdaws, from entering;
2) the creation of holes of a size suitable exclusively for the Lesser Kestrel in
otherwise usable attics (Fig. C 1.3); 3) the
realisation of wooden nesting boxes with
inspection doors inside unused rooms
that the Lesser Kestrel can access directly
from outside. The latter type was used in

Gravina, while the former were used in
Altamura.
Of the 35 public buildings examined in
Gravina in Puglia, 20 were deemed to be
suitable, and nest were positioned and niches were created on a total of 9 of these.
The sites chosen for the municipality of
Gravina were as follows: the Town Hall,
the Santomasi Foundation building,
the Santa Sofia Architectural Complex,
the Parks Authority, and the primary
and secondary schools (Benedetto
XIII, Scacchi, San Giovanni Bosco, and
Santomasi).
Altogether, 58 and 85 nests were
respectively placed on the public buildings of Gravina in Puglia before the
2014 and 2015 reproductive seasons,
for a total of 143 nests; 50 niches were
created before the 2015 season.

Fig. 1
The list of the buildings surveyed, include those where nests were affixed and niches were created
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Photo. 1
A detailed view of the nest’s interior placement

Photo. 2
Several nests positioned on a school

In Altamura, 12 different public buildings were identified, where a total of 107
nesting boxes were installed (49 before
the 2014 breeding season and 58 before
the 2016 season) (Fig. C1.1). 7 buildin6

gs were selected for the reproductive
niches, upon which 42 were able to be
installed prior to the 2016 breeding
season (Fig. C1.2).
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Fig. C1.1
The locations
of 107 nesting
boxes installed
on 12 public
buildings in
Altamura

Fig. C1.2
The locations of
42 reproductive
niches installed
on 7 public
buildings in
Altamura.
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The nesting boxes installed were
periodically inspected prior to the
breeding season to ensure proper
functionality. In addition to structural
inspection, this activity also involved the inspection of the substrate
inside the nesting boxes where the
Lesser Kestrel lay their eggs, and its
sanitation using a special acaricide
product.

Fig. C1.3
The locations of
42 reproductive
niches installed
on 7 public
buildings in
Altamura
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The Municipality of Altamura was
also advised about projects that
could potentially compromise with
the suitability of the buildings that
had undergone maintenance interventions for the Lesser Kestrel’s
reproduction. The activity was mainly
carried out at two different sites with
buildings housing couples of Lesser
Kestrel (The Barracks of the Financial Guard and the Cagnazzi Upper
Secondary School).

ACTION C2
STRUCTURAL INTERVENTIONS UPON PRIVATE
BUILDINGS TO PROMOTE THE NESTING OF THE Lesser
Kestrel IN THE HISTORIC CENTRES OF GRAVINA IN
PUGLIA AND ALTAMURA
Persons in charge: Giuseppe Giglio for Gravina in Puglia; Stefania
Pellegrino for Altamura.

T

he well-established knowledge of
the Lesser Kestrel among the local
population undoubtedly served
as a strong base for the successful
realisation of the project. In fact, in
view of the need to protect the nesting
sites, which in most cases are located
among private buildings, the active
involvement of the local population
was essential. Over the past few years,
the conservation activities carried
out in the area by LIPU have raised a
certain degree of awareness about the
importance of promoting the project’s
objectives.
However, while most of the citizens
generally have a positive attitude
toward the species, it was nevertheless
necessary to make an extra effort to increase their participation, thus allowing
the action to be carried out correctly
and successfully. This latter step was
essential for ensuring that all the
citizens who adhered to the initiative,
by choosing to install the nesting boxes

on their homes, were fully aware not
only that they were contributing to the
conservation of the species, but were
also rendering themselves available to
collaborate during the subsequent periodic monitoring and inspection of the
nesting boxes on their homes. For this
reason, one potential threat might have
been an erroneous approach between the interested citizens and their
families, as they would have to properly
convey to their families the information
provided by the worker who carried out
inspection and explained the details of
the project. This threat could therefore
result in a withdrawal following the
inspection at the citizen’s residence, or
following any difficulties encountered
in monitoring the nesting boxes once
installed. The inspection phase at the
citizens’ homes provided an opportunity
to discuss the project in greater detail
and to extend the knowledge of the
species to the neighbouring families as
well.
9
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Results of Action C2 in Gravina in
Puglia.
Design and realisation of the nesting boxes. In October of 2013, the
ornithologist in charge planned and
designed the Lesser Kestrel nesting
box based on prior personal experience acquired with LIPU, in keeping
with that which is indicated in the
“Manual de gestiòn de hàbitats del
Cernìcalo Primilla “ (LIFE05 NAT/F/000134). The municipality of Gravina was provided with the technical
data sheet containing the diagram
and the general characteristics of the
nesting box. The nesting boxes were
made from materials that guarantee excellent thermal insulation and
weather resistance. The small circular
entry hole only allows the Lesser Kestrel to enter, protects against predation by jackdaws (Corvus monedula),
and prevents occupation by pigeons
(Columba livia domestic var.).
Once the tender procedures had
been completed, the Municipality
of Gravina in Puglia selected a local
craftsman to make the nesting boxes
and a company to be entrusted with
their installation.
Dissemination of Action C2. In order
to foster the local citizens’ participation and willingness to request
the installation of the nesting boxes
on their homes, a public notice was
drawn up and posted on the project’s
website at www.unfalcoperamico.it.
The citizens adhered to the initiative
by filling out a registration form and
10

submitting it to the municipality’s
general inquiries desk, or sending it
to the project’s email address. The ornithologist’s widespread publication
of this notice through direct contact
with citizens or other forms of communication, such as personal mailing
lists, social networks, and associations, was of strategic importance.
Inspections and selection of suitable
buildings. Following the publication
activities, 50 requests for participation were received, and just as many
inspections were carried out.
After the necessary checks were
completed, all the inspection sheets
were evaluated, and only those that
met the installation conditions specified in the “Ornithologists’ guidelines” drawn up by the Local Coordinators were selected. The selection
was then further narrowed down to
include only the buildings with the
best parameters in terms of: proximity to or location within the historical
centre, presence of Lesser Kestrel
breeding pairs already nesting on or
in the immediate vicinity of the building in question, priority with regard
to the risk of the reproduction site’s
disappearance or renovation. The
careful evaluation of the registration forms allowed for the use of the
nesting boxes to be streamlined and
for their distribution within the urban
centre to be optimised in such a way
as to encourage a greater number of
citizens to become involved and help
achieve the project’s objectives.
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Installation of the nesting boxes. After
the forms were selected, a final list of
names was drawn up, complete with
the relative addresses and the number
of nests to be installed for each building
selected. The installation company then
arranged for their installation, with the
ornithologist assisting the company’s
workers by monitoring each phase, from
the loading of the nests at the storage
facility, to the selection of the individual nests for each building. In fact, the
number of nests, the exact locations
of the nests, the fastening methods,
the amount of interior substrate, and
the proper orientation of the entrance
holes, had to be indicated for each
building. All of these details are of the
utmost importance for obtaining a high
occupancy rate. This process resulted
in the selection of 27 suitable private
buildings, upon which 77 nesting boxes
were installed
Maintenance of the nesting boxes. Prior
to the start of each breeding season,
the functionality of the 77 installed
nesting boxes was checked, and any
necessary routine maintenance was
carried out. The nesting boxes did not
show any particular signs of damage or
anomalies. The interiors of certain nests
were cleaned and the excess substrate
was removed, while in other cases an
additional layer of silicone sealant was
applied between the body of the nest
and the roof, or else a layer of silicone
was applied to certain parts of the roof
as an additional waterproofing measure.

Protection of the breeding sites. One of
the main threats consists of building
renovations, which lead to the gradual
disappearance of the breeding sites:
the attics, scaffolding holes, and spaces
beneath the roofs of the old buildings in historic town centres, including
churches, bell towers, and aristocratic
buildings.
For this reason, a survey of the urban
centre was carried out in order to
identify any work sites and contact the
relative owners and/or site managers
in order to offer them free consulting
on the proper application of Regional
Regulation 24/2005 concerning the
protection of the Lesser Kestrel.
The proposed procedure was of an
“informative” and/or “collaborative”
type, aimed at facilitating contact and
communication among the concerned
parties and the ornithologist in his/her
capacity as a consultant who, on behalf
of the Municipality, can ensure that the
site managers properly apply Regional
Regulation no. 24/2005, with the aim of
effectively protecting the nesting sites
present on the buildings being renovated.
The suggestions offered to the site
managers and construction companies
for the protection of Lesser Kestrel
breeding sites during building renovations are listed below: preliminary
site inspections, the creation and/or
recovery of nesting niches, the adaptation of the scaffolding holes with the
application of selective mesh screens
for the Lesser Kestrel, the installation
of nesting boxes, and consultations
11

Pubblicazione Finale

with ornithologists specialised in Lesser
Kestrel conservation.

stic var.), and protects against predation
by jackdaws (Corvus monedula).

The activities carried out in this area
were extremely useful for further
testing certain conservation measures
and for proposing guidelines to be
integrated within the Municipal Building Regulations in order to ensure the
conservation of the breeding sites.

The design and characteristics of the
nesting box were derived from Lipu’s
decades of experience throughout the
territory.

Results of Action C2 in Altamura.
220 nesting boxes were built for the Municipality of Altamura. A local craftsman
was entrusted with the construction
of the nests. In order to ensure thermal
insulation and weather resistance, the
nests were built using aerated concrete.
The nest’s most prominent features include: a circular entry hole that only allows
the Lesser Kestrel to enter, prevents occupation by pigeons (Columba livia domePhoto. 1
a nesting box in
the Municipality of Altamura
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In view of the need to protect the nesting
sites present upon the buildings, the participation of the local population was of
fundamental importance, especially the
owners of the buildings whose characteristics were favourable to the nesting of
the Lesser Kestrel.
A communication campaign therefore
had to be carried out among the local
citizens in order to further increase their
awareness of and participation in the
initiative.
To this end, a wide reaching network
of contacts was established among the
various associations operating throu-
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ghout the territory in order to organise
public meetings to promote the Project
and explain its importance, with specific
focus being placed upon the active role
that each citizen can play in the species’
conservation.
6 meetings were organised in collaboration with the following associations: Cars
(Centro altamurano ricerche speleologiche), Proloco, Ripuliamoci, Il Cuore di Altamura, Coop. Vita, Anpana (Associazione
Nazionale Protezione Animali Natura
Ambiente).
The meetings were useful for obtaining
the participants’ registrations for the
installation of the nesting boxes.
Furthermore, in order to promote Action
C2, a door – to – door campaign was
carried out in order to make direct contact with the owners of certain buildings
that required special attention due to the

verified presence of nesting pairs, either
in the past or present.
In these cases, the citizens were invited to
complete voluntary registration forms for
the installation of the nesting boxes free
of charge.
Approximately 55 registration forms were
submitted to the Municipality of Altamura’s general inquiries desk. For each
registration form received, an inspection
was carried out at the relative building
in order to evaluate its potential and the
number of nests that could be installed.
From 2014 to 2016, a total of 113 nesting boxes were installed on 39 private
buildings.
The installation activities were carried out
by a company hired by the Municipality,
based on the operational specifications
provided by the expert technician.
Photo. 2
a meeting with
an association

13
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During the years following their installation, and prior to the start of each breeding season, the nesting boxes present
at each site were inspected in order to
check their general conditions. Their interiors were cleaned, and maintenance was
carried out wherever necessary in order
to ensure their safety and stability.
One of the main threats consists of renovations, which lead to the gradual disappearance of the breeding sites: the attics, scaffolding holes, and spaces beneath the roofs
of the old buildings in historic town centres,
including churches, bell towers, and aristocratic buildings. For this reason, within the
scope of Action C2, a thorough search was
conducted in order to identify any buildings
undergoing construction interventions that
could have a negative impact on the Lesser
Kestrel’s nesting habitat.
In Apulia, the Lesser Kestrel’s breeding
habitat is protected by Regional Regulation no. 24/2005, titled “Conservation
measures concerning wild bird species
of primary importance to the European
Community nesting in town centres that
fall within the proposed Sites of Community importance (pSCI) and areas of Special Protection (Z,P,S)”. Since the Municipality of Altamura falls within the scope
of SIC-ZPS “Murgia Alta” IT9120007,
pursuant to the Regulation, the properties located in Zones A and B of the land
register undergoing renovation work
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must comply with the necessary Lesser
Kestrel conservation measures.
For this reason, during the years of the
project, an informative course was held
with the site managers and the construction companies whenever renovation work was to be carried out. The
technical support of the conservation
expert during the planning and operational phases proved to be of crucial
importance for the Regulation’s proper
and effective application, thus protecting
the historic nesting sites.
The following conservation/compensation
measures were enacted to protect the
Lesser Kestrel’s nesting habitat within the
scope of the LIFE + Nature project:
• the installation of nesting boxes
• the allocation of attic space
exclusively for Lesser Kestrel use
• the adaptation of scaffolding holes
exclusively for Lesser Kestrel use
An intervention of considerable educational – demonstrative value regarding the
re-adaptation of a scaffolding hole that
had been previously filled-in in order to
prevent pigeons, and therefore also Lesser
Kestrel, from nesting inside.
The simple yet well-conceived technical
intervention of applying a selective mesh
screen restored the scaffolding hole’s full
functionality as a “typical nest” for the
Lesser Kestrel.
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Photo. 3
a scaffolding
hole re-adapted
for the Lesser
Kestrel – a young
Lesser Kestrel
during its first
excursion from
the nest.
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ACTION C3
A VETERINARY FACILITY FOR THE Lesser Kestrel
ESTABLISHED AT THE REGIONAL WILDLIFE
OBSERVATORY IN BITETTO.
Persons in charge: Healthcare Management, Prof. Antonio Camarda;
Veterinarian, Dr. Vincenzo Costantini.

T

he LIFE + Nature project titled
Un Falco per amico involved the
participation and close collaboration of the Apulia Regional Wildlife
Observatory and the University of Bari’s
Department of Veterinary Medicine, as
well as a specially selected technician.
It consisted of three main activities: 1)
The realisation of a veterinary facility
(clinic and nursery) specially designed
for the Lesser Kestrel; 2) Assistance
for Lesser Kestrel in need; 3) In-depth
and specialised training activities for
students attending Veterinary Medicine
and Animal Sciences and Feed Production courses..

Clinic and nursery
The project has allowed for the creation of a veterinary facility (veterinary
clinic and nursery for weaning chicks
that have fallen from the nest) specially designed for the care of ailing
specimens rescued in Apulia. This
facility was realised within suitable and
specially-renovated areas within the
16

Apulia Regional Wildlife Observatory in
Bitetto (Ba), which operates in accordance with the current laws concerning
the housing, management, and health
care of ailing indigenous wildlife. This
veterinary facility, which even includes
aviaries for the pre-release rehabilitation of the specimens already present
at the Observatory, was rendered fully
operational in 2016 and 2017, but the
activities carried out therein have been
gradually fostered since 2013.
The actions undertaken as a result of
the project covered both the areas
and the systems, and, in addition to
the identification and definition of
the furnishings (first aid and medication locker, operating table, scialytic
surgical lamp), also provided for the
necessary equipment (portable X-ray
equipment, refrigerator, freezer), the
instrumentation (surgical sets) the consumables, and the facility’s complete
operational functionality for the purposes of the project. In particular, this
licensed veterinary facility includes a
reception office, an emergency room, a
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day hospital room (with boxes for short
hospital stays and a chick nursery), and
a warehouse. The veterinary facility has
also been provided with an ecological
rescue car, which is used by authorised
operators and volunteer associations
(Lipu Birdlife Italia) for the emergency
rescue and transport of ailing Lesser

Kestrel specimens recovered within the
project area, and is marked with the
LIFE + Nature and Rete Natura 2000
project logo in order to help increase
the visibility of the project’s specific
activities in favour of this priority species throughout the territory.
PHOTO. 1
The Apulia
Regional Wildlife
Observatory:
Veterinary Clinic.
Operating room
and examination
room
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Assistance for ailing Lesser Kestrel
While the structures were being completed, the assistance services were initiated for ailing Lesser Kestrel brought
to the Bitetto facility, where, according
to the flow chart, the patient would be
received, registered and identified, and
would undergo a clinical examination, a
diagnostic screening, and basic monitoring (e.g. coprological examination
and cloacal swab, blood test, etc.), after
which the therapeutic or management

protocol to be followed during hospitalisation would be determined. Each
specimen is then placed in the infirmary
box, and is transferred to the aviary
once healed (Figure 1).
During the course of the entire project,
a total of 2,559 Lesser Kestrel specimens were received, of which 1,601
(62.56%) were later released into the
wild.
The trend of the hospitalisations is
illustrated by graph no.1.

Figure 1
Flow chart of the hospitalisation protocol adopted at the Bitetto Wildlife Observatory.
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Graph 1
Lesser Kestrel hospitalisation trend at the Regional Wildlife Observatory from 2013 to 2017

Graph 2 shows the Lesser Kestrel released during 2016 and 2017. Overall, 576
specimens of the 843 hospitalised were
returned to the wild, amounting to 68%
of those received, and 15% more than
the previous year (for a total of 382
more animals returned to the wild).

In 2017 the number of Lesser Kestrel
hospitalised underwent a significant
increase, with a total of 843 specimens
being received as opposed to 378 in
2016. Of these, 473 (56.17%) came
from the Municipalities of Altamura and
Gravina in Puglia.
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The causes that led to the increase in
specimens received during 2017 are
still being researched. Whatever the
case, it is conceivable that the weather
conditions during the summer of 2017,
which were characterised by a prolonged period of drought with particularly
high temperatures, caused difficulties
for the Lesser Kestrel pairs, thus causing
the immature specimens to leave the
nest early, and to later be rescued and
brought to the Wildlife Observatory.

figure has increased in the other parts
of the Region (Graph 3).
The province of Bari is the area from
which the Lesser Kestrel are most frequently brought to the Observatory.
The province of Taranto, which brings
approximately 17% of its hospitalised falcons to the observatory, ranks
second. Specimens are also occasionally
received from other provinces. Specimens arrive less frequently from Lecce
and the southern Salento peninsula,
most likely due to the lower numbers
of Lesser Kestrel in that area and the

It is quite interesting to note that, over
time, the number of Lesser Kestrel
hospitalised within the project area
has gradually declined, while the same
Graph. 3
Origins of the
Lesser Kestrel
received by
the Regional
Wildlife
Observatory
from 2013 to
2017. .

Table 1
Distribution of the Lesser Kestrel received in 2017 by province

Bari
Brindisi
Lecce
Foggia/Andria-Barletta
Taranto
Totale
20

687
9
0
4
143
843

81,47
1,07
0
0,48
16,98
100,00
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Table 2
Origins of the Lesser Kestrel received by the Regional Wildlife Observatory in 2017.

Acquaviva
Alberobello

20
1

Laterza
Manduria

9
8

Altamura/Gravina
Andria
Bari
Barletta
Brindisi
Casamassima
Carosino
Cassano delle murge
Castellaneta
Crispiano
Fragagnano
Francavilla fontana
Ginosa
Gioia del colle
Grottaglie

473
2
4
1
2
28
1
21
7
2
6
4
10
16
37

Massafra
Minervino murge
Molfetta
Mottola
Noci
Oria
Ortanova
Ostuni
Putignano
S. Giorgio Ionico
Sammichele
Santeramo
Taranto
Valenzano
Totale

5
23
2
2
1
1
1
2
4
2
13
80
54
1
843

presence of a self-sustaining provincial
recovery centre (Tables 1 and 2).
The graphs of the specimens received
every year are similar. The adult specimens begin to arrive in April (Graphs
3 and 4). These are subjects that arrive
after having faced the spring migration.
Like in previous years, the Lesser Kestrel
were entrusted to the Observatory’s

care almost exclusively during the
summer months (graph 3). There’s an
increase in the number of hospitalisations when the breeding activities
start in June, which peaks towards the
end of July (Graphs 3 and 4). Over 700
specimens were hospitalised during that
month in 2017 (more than doubled with
respect to the same period in 2016).
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Grafica 3
Time distribution of Lesser Kestrel hospitalisations in 2016 and 2017

Figura. 2
Distribution of Lesser Kestrel hospitalisations at the Regional Wildlife Observatory in 2017 by age group

Out of the total number of specimens
received, there are very few adults in
need of care (only 25 in 2017). The
younger Lesser Kestrel, on the other
hand, require a greater degree of
attention and medical care, namely the
chicks that have fallen from or have
been collected from the nests. About
one-third consists of young specimens
22

that have had difficulty learning to fly
(Figure 2).
Many young nest-bound specimens
are received as entire broods collected
during the reconstruction or renovation
of roofs, ceilings or homes. Other times
they fall from the nest because they are
excessively “lively” or because the nest
itself is positioned in a precarious spot.
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These specimens would all certainly
perish without the care of the Observatory’s personnel.
Given the numbers, it is not difficult to
understand how the efforts made to
retrieve and care for the small hatchlings at the nursery has been of strategic
importance for the conservation of the
wild population present throughout the
Gravina in Puglia and Altamura areas.

The periodic monitoring of the Lesser
Kestrel has showed that, when not due
to the animals falling from the nest, the
most frequent cause of hospitalisation
consists of trauma.
The Lesser Kestrel is not typically a
victim of poaching or hunting, because these birds are not present in Italy
during the hunting season. The traumas
encountered are therefore most often
caused by impacts with obstacles while
Graph 4
Distribution of
Lesser Kestrel
hospitalisations
in 2017 by age
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Graph 5
Causes of
Lesser Kestrel
hospitalization in
2017
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flying or hunting, or by fights among
adults defending their territory or their
companions (Chart 5).
Congenital diseases are rarely a cause
of hospitalisation. These are generally
encountered among chicks with an
abnormal calcium metabolism, which
results in an irregular growth of bone
segments and the consequent development of skeletal deformities. While
the aetiology of this disease remains
unknown, some authors believe that the
disease can be facilitated by the intake
of certain pesticides used in agriculture.
With regard to diseases of viral aetiology, the serological monitoring of the
young hospitalised specimens ready for
release showed a low level of positive
testing for Newcastle disease, and consistent negative testing for avian flu.
Avian pox lesions are occasionally
encountered, especially in among
the younger animals. Among Lesser
Kestrel, antiviral treatments can aid in
Graph. 6
Pathology most
frequently
found in the
Grillaio in 2017
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the healing process, provided that the
scabs are not too extensive and impair
the functionality of the eyes and the
gastrointestinal system.
Parasitic infestations are the most
frequent pathologies. Many infested
animals are often asymptomatic. The
presence of parasites (acanthocephalans, roundworms, coccidia, and tapeworms) can have a significant impact
upon the survival rate of the hospitalised birds. The extremely large numbers
of young Lesser Kestrel at the hospitals
and aviaries in the summertime can
foster the onset of clinical symptoms.
Treatments and periodic monitoring are
carried out constantly, and significantly
reduce the risk of mortality due to these
pathogens.
Trichomoniasis is among the occasional
yet annually reported parasitic diseases,
and is often found among chicks. This
disease often spreads to multiple specimens in the same brood, and can pose

Pubblicazione Finale

a serious hazard, especially in cases of
overcrowding.
The lesions have been found to be curable if treated in time. Conversely, late
interventions tend to result in a poor
prognosis.
Adult falcons more frequently tend to
suffer traumatic injuries to the limbs,
such as fractures, injuries from electrocution, and impact traumas. These types
of injuries, which are often combined
with a poor state of nutrition and hydration at the time of admission, make
it difficult to rehabilitate these specimens, and to help them recover their
ability to fly and to live in the wild.

Veterinary medical class training
and species conservation education
Students from the faculty of Veterinary
Medicine and the Animal Sciences and
Feed Production Degree Course at the
University of Bari participated in the
Lesser Kestrel assistance activities.
These students flanked the Wildlife Observatory’s technicians and operators.
Overall, approximately 400 students
came and went during the course of the
project, all of whom completed a 5-day
practical training course under the guidance of teachers and technicians from
the Avian Pathology Division. These
activities take have a considerable educational value, and represent a unique
training opportunity for the veterinary
class, which in turn will disseminate the
knowledge and skills acquired.

In 2017, the presence and support of
colleagues from the Department of
Veterinary Medicine allowed the Observatory to remain open 7 days a week,
thereby extending the hours during
which it could receive wild animals in
need. This provided for a significant
increase in the number of admissions,
which, on Saturdays and Sundays alone
from June to September, accounted for
21.3% of the year’s total admissions.

Conclusions
The LIFE + Nature Un Falco per Amico
project represented an excellent
training opportunity, as well as an
opportunity to showcase the extraordinary capacity for coordination and
collaboration among various bodies
and institutions that have recognised
the Lesser Kestrel’s conservation in
the areas where it is still present as a
priority.
It was also an opportunity to expand
the knowledge of all those who collaborated on the project and were able
to share the data acquired in Italy and
abroad.
The newly-established veterinary clinic
at the Wildlife Observatory will be useful for continuing to provide assistance
to the Lesser Kestrel in the future, and
also will be essential for extending
these activities to include other protected species in need of care and daily
assistance, which are received by the
Observatory on a daily basis.
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Finally, we would also like to note one
aspect that has not been given much
attention until now, which stems from
the healthcare activities carried out
upon Lesser Kestrel specimens received
by the Regional Wildlife Observatory,
and regards the possibility of extrapolating important epidemiological data
on the health of the colony, the diseases
in circulation, and the causes that can
have a negative impact upon the survival of the hatchlings. In short, scientific
data of considerable importance, above
all in view of the large number of specimens hospitalised.
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ACTION C4
CATALOGUING AND PRESERVATION
OF THE ROOSTS
Persons in charge: Giuseppe La Gioia for Gravina in Puglia; Rocco
Sorino for Altamura.

D

uring the pre-breeding, breeding
and post-breeding period, the
Lesser Kestrel specimens that are
not involved in the brooding of the eggs
tend to aggregate at specific sites referred to as “roosts” during the evenings
and nights. These roosts consist of large
trees with dense and well-developed foliage located in public parks, villas, and
private gardens, and along the streets
of the towns and villages frequented
by the species. While this behaviour
is not very common among birds of
prey, and is not yet well-understood by
scholars of birds and animal behaviour,
it appears to be aimed at reducing the
risk of predation, as well as “transmitting information” among the individual
specimens that frequent each roost
(e.g. learning where the hunting sites
with the greatest availability of prey are
located); in this sense, the roost takes
on an important social function for the
life of the Lesser Kestrel. Eliminating the
roosting trees by cutting them down,
or significantly altering their structures
by pruning them heavily, generates a
state of stress among the Lesser Kestrel,
which can cause a considerable number

of specimens that frequent our towns
to abandon the area.
Within the scope of the LIFE + Nature
Un Falco per Amico project, it was
first determined whether the roosts
in Gravina in Puglia and Altamura
known to have been used in the past
(thanks to the research conducted by
the LIPU and the Alta Murgia National
Park) were still being utilised during
the pre-breeding period; potentially
suitable sites were also sought out, and
their actual occupation was verified
every two weeks by directly observing
the Lesser Kestrel arriving in the trees
at dusk, as well as by searching for
indirect signs of the species’ presence,
such as droppings, feathers, and food
remains containing undigested parts of
prey in the vicinity of the trees during
the daytime. These activities were also
carried out during the breeding period,
and continued for all the years of the
project’s duration.
In order to ensure the better management of the roosts in the future,
citizens were asked on two separate
occasions to complete approximately
27
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200 questionnaires, which were aimed
at evaluating the inhabitants’ knowledge of the Lesser Kestrel, its biology, and
its behaviour, to evaluate the citizens’
awareness of the species, and to detect
any perceived inconvenience with
regard to its presence in the town, with
particular regard to the roosting sites.
The questionnaire also served as a means of making contact with the citizens
in order to increase their awareness
and disseminate information. The questions were always followed by insights
and explanations, and any questions
asked by the respondents were always
answered.
Since the cleanliness of the areas
underlying the roosts was perceived
as an urgent matter by the citizens (at
least in Altamura), the Municipalities
concerned were provided with sidewalk
cleaning guidelines to be adopted by
the company responsible for municipal
waste management during the periods
of greatest need.

Results of Action C4 in Gravina in
Puglia.
In Gravina in Puglia, the project identified a total of 11 roosting sites (Tab.
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C4.1) used immediately before moving
to the roosting sites used for the entire
night.
The first six roosting sites in table C4.1
represent the most important roosts for
the colony in Gravina in Puglia during
the pre-breeding period, which are
accompanied by the trees along the
road to Spinazzola during the breeding
season, but reach their utmost importance during the post-breeding period,
when the others, located in the town
centre, become less important.
Of the 2 pre-roosting aggregation sites
identified (Tab. C4.2), that which is located at Villa delle Fate is also occasionally used as a roosting site.
Special descriptive data sheets have
been prepared for the roosting and
pre-roosting aggregation sites, which,
in addition to their precise locations
(address, geographic coordinates and
cadastral mapping) and descriptions,
also indicate the owners, and any
threats and problems encountered, as
well as the proposed solutions. The tree
species most frequently utilised for the
roosts in Gravina in Puglia is the Pinus
halepensis.
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Tab. C4.1
List and locations of the roosts in the municipality of Gravina in Puglia during the pre- and post-breeding periods.

Location

Pre-breeding
period

Post-breeding
period

Scuola Scacchi

C.so Aldo Moro 2

x

x

Villa D'Ecclesiis

Via Punzi 92

x

x

no.

Name

1
2

Scuola Ingannamorte
Ospedale Santa
Maria del Piede e
giardino limitrofo
Giardino di via
Matera

Via Baracca 62

x

x

Via S. Domenico

x

x

Via Matera

x

x

6

Scuola Montemurro

via Tripoli angolo
via Montale

x

x

7

Contrada Grottamarallo

Contrada Grottamarallo

x

8

Strada per Spinazzola

SP230 dal km 63
al 64

x

9

Santuario Madonna delle Grazie

Via Nardone

x

10

Stazione FS

Piazza San Padre
Pio

x

11

Uffici Giudiziari

Via Tripoli

x

3
4
5

Tab. C4.2
List and locations of the pre-roosting aggregation sites in the municipality of Gravina in Puglia during
the post-breeding period.

no.

name

location

1

Jazzo dei Preti

Via Carrara Cupa

2

Villa delle Fate

Circonvallazione T. Orsini
29
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Fig. C4.1
Locations of the roosting sites (in blue) and pre-roosting aggregation sites (in red) in the Municipality of
Gravina in Puglia.

The most common threats are those
of the trees being cut down or pruned
in an unsuitable manner, while one of
the greatest problems consists of the
falcons’ excrement piling up on the
sidewalks in the urban settings, thus
posing a cleanliness issue.
In order to tackle the threat of the roosting trees being cut down or inadequately pruned, consulting services were
30

provided to the Municipal Body in charge of handling such requests: in some
cases the trees were prevented from
being cutting down, or information on
correct pruning was provided. In other
cases the requests were authorised
because they would not have affected
the Lesser Kestrel roosting sites.
Despite these efforts, however, two pine
trees at the Scuola Montemurro roo-
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sting site were cut down without any
precautionary measures, thus considerably reducing its value, and a pine tree
at the roosting site in the garden on Via
Matera broke due to an exceptionally
strong gust of wind, although the site’s
value does not appear to have suffered
too much as a result.
In order to meet the demand for
information from the citizens of the
two municipalities involved, a series
of informative panels were created,
and were positioned beneath the main
roosts by another Action of the LIFE +
Nature project.
Results of Action C4 in Altamura.
The roosting perches in the study area
consist of large trees with dense and

well-developed foliage, mainly located
in the public gardens and along the
town roads. In particular, the roosting
trees are mainly comprised of Aleppo
Pines (Pinus halepensis), Domestic Pines
(Pinus pinea), Cypress (Cupressus sp.)
and Cedar (Cedrus sp.).
During the species’ breeding and
post-breeding periods, and therefore based on direct observations and
evidence consisting of droppings and
food remains, a total of 9 (table 1; Fig.
1) roosts characterised by 20 utilised perches (trees) were identified. In
particular, during the breeding period,
the species uses 7 roosting sites, while
during the post-breeding period there is
an increase in the number of sites that’s
most likely attributable to an increase

Fig. 1
Distribution of the Lesser Kestrel roosts during the breeding and post-breeding periods
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Tablee.1
Lesser Kestrel roosts in the Municipality of Altamura during the breeding and post-breeding period.

N
1
2

Roost
P.zza della Resistenza
(uffici GAL Terre di
Murgia)
Viale Regina Margherita (Ospedale)

Breeding
period

Post-breeding period

x

x

x

x

3

Viale Martiri del
1799 (Cortile Scuola
Elementare I Circolo
IV Novembre)

x

x

4

Via San Martino

x

x

5

Via dei Mille

x

x

6

P.zza Zanardelli (Vicino chiesa)

x

x

7

Via Matera

x

x

8

Chiesa San Domenico

x

9

Via Bari

x

in the fledged juvenile population (Table
1).
A decrease in the roosting sites was
seen during the monitoring period
following the area’s partial abandonment by the species due to the perch
trees having been “heavily” pruned,
which resulted in a loss of the structural characteristics typical of the Lesser
Kestrel’s preferred perching locations
(Table 1).
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Notes

The roost has no longer
been utilised by the
species over the past
two years, as it has been
subjected to various
pruning interventions

One critical factor that could compromise the conservation of the Lesser
Kestrel species is the pruning or cutting
down of tree specimens utilised as a
roosts. Therefore, in order to promote
the species’ conservation, it is necessary
to collaborate with the Municipalities in
order to ensure that public green areas
are managed not only in consideration
of the purposes that they serve for
the town’s citizens, but also how they
are used by the various animal species
present, including the Lesser Kestrel.

ACTION D1
MONITORING OF THE NESTING BOXES AND NICHES
ON THE PUBLIC BUILDINGS.
Persons in charge: Giuseppe La Gioia for Gravina in Puglia; Stefania
Pellegrino for Altamura.

T

his action consisted of monitoring the
nesting boxes installed on the public
buildings in order to record the actual
occupation data of the nesting boxes
themselves (and therefore the intervention’s successfulness for the purposes
of the species’ conservation), as well as
the main breeding parameters (useful for
better understanding the biology of the
species and, therefore, for determining the
appropriate conservation measures).
The monitoring activities were carried
out every year from 2014 until 2017; in
addition to a more general inspection of
the public buildings that hosted the most
suitable nesting sites in order to evaluate the arrival of the Lesser Kestrel from
their wintering areas (between February
and April) and the colony’s subsequent
settlement and abandonment of the area
(between August and September), the
monitoring also consisted of the direct
inspection of the nesting boxes and breeding niches (wherever possible) during the
months of May, June, and July. The direct
inspection of the nests was carried out
twice a month, and therefore with periodic
visits being conducted at least every 15
days. In 2015, the nest inspections in
Gravina in Puglia began during the second

half of May, but were extended until the
first half of August. During the initial phase of the inspections, particular attention
was dedicated to identifying any signs of
occupation, such as prey, regurgitated food
bolus, and tread marks inside and in the
immediate vicinity of the nesting boxes.
Each site and each nest has its own
distinct characteristics, and the monitoring activities were therefore carried out
in consideration of the appropriate time
frames, and taking the least amount of
time necessary in order to avoid disturbing
the nesting pairs during the delicate egglaying and hatching period. This method
has allowed for the biological parameters
useful for the study of species’ ethology to
be determined.
The reproductive biology data (number of
eggs laid, number of eggs hatched, number of chicks born) for each of the nests
were noted on the field data sheet.
The various nesting box monitoring
sessions at the primary schools were also
useful for raising awareness among the
younger generations.
Casual encounters with students and
teachers during class breaks were transformed into makeshift lessons about
33
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the environment, during which were
explained the reasons of the visit and the
important role that their school played
for the conservation of the Lesser Kestrel,
and gave them specific instructions about
“what to do” to prevent the Lesser Kestrel’s
extinction.

Results of Action D1 in Gravina in
Puglia.

Fig D1.1
Occupation
rate
(histogram)
and percentage
of buildings
with occupied
nesting boxes
(line) during the
period of the
study

34

Tasso di occupazione / percentuale edifici occupati

Within the scope of the LIFE + Nature Un
Falco per Amico project in the town of
Gravina in Puglia, 143 nesting boxes were
installed upon 16 different public buildings, 58 prior to the 2014 breeding season,
and 85 prior to the 2015 breeding season;
in 2015, 50 artificial breeding niches were
also created upon the terrace of two of
the buildings where nesting boxes were
already installed. These niches appeared
to the Lesser Kestrel as two horizontal
rows of entry holes into parallel hatching
chambers. For the specific distribution of
these breeding sites, please refer to the
indications provided for Action C4.

However, since a number of the nesting
boxes were damaged on a particularly
windy day, and were unable to be repaired
in time for breeding, only 135 of them
were were active during the 2016 breeding
season. In 2017 these nesting boxes were
repaired, but only at the start of the breeding season, which did not allow enough
time to have any significant impact on
their low level of occupation.
In 2017, half of the 20 breeding niches
installed on the Benedetto XIII school were
closed off in an experimental manner in
order to avoid the apparent confusion of
the Lesser Kestrel recorded during previous
years.
Over the course of the years, the occupation rate of the nesting boxes increased
from 27.6% to 38.9%, which was even
greater than the result expected prior
to the project’s launch. The number of
buildings where at least one nest was occupied also increased to 14 out of a total
of 16 (Fig. D1.1).
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.The occupation rate of the nests installed
in 2014 was considerably higher than
those installed the following year, with an
average of 52% as opposed to 13%. While
it is conceivable that their presence upon
the buildings for a greater number of years
could result in a greater degree of familiarity among the Lesser Kestrel, and therefore
a greater likelihood of use, this does not
seem to be the main reason. In fact, if we
only compare the first three years during
which the nests installed in 2014 and the
nests installed in 2015 were present, the
former still have an average occupation
rate that’s considerably greater than the
latter (47%), and is even greater than their
maximum value obtained in 2017 (19%).
The presence of other nesting boxes previously-installed and occupied prior to the
launch of this project seems to be the main
cause for the greater occupation rate; the
colonisation of the new nesting boxes also
seems to be favoured by their proximity to
the colonies already present in the historic
centre, although this does not always

seemed to be a determining factor, like in
the case of the Officine Culturali, for which
none of the 4 installed nests were ever
recorded as occupied, despite being located
in the heart of the historic centre and being
surrounded by buildings that were already
home to various nesting pairs.
Among the nesting boxes inspected, the
number of eggs laid ranged from 1 to a
maximum of 5, with an annual average ranging from 4 to 3.3 and an overall
average and a standard deviation of 3.5 ±
0.3 (Fig. D1.2). The average reproductive
success, or rather the number of chicks fledged per pair, ranged from 1.7 to 2.8, with
an average and a standard deviation for
the entire period of the study amounting to
2.2 ± 0.5 (Fig. D1.2); this latter parameter
seems to have a greater variation than the
former during the period of the study, and
seems to be more subject to the climatic
conditions that determine the amount of
prey available. In fact, spring seasons characterised by warmer temperatures alone
lead to early egg laying, but do not seem
Fig D1.2
Average brood
and average
reproductive
success (no. of
chicks fledged
per pair) during
the period of
the study.
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to have an impact on reproductive success,
like in 2016 when the first eggs laid were
recorded on 16 May, while warm and dry
spring seasons, like that of 2017, likely lead
to decreased food availability, which in turn
affects the likelihood of the chicks’ survival.
The nest inspection period allowed for additional reproductive parameters to be calculated. These included the hatching rate
(number of eggs hatched out of those laid),
which amounted to an average of 79%
during the period of the study, the number
of chicks fledged out of the number of
eggs laid, which amounted to an average
of 63%, and the fledging rate (number of
chicks fledged out of the number of eggs
hatched), which amounted to an average
of 79% (Fig. D1.3).

Results of Action D1 in Altamura.
A number of school buildings were
among the buildings owned by the
Municipality with the best characteriFig D1.3
Hatching rate
(number of
eggs hatched
out of those
laid), chicks
fledged out of
eggs laid, and
fledging rate
(chicks fledged
out of eggs
hatched) during
the period of
the study.

The ethological aspect is quite interest:
the Lesser Kestrel pairs work together during the brooding period, with the female
caring for the eggs at night, and being
replaced by the male in the morning.
The female thus has the opportunity to
head towards the Murge plateau area,
a preferred feeding ground, in search of
grasshoppers, beetles, lizards and voles.
A total of 107 nesting boxes were installed on 12 public buildings, of which
49 were installed on 5 public buildings
in 2014, 41 were installed on 5 other
public buildings in 2015, and 17 were
installed on 2 additional public buildings in 2016.
The bar graph below indicates the
number of nests occupied by the Lesser
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stics for installation: 2° Circolo didattico “Garibaldi”, 1° Circolo Didattico
“IV Novembre”, I.P.S.S.C.T. “Lorusso” and
Liceo Classico “Cagnazzi”.

2015

2016

pulli involati /n° uove deposte

2017
tasso di involo
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Kestrel pairs, or rather where eggs were
found to have been laid, in relation to
the 49 nests installed in 2014, during
the 2014 and 2015 breeding seasons.
10 out of 49 nests were occupied
during 2014, and the graph shows that
this figure increase to a total of 17
nests out of 49 occupied during 2015.
The occupation rate in 2014 was
20.41%, which exceeded the expectations, and increased considerably to
37.77% in 2015.
In 2016, the Lesser Kestrel pairs occupied 59 nesting boxes, while in 2017
they occupied a total of 65 nests.
In light of this experience, the following
should be noted: while nesting boxes
are certainly a valid measure for offsetting the loss of the natural nesting

habitat caused by building renovations,
the Lesser Kestrel is not always able to
immediately adapt to the nests, regardless of how “convenient” they are, and
how much protection they offer against
weather and predators.
This was especially noted in cases where historic natural sites (attics and spaces beneath tile roofs) underwent major
structural changes that would permanently prevent nesting pairs of Lesser
Kestrel from gaining access. Despite
the installation of the nesting boxes, it
nevertheless takes a long time for the
transformed site to be re-colonised. This
was the case at the Garibaldi school,
which was once home to a large colony
of nesting pairs that disappeared after
the building was renovated. Thanks to
the installation of the nests, the site is
slowly and gradually being re-colonised,
Photo n° 1
inside of the
nesting box:
the remains
of a lizard,
indicating the
“conquest” of
the site by the
male member
of the nesting
pair.
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with seven nests having been occupied
during the 2017 breeding season.
The logical deduction that arises
from the experience of studying the

Photo n° 2
inside of the
nesting box: a
male Lesser
Kestrel with 4
eggs

Photo n° 3
inside of the
nesting box:
a female
Lesser Kestrel
protecting its
chicks
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species is that the pairs are extremely
loyal to their nesting sites, the disappearance of which has a considerable
impact upon the conservation of the
species.

ACTION D2
MONITORING OF THE NESTING BOXES
ON THE PRIVATE BUILDINGS.
Persons in charge: Giuseppe Giglio for Gravina in Puglia; Egidio Fulco for
Altamura.

Introduction

T

his action consisted of the periodic
monitoring of the nesting boxes
installed on the private buildings in
Gravina in Puglia and Altamura, which
took place during the course of the
2014-2017 breeding season, and essentially had the following objectives:
1. the verification of the effectiveness
of the conservation measures
undertaken through the estimation
of the nesting boxes’ occupation
rates. In fact, the installation of the
nesting boxes played a decisive
role in increasing the number of
breeding sites suitable for the species;
the verification of their use by the
Lesser Kestrel was fundamental for
determining whether the installation
efforts had been a success;
2. the collection of reproductive biology
data for the species, with particular
regard to phenology (or rather the
time span during which nesting takes
place), reproductive success, the
hatching rate, and the estimation of

the general period during which most
of the juveniles are fledged;
3. the participation of the owners of the
buildings upon which the nests were
installed in the various monitoring
phases, in order to obtain a sort of
“integrated management” of the
nesting boxes that would lead to
long-term conservation activities.
From February to April, the monitoring
activities were carried out through
remote observations using binoculars
or telescopes, from the exteriors of each
building, from road level, or from facilitated observation points. This phase
was useful for verifying the presence of
Lesser Kestrel in the vicinity of the nests
and observing any flight manoeuvres
during their approaches to the nests,
in order to forecast the nests’ potential usage, all without disturbing the
animals or conditioning their behaviour.
These observations were also useful for
identifying any possible intraspecific
(territorial and exploratory behaviour,
courting, etc.), or interspecific interactions (Jackdaws vs Lesser Kestrel).
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The remote observations, which were
carried out on the town roads during
movements from one home to another,
also helped to further raise the people’s awareness and to disseminate the
results obtained within the scope of
the LIFE + Nature Un Falco per Amico
project, as the passersby would notice
the ornithologist with his binoculars,
and would curiously approach to find
out more about his activities.
The standardised nest monitoring phase
was carried out smoothly thanks to the
proper implementation of the project’s
initial phase, during which the citizens
who consented to the nests’ installation
were fully informed about this activity,
which was later carried out during the
spring and summer. All of the project’s
participants were curious and interested, and were very appreciative of the
explanations they were provided during
each phase of the monitoring activities,
and in many cases other condominiums owners to whom the LIFE + Nature
project was illustrated, and with whom
the Lesser Kestrel’s general importance
was discussed, also became involved.
All of this was found to be extremely
useful for gaining the citizens’ trust
and for increasing their knowledge and
awareness of the species.
As requested by the project’s coordinators, in addition to the regular
data collection activities based on
the standard monitoring protocol, the
ornithologist also carried out ornithological research activities in order to gain
a more in-depth ethological knowledge
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of the Lesser Kestrel itself. Numerous
observation sessions were also carried
out during the months of August and
September, after the juveniles had left
the nest, in order to record the interesting behaviour of both the adults and
juveniles around the breeding sites.
During the course of each breeding
season, prior to the start of the monitoring activities, a general inspection was
carried out upon all the nesting boxes
installed in order to determine any
damage and, more generally, to ensure
that the nesting boxes themselves were
fully functional.
The monitoring of the nesting boxes
consisted of periodic checks carried
out every fifteen days from early May
until early August of each year. However, since most of the Lesser Kestrel
leave the nest during July, the last of
these inspections were generally aimed
at checking the status of the nests at
the end of the breeding season and/or
collecting data on any lingering nesting
pairs.
The inspection of the nests consisted of
the following operational phases:
- contact with the individual building
owners in order to agree upon the
time frames and ways of accessing
the homes. It should be noted that
this extremely delicate phase was
greatly facilitated by the availability of the citizens involved in the
project, which allowed for optimal
results be obtained;
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- access to the building and verification of the presence of Lesser Kestrel
in the vicinity of the nesting boxes;
- aperture of the nesting boxes and
verification of their occupation. Depending on the period in which the
monitoring activities were carried
out, the nesting boxes might have
contained brooding adult specimens,
eggs, or juveniles. Notes were always
taken of the number of eggs or
chicks discovered and their stage of
development;
- the extent to which each unoccupied
nesting box had been frequented
was evaluated by examining any traces attributable to the Lesser Kestrel
(essentially consisting of food bolus
or meal remnants).
Depending on the availability of the various citizens involved in this action, the
monitoring activities were carried out
in such a way as to minimise the time
frames necessary, with the data collection activities being condensed into
2 or 3 days for each monitoring session.
In this manner, the times dedicated to
the monitoring activities were able to
be maintained more or less consistent
for all the nesting boxes subjected to
inspection.

Results of Action D2 in Gravina in
Puglia
The monitoring activities were carried
out regularly each year for four breeding
seasons, from May to July, in accordance with the methods required by the
“Ornithologists’ Guidelines”, for all of the

77 nesting boxes installed on 26 private
buildings. Each inspection was agreed
upon in advance with the building’s
owner, who rendered his/her home available for the inspection by fixing a date
and time for the ornithologist’s visit.
The availability of the home’s owner
is always a potentially critical aspect
for the proper execution of the work
activities, as access must be requested
to the citizens’ private dwellings. It
is necessary to adapt to the needs of
the homeowner, rather than impose a
schedule of inspections to be conducted
by the ornithologist. It was therefore
often necessary to contact the homeowners multiple times, or to conduct the
monitoring activities over multiple days,
in order to complete a single inspection
session. However, thanks to proper
scheduling and organisation, all the
nests were able to be monitored on time,
without any types of problems being
encountered. The monitoring methodology consisted of the direct interior
inspection of each nesting box, with the
main breeding biology parameters (eggs
laid, chicks hatched, and chicks fledged)
being noted on an appropriate field data
sheet.
For certain nests, additional inspections
also had to be carried out during August
and September, above all whenever any
particular situations arose, such as the
late laying of the eggs, or seasons in
which prey was scarce, like in 2017. In
such cases, in order to properly verify
reproductive success, the nests had to
be inspected more times than normal,
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especially when they still contained
chicks that were still growing or nearly
fledged in the month of July.
The collected data were used to calculate the frequency rate, or rather the
percentage of nests visited or explored
during the initial phases of the breeding period, and the occupation rate, or
rather the percentage of nests in which
at least one egg was laid or the entire
reproductive cycle was successfully
completed. Since it involves approaching the nesting pair’s breeding place,
the time of monitoring is always an
extremely delicate phase. In fact, one
must be extremely careful both when
approaching the nest and opening
the inspection window, taking care to
avoid and/or minimise the disturbance
caused to the adults present inside the
nest or in the immediate vicinity. It was
able to be verified that an inspector’s
presence in the vicinity of the nest for
approximately 2 or 3 minutes is normally tolerated by the adults, even if
territorial defensive behaviour is often
displayed (by making distress noises)
in the presence of colonies made up of
at least 2 or 3 nesting pairs. In these
Table 1
Results of the
monitoring
activities

42

cases, the inspection is postponed to a
more appropriate time. The situation is
always evaluated on a case-to-case basis depending on the size of the colony
and the number of adult specimens
present in the vicinity of the nest prior
to approaching.
Table 1 indicates the results of the
monitoring activities conducted from
2014 to 2017.
The results obtained during the course
of the project are extremely positive in
terms of the use of the nests and the
frequenting of the breeding sites, or
rather the buildings upon which the
nesting boxes were installed. In fact, by
the project’s fourth year, 100% of the
buildings had been colonised, with at
least one nesting box being occupied.
The data item that best reflects the
effectiveness of the action undertaken
is the nests’ occupation rate, which
consistently increased from 21.3% in
2014 to 66.2% in 2017.
The average overall brood consisted of
3.7 eggs (min 3.5 – max 4).

occupied nests

%

2014

10

21,3%

2015

32

41,6%

2016

41

53,2%

2017

51

66,2%
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Graph 1 					Graph 2
Occupied nests				Occupation rate

The reproductive success and the
fledging rate varied from year-to-year
based on the environmental conditions
and prey availability. The results of
the main reproductive parameters are
indicated in Table 2. For the first three
years, these parameters remained more
or less stable, or increased slightly,
while 2017 was the year with the least
reproductive success, most likely due
to the low availability of prey. In fact,
the particularly hot and dry season
resulted in an almost complete absence
of the typical prey hunted by the Lesser
Kestrel (orthoptera).
During the monitoring periods, many
chicks and juveniles were found to

have died of starvation, both inside
and around the nests. In certain cases,
the eggs were found to have been
entirely abandoned. For this reason,
the reproductive success in 2017 was
equal to 1.5 chicks for every nesting
pair that reproduced, which was much
lower than the average value recorded
during the previous three years, and
was just half of the value recorded for
the previous year (3.0). The fledging
rate (chicks fledged/eggs hatched) was
also extremely low in 2017, and was
equal to 64.5%. The 2016 breeding
season was the best, with a reproductive success of three chicks fledged for
each nesting pair that reproduced, and
a fledging rate greater than 90%.
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Table 2
Results of
the main
reproductive
parameters

average brood

reproductive
success

fledging rate

2014

3,8

2,6

79,0%

2015

4

2,9

78,0%

2016

3,8

3

90,5%

2017

3,5

1,5

64,5%

Graph 3 					Graph 4
Reproductive success				Fledging rate

Estimation of the laying and hatching period
The accurate data collection methods
have allowed us to estimate the periods
in which the first eggs will be laid and
hatched with a margin of error of just 1
or 2 days with respect to the estimated
date. During the project period, most of
the eggs (64%-66%) were laid between the 10 and 20 May, with significant
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variations taking place during the periods
from 11 to 15 May (40%-43% of eggs
laid in 2017 and 2013) and from 16 to 20
May (38%-41% of eggs laid in 2016 and
2014), depending on the years.

Post fledging ornithological observations
Observations were made around the breeding sites during the juveniles’ post-fledging period, both in the vicinity of the
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nesting boxes and throughout the entire
urban environment, up until September.
These observations proved to be extremely useful for confirming certain behavioural aspects of the adult Lesser Kestrel
and, above all, the recently-fledged
juveniles and two-year-old male juveniles. In particular, the non-breeding male
juveniles often approach the nesting
boxes to curiously observe the breeding
activities of the nesting pair inside. Some
of these juveniles actively collaborate
with the nesting pair in hunting and providing prey to the nest. These individuals
are the so-called helpers: non-breeding
specimens who help other pairs rear their
offspring, thus improving their reproductive performance. Even if the juveniles
have already fledged, intense activities
are still seen in the vicinity of the nest
during the post-fledging period. Adults of
both sexes, in numbers ranging from two
to more than seven or eight individuals
at a time, actively move about inside and
around the nesting boxes, adopting a
form of behaviour quite similar to that
shown during the post-breeding period,
which consists of scouting out the nests
in order to assert their right to occupy
them. Due to the large number of specimens present at the same time, heated
disputes are often witnessed among
them. It is fair to assume that some of
these subjects are the rightful owners,
or rather one or both members of the
nesting pair that recently completed the
breeding cycle, and are defending their
right to continue using the nesting boxes
in the future. However, they could also
be new individuals who are carrying out
scouting activities, and are memorising

the potential breeding site for the next
season. During the 2017 season, this type
of behaviour was observed much less frequently and for a shorter period, and this
may have been due to the particularly
harsh environmental conditions present
during that time. The shortage of prey led
both the adult and juvenile Lesser Kestrel
to focus their energies upon hunting prey
rather than social behaviour. .

Results of Action D2 in Altamura.
A total of 109 nesting boxes installed
between 2014 and 2016 were monitored,
although the overall number of nests
monitored eventually decreased to 106
due to a number of technical problems
encountered during the 2017 season.
But this discrepancy was deemed to be
insignificant, as it was less than 3%,
and could therefore be written off as an
unforeseeable circumstance.
The periodic inspection of the nests installed on the private buildings played an
important role, not only in terms of the
conservation of the Lesser Kestrel per se,
but also in terms of the cultural impact
it had on the citizens involved, who were
given the opportunity to directly observe
the problems associated with the species’
conservation and the management of the
suitable breeding sites. The performance
of this activity could therefore become
quite important for the conservation and
management of the species, especially
over the medium and long term.
The monitoring activities were successfully carried out up until the final
breeding season, above all thanks to the
45
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availability of the private citizens who
requested to have the nests installed in
their apartments, and who allowed the
periodic inspections to be carried out in
accordance with the time frames specified by the project.

Results
Overall, the monitoring results collected
year after year yielded encouraging
feedback with regard to the installation
of the nesting boxes, as they were used
Table 1
Occupation
rate detected
during the four
seasons of
monitoring

Photo. 1
An example of
a nesting box
installed on a
home
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for a much longer period than expected,
thus revealing how an increase in
breeding sites represents a considerably
important conservation factor for the
Lesser Kestrel.
Over the course of the 4 years of
monitoring, the nests’ occupation rate
increased progressively. As expected, in
fact, this increase seemed to be directly
proportional to the time that had passed since their installation (Tab. 1).

Year

Occupation Rate

2014 Monitoring

14.81%

2015 Monitoring

39.6%

2016 Monitoring

51.3%

2017 Monitoring

62.3%
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It is likely, however, that the detected
occupation rate was affected by many
other variables, such as, for example,
the buildings’ locations within the town,
or the locations of the nesting boxes
themselves. In this regard, during the
course of the 2015 and 2016 seasons, a

number of the nesting boxes previously
installed in less than optimal contexts
were moved.
These small measures allowed us to
optimise the efficacy of the nesting
boxes, which yielded much greater
occupation rates during 2016 and
Photo. 3
An unsafe
location for the
Lesser Kestrel,
with the nests
situated behind
the ledge

Photo. 4
The same nests
repositioned to
ensure greater
efficacy and
safety
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Photo. 5
Nest located
on a ledge in
a highly risky
position for
young people

Photo. 6
Nests placed
in safety,
relocated at
the base of the
railing.

2017 those of the previous two years.
Therefore, at the end of the project, the
framework of knowledge was updated
to include the 2017 breeding season,
with the different occupation rates for
the nests installed during the individual
years being highlighted. This rendered
even more evident how the percentage
48

of occupied nests tends to increase over
time (Tab. 2). In this regard, it should be
noted how the nests installed in 2015,
despite having been positioned for more
time, had slightly lower frequency/
occupation rates than those installed in
2016. Placement of these nests could
likely be further optimised.
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Nests
Installed in
2014
Installed in
2015
Installed in
2016
Total

No.

Occupied

Frequented

48

33 (68.5%)

40 (83.3%)

39

23 (58.97%)

32 (82.05%)

19

12 (63.15%)

17 (89.47%)

106

68 (62.38%)

89 (81.65%)

Reproductive success
As previously mentioned in the section
regarding the methods, the monitoring of the nesting boxes allowed the
reproductive success for each year to
the estimated through the evaluation of
the number of fledged chicks in relation
to the number of pairs monitored.
In addition to indicating the effectiveness of the nesting boxes, this data item
also allows for the “health status” of the
entire population to be monitored (of
which the monitored portion effectively
constitutes a sample), and for hypothe-

ses to be formulated with regard to any
variations in this value.
Over the course of the 4 seasons of
monitoring, the reproductive success
typically reached medium/high values, normally greater than 3.1, with a
fledging rate of nearly 90%. However,
this tendency was reversed during the
last season of monitoring (2017), when
the values detected were considerably
lower (tab. 3)..
While the reasons for the decrease in
reproductive success observed in 2017
remain unknown, a number of hypotheses can nevertheless be formulated.

Reproductive
success

Fledging rate

2014 Monitoring

2.9

84.2%

2015 Monitoring

3.3

92.2%

2016 Monitoring

3.2

90.7%

2017 Monitoring

2.7

79.1%

Yearly

Table 2
Total number of
nests installed
per year
and relative
occupation
rates detected
in 2017

Table 3
Variation of
reproductive
success and
fledging rate
during the 4
seasons of
monitoring
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For example, it appears plausible
that the adverse weather conditions
that took place throughout the entire
breeding season had a negative effect
on the Lesser Kestrel’s fitness. In fact,
the harsh drought conditions that
remained throughout the entire season
could have had a negative impact on
the abundance of prey, which in turn
could have forced the Lesser Kestrel to
dedicate much more energy to foraging
activities. This hypothesis is supported
by numerous observations made in
the areas typically utilised for feeding,
which were much less frequented by
the Lesser Kestrel during the course of
the 2017 season with respect to the
previous years. These results further
reveal the importance of nesting box
inspections as a tool for monitoring
the population, in this case in order
to obtain information regarding the
possible stresses suffered as a result of
events not directly linked to the management of the nesting sites themselves

Conclusions
The monitoring of the nesting boxes
demonstrated the effectiveness of their
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installation, and indirectly revealed the
importance of protecting and increasing
the number of breeding sites suitable
for the species. In fact, 3 years after
the first nesting boxes were installed,
the occupation rate exceeded 60%,
meaning that over half of the nesting
boxes were occupied and successfully
utilised by the Lesser Kestrel. It is also
conceivable that this value will continue
to increase in the coming years, with
a consequent increase in the project’s
effectiveness in terms of conservation
results.
It should be noted how this activity
also had a significant cultural impact
upon the private citizens as well, who,
by adhering to the initiative, assumed
a leading role in the protection of the
species within their town. This element most likely represents one of the
most significant medium to long term
effects of the project, above all thanks
to its considerable potential in terms of
raising awareness among the younger
generations.

Action D4
Monitoring of the sites selected as roosts
by the Lesser Kestrel.
Persons in charge: Francesca Aquilino for Gravina in Puglia; Rocco
Sorino for Altamura.

L

esser Kestrel live in colonies and,
among the population of central
Apulia, occupy the towns with both
their nesting and roosting sites dorm. In
fact, at sunset sizeable groups of Lesser
Kestrel congregate within large trees
(usually pine or cypress), often located
in the town centres, which have been
selected as roosting sites, where they
spend the night. The safeguarding of the
trees used as roosting sites is therefore essential for the protection of this
species. During the course of this action,
periodic scouting activities were carried
out upon the roosting sites present
throughout the territories of Gravina
in Puglia and Altamura, and a census
was conducted in order to obtain an
estimate of the population. The monitoring was carried out between the spring
and summer of each year, from April of
2014 to June of 2017. The scouting of
the roosting sites present throughout
the territories of the two Municipalities,
which were mapped during the course
of Action C4, was carried out every
two weeks. The occupation level and
the size of the groups of individuals
were evaluated for each roosting site,

with the direct presence of individuals
arriving in the trees at sunset, as well
as any indirect traces of the species
in the vicinity of the roosts (such as
droppings, feathers and food bolus),
being monitored. The Census, which was
aimed at obtaining an estimate of the
population throughout the entire period
of the study, was carried out in 3 times
on a monthly basis during each breeding
51
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season. In particular, a pre-breeding
period population census was conducted during the first ten days of April
and May of each year, while a breeding
period census was conducted during the
first ten days of June (which generally
coincided with the occupation of the
nests and/or the start of the brooding
period). The census was carried out by
simultaneously counting the individuals
perched in the roosting trees at sunset
for all the sites of the same colony, or
rather those located within the territory
of the same municipality, in such a way
as to obtain a reliable estimate of the
colony’s size. In addition to the two persons in charge of Action D4 within the
two Municipalities, 14 expert operators
were also engaged for this activity.

Monitoring of the roosting sites
within the municipal territory of
Gravina in Puglia
The monitoring activities carried out
between 2014 and 2017 allowed us to
estimate the size of the Lesser Kestrel
colony residing within the municipal
territory of Gravina at 2143 (in 2016)
and at 3168 (in 2015) individuals, during
the censuses conducted in the month of
May. The census conducted during the
month of May is generally considered to
be more reliable for estimating the size
of the colony, as this period falls after
the end of the Spring migration (which
takes place between March and April),
and prior to the occupation of the nests
(in June) and the start of the brooding
period. This allows for all the individuals
in the colony to be counted with a good
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degree of reliability, whether breeders or
non-breeders.
The number of the colony’s individuals
present during the breeding period
(3rd count, during the months of June)
remained more or less constant over
the course of the 4 years, while the
number of individuals counted during
the pre-breeding period (1st and 2nd
count, in April and May) varied considerably. This can be partly explained by
the progress of the migrations, with late
arrivals having been recorded in 2015
and 2017, in the presence of unusual
weather conditions, and in part by the
natural fluctuations that animal populations sometimes undergo. Furthermore,
the June census should have resulted
in a marked reduction in the number of
Lesser Kestrel counted at the roosting
sites, since only one of the two members
of each pair returns to the roosting site
during the breeding period, while the
other remains in the nest. This reduction
was not observed each year, and this
was also likely due to the progress of the
migration during certain seasons.
Total number of individuals estimated by the 3 census counts during the
2014, 2015, 2016, and 2017 monitoring
seasons within the municipal territory of
Gravina in Puglia.
2014

2015

2016

2017

1

2594

891

1943

1790

2

2277

3168

2143

3134

3

2192

2653

2267

2329

Pubblicazione Finale

The periodic scouting carried out upon
the 13 roosting sites mapped during
Action C4 allowed for the identification of 9 to 11 sites regularly utilised
as roosts by the Lesser Kestrel during
the pre-breeding and breeding periods
over the course of the 4 monitoring
years. Of these, 5 to 7 sites are regularly occupied at the start of the season
(April-May), while another 2 to 4 are
regularly occupied during the breeding
period (June). Overall, during the course
of the entire monitoring period, 18 to
41 trees were used as roosting sites on
an annual basis. The first sites to be occupied are those located near the town
centre. Several of these coincide with
this colony’s historical roosting sites,
and have already been utilised for one
or more decades, while others have only
been occupied more recently, following
the increase in the population. The last
roosts to be occupied are always those
located outside the residential area of
Gravina, which are 1 to 2 km away from
the town centre and the nesting sites.
These sites are most likely occupied
by non-breeding and late migrating
individuals.
The Lesser Kestrel of each colony are
very attached to their roosting sites,
and always use the same ones year
after year, unless the colony has expanded to occupy new sites, or the previously occupied sites have had to be abandoned due to major disturbances, such
as the repeated pruning, pollarding, or
felling of the roosting trees. However,
the monitoring of all the sites within
the Municipality carried out over the

course of the Project’s four years has
allowed us to observe how even slight
or moderate disturbances can cause the
colony to respond with a rearrangement
of the sites present throughout the
territory of the same Municipality, with
groups of individuals sometimes even
moving to other nearby sites. Furthermore, once the disturbance has ceased,
the recolonisation of the site begins
immediately, albeit with a slow and gradual recovery of the original number of
individuals. This was observed following
the controlled pruning of the trees present at certain public sites (even carried
out with the advice of experts engaged
by the Project), and following the partial
collapse of the trees present at another
site after several major weather events.

Results of Action D4 in Altamura.
The monitoring carried out between
2014 and 2017 allowed for the size of
the Lesser Kestrel colony present within
the municipal territory of Altamura
to be estimated during the species’
pre-breeding and breeding periods. Therefore, 3 censuses were carried out for
each of the 4 monitoring years, during
the months of April, May, and June, for
a total of 12 censuses. As previously
mentioned for the estimated population in the Municipality of Gravina
in Puglia, it should be noted that the
count conducted in May showed that
the number of individuals fluctuated
slightly, although not in a significant
manner, and remained at approximately 2,000 individuals (Table 2). In
particular, the Lesser Kestrel specimens
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counted at the roosting sites in 2014
during the pre-breeding and breeding
periods amounted to an average of
1,881 (±221) individuals, while this
value amounted to an average of 1,673
(±477) in 2015, an average of 1,611
(±108) in 2016, and an average of 1,514
(±330) in 2017. Therefore, with regard
to the time frame of 2014 to 2017, the
population seems to have decreased
slightly, and this appears to be attributable to normal trends and natural
fluctuations in the size of the populations. For this reason, it could be said
that, during the course of the entire
study and monitoring phase, the Lesser
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Kestrel population in Altamura amounted to a numerical population average
of 1,670 individuals (±303).
(Table 2)
Total number of individuals estimated by the 3
census counts during the 2014, 2015, 2016, and
2017 monitoring seasons within the municipal
territory of Altamura.

2014

2015

2016

2017

1

1775

1732

2135

1154

2

1732

2135

1154

2091

3

2135

1154

2091

1775

ACTION D5
GPS TRACKING OF THE Lesser Kestrel DURING THE
BREEDING PERIOD AND DURING MIGRATION
Person in charge: Prof. Diego Rubolini, Department of Environmental
Sciences and Policies, University of Milan

I

ntroduction. Action D5 focused upon
the GPS tracking of the circannual
movements of the nesting Lesser
Kestrel within the project areas. The
main objectives of Action D5 were the
following: 1) to identify the migration
routes and wintering areas of the Lesser
Kestrel population of central Apulia,
which are basically unknown; 2) to
identify the fattening and moulting areas during the breeding and pre-migration periods, which are considered to be
of major importance in terms of conservation, based on the European action
plan; 3) to analyse the population’s spatial behaviour during the breeding season. In order to achieve these objectives, in 2016, the University of Milan,
in collaboration with the University of
Palermo, applied a total of 35 miniature
GPS devices (weighing approx. 4 g) to
adult Lesser Kestrel specimens, which
were powered by solar cells (model
Nanofix GEO+RF, PathTrack Ltd., UK)
(Fig. 1.1) in two different study areas:
one located within the project area (the
municipalities of Gravina in Puglia and

Altamura, 25 devices), and the other
located within the special protection
areas of ‘Monte Capodarso and Valle
dell’Imera Meridionale’ (ITA050004, 10
devices). The data collected from the
devices were downloaded remotely
via a UHF connection with a receiving
station located near the breeding sites.
In the spring of 2017, the data of the
surviving individuals were downloaded, and an additional 30 devices
were applied within the project area.
The latter were provided by PathTrack
Ltd. to replace the non-functioning
devices applied the previous year (in
most cases, unfortunately, the devices
applied in 2016 stopped collecting data
just a few months after their application due to a technical problem, which
was likely caused by an accumulated
electrostatic charge that damaged the
internal components). The main results
of the GPS tracking activities conducted
during the 2016 and 2017 breeding
and post-breeding periods, and during
the 2016-2017 migration period, are
summarised below.
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Fig. 1.1
Female (left) and male (right) Lesser Kestrel specimens fitted with GPS devices.

Identification of the migration
routes and wintering areas
During the course of the project, the
fall migration route of 3 members of
the Apulia population was able to be
determined. The individuals began their
fall migration between 16 September and 3 October, heading towards
Calabria, where they began to cross
the Mediterranean (Fig. 2.1). They then
made a non-stop journey of 1000-1500
km across the Mediterranean and the
Sahara, heading towards the wintering
areas between Niger and Northern
Nigeria (Fig. 3.5), about 3000 km from
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the breeding colonies. The tracked
individuals made a very limited number
of stops: one individual stopped for 4
days at an oasis in the Libyan desert
(Wádí al Hayáh) (Fig. 2.2). The birds flew
actively during both the day and night.
The fall migration lasted between 5 and
14 days, with an average migration rate
of 270 to 660 km/day. After reaching
the wintering areas, the individuals
made short to medium range trips
to GPS destinations largely dispersed within a 150 km radius (Fig. 2.3).
Information about the entire wintering
period was only able to be obtained
for one individual (the devices of the
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other 2 individuals stopped recording
GPS locations on 19 November and 9
December, respectively) (red path in Fig.
2.3), which moved between 4-5 activity
centres located 120-150 km away

from one another, between Niger and
Nigeria, until March 26, at which point
the device stopped collecting data and
the individual departed for the Spring
migration..
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Fig. 2.1
The fall migration paths and wintering areas of three Lesser Kestrel fitted with GPS devices in the
spring of 2016. One individual’s stopover area in the Sahara desert is indicated by a red arrow (detail
in Fig. 2.2).

Fig. 2.2
One individual’s prolonged stop (23-27
September 2016) during the migration at
an oasis in the Libyan Sahara (background:
satellite photo) (Wádí al Hayáh, Agial,
Libya). Box: a panoramic image of Wádí al
Hayáh (P. Mrazek, Panoramio, Google Earth)
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Fig. 2.3
Details of the winter movements (2016-2017) of 3 individuals (plotted with the same colour as Fig. 2.1).

Identification of the moulting
and fattening areas during the
post-breeding and pre-migration
periods
Information was able to be obtained
regarding the movements made during
the post-breeding and pre-migration
periods for 7 individuals (6 in 2016
and 1 in 2017) tagged within the
project area. With few exceptions, the
individuals largely remained within
the areas surrounding the colonies,
or rather the agricultural and semi-natural areas within 30-50 km of

the colony (Fig. 3.1). It is interesting
to note how they spent much of
the pre-migration period within the
confines of the ‘Murgia Alta’ special
protection area (IT9120007), which
includes large tracts of the Mediterranean pseudosteppe. This habitat
therefore seems play a crucial role
during the post-breeding period for
the Lesser Kestrel populations nesting
in Altamura and Gravina in Puglia,
even more so than during the breeding
period. The movements of two individuals that moved over longer distances are illustrated in Fig. 3.2. The most
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significant stopover areas, where the
animals remained for several weeks,
are shown in Fig. 3.2 (yellow circle:

agricultural area in Cerignola; red
circle: grasslands in the hilly area near
San Fele-Pescopagano, Potenza).

Fig. 3.1
GPS locations of 7 Lesser Kestrel specimens during the post-breeding and pre-migration periods (the
colours indicate the different individuals). The red stars indicate the positions of the colonies from Gravina
(left) and Altamura (right). The light blue area delineates the boundaries of the ‘Murgia Alta’ special
protection area.
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Fig. 3.1
Post-breeding and pre-migratory dispersion of two individuals (blue: 2016; orange: 2017). The prolonged
stopover areas are highlighted by coloured circles (details in the text).

Spatial behaviour during the
breeding period
With regard to spatial behaviour
during the breeding period, clear
differences emerged between individuals from Apulia and Sicily, as well
as between sexes, in terms of the sizes
of the vital areas (home ranges) and
seasonal variation. The home ranges
(minimum convex polygon, MCP 95%)
of the individuals from Apulia were
much more extensive than than those

of the individuals from Sicily (Fig. 4.1),
and they showed a gradual increase
as the reproductive cycle progressed,
as a result of a gradual depletion of
the trophic resources near the colony
(Fig. 4.1). In Apulia, there were no
significant differences between males
and females (Fig. 4.1), while in Sicily
the males had a much more extensive
home range than the females during
the initial chick rearing period (Fig.
4.1).
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Fig. 4.1
A boxplot of the size of the home range (95% MCP) of male and female Lesser Kestrel in Apulia and Sicily
in relation to the breeding phase. Note the different scale of the y-axis.
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A comparison of the home range sizes
among the individuals tagged in 2016
and 2017 in Gravina and Altamura revealed significant differences: in 2017, the
size of home range was 48% greater on
average than in 2016 (Fig 4.2). This was
likely a result of the prolonged drought
that hit the entire Italian peninsula in
2017, which considerably reduced the
availability of prey for the Lesser Kestrel,
thus forcing the individuals to travel
greater distances to obtain food than
in 2016.

F

inally, the data collected during
2016 and 2017 have highlighted
a marked spatial segregation of
the home ranges among the individuals belonging to the neighbouring
colonies of Gravina and Altamura
(Fig. 4.3). The overlap of the home
ranges among individuals from dif-

ferent colonies is quite limited, and
is significantly less than that which
is expected based on the case, as
demonstrated by randomisation tests.

T

his result is surprising, and
is scientifically relevant from
various standpoints. For example, this phenomenon leads one to
wonder about the mechanisms that
have caused this. The most plausible
explanation is that the colonies act
as an ‘information exchange centre’
among the individuals, who share information regarding the most
fruitful feeding areas by observing
the behaviour of their peers. The
spatial segregation would then be
reinforced by the fact that the areas
between the colonies (initially used
by individuals from both colonies)
are avoided due to over-exploitation.

Fig. 4.2
boxplot of the size of the home range (95% MCP) of the Lesser Kestrel specimens tagged in Gravina and
Altamura during the entire 2016 and 2017 offspring rearing periods.
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From a conservation standpoint, this
result suggests the need to maintain
the colony-specific feeding areas in
good condition, as a loss of habitat in
one colony’s foraging areas might not
be offset by the use of foraging areas
already exploited by individuals from

other colonies, due to the excessive
depletion of the trophic resources.
In this case, the increased competition for access to resources could
spark a general decline in the nesting
populations.

Fig. 4.3
Home range (95% MCP) of the individuals from Gravina (above: orange; below: blue) and Altamura
(above: green; below: red) during the chick rearing period in 2016 (above) and 2017 (below). The locations
of the breeding
indicated
with a red star.
Sintesi dei sites
risultatiare
‐ Azione
D5
_______________________________________________________________________________________________

Stagione riproduttiva
2016 (n = 18)

Stagione riproduttiva
2017 (n = 22)
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Fig. 4.4. Home range (95% MCP) degli individui di Gravina (in alto: arancione; in basso: blu) e Altamura (in
alto: verde; in basso: rosso) nel periodo di allevamento dei pulcini nel 2016 (alto) e 2017 (basso). La
posizione dei siti riproduttivi è indicata con una stella rossa.

ACTION E1
RAISING AWARENESS AMONG THE FARMERS.
Person in charge: Massimo Picerno for the entire project area.

W

ithin the scope of the LIFE +
11 NAT IT 068 Un Falco per
Amico project, Action E1 was
dedicated to raising awareness among
the economic operators present within
the project area (Municipal territories of
Altamura and Gravina in Puglia) whose
work activities have any sort of impact
on the trophic habitats of the Falco
naumanni priority species, so that they
can reconcile the execution of their
work activities with the conservation
of these habitats, thereby ensuring
the continued presence of this bird of
prey within these areas. These habitats
are constantly threatened by intensive
farming practices and human development. For this reason, Action E1 of the
aforementioned LIFE + Nature project
aims to raise awareness, among the
major players present throughout the
area (farmers, breeders, and tourism
operators), of the need to adopt forms
of conduct that will safeguard the
trophic habitat of the Lesser Kestrel,
and sustainable agricultural practices
that will ensure its continued presence within the area. Prior to initiating
Action E1, an operational action plan

was planned and prepared, complete
with a timetable for the implementation of the various phases through
which the objectives of action E1 would
be achieved. The Swot Analysis was
conducted in these project areas: we
began with the environmental/territorial classification of the project areas,
taking the necessary time to analyse
the agricultural areas, and those which
could be identified as trophic areas of
the Falco naumanni. Afterwards, the
weaknesses that had led to a general
impoverishment or reduction of trophic
availability within the project areas over
time were analysed and described in
detail. The territory’s strengths, which
have led to the Lesser Kestrel’s continued presence in the area, precisely
because they help to preserve its
trophic habitat, were also described and
analysed. The analysis concluded with
the revelation of the potential opportunities, or rather the external conditions
helpful for achieving our goal, and the
analysis of the risks or threats that
could hinder the achievement of our
goal. The Swot Analysis, which serves
as a useful strategic planning tool,
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allowed us to obtain a more in-depth
knowledge of the territory, and to conduct a detailed analysis of its various
characteristic components, in such a
way as to determine the actions to be
taken for the achievement of our final
objective, or rather the protection of
the trophic habitat of the Falco naumanni. We proceeded to identify the
categories of operators (stakeholders)
present throughout the territory whose
work activities could potentially impact
the conservation status of the trophic
habitats of the Falco naumanni. The
identification of these target groups
allowed us to identify the following
categories:
• farmers and/or breeders, or rather
the owners of farms and/or livestock
farms present throughout the project
area;
• public bodies that have any sort of
interaction with the project area;
• tour operators that operate within the
project area.
Afterwards, in order to determine the
level of knowledge that these target
groups had of issues relating to the
protection of the trophic habitat of the
Falco naumanni, different questionnaires containing about a dozen multiple-choice questions were prepared for
each target group, which were aimed at
determining their level of knowledge of
the topics in question.
Fifty questionnaires were completed,
some of which were conducted via
direct interviews, and some of which
were sent out to the local farmers
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and ranchers by email. Another fifty
questionnaires were completed by the
tour operators that operate within the
project area.
The questionnaires sent out to the
farmers and ranchers in the project
area yielded the results and information
summarised below:
All of the farmers/breeders interviewed
know about the Falco naumanni, and
have had the opportunity to observe it
under various circumstances;
When shown 4 photographs of different
birds, all of the farmers interviewed
were able to identify the Falco naumanni;
Most of the farmers interviewed have
never heard of Rete Natura 2000, and
did not know that the Falco naumanni
can have an impact on the control of
harmful insects;
Almost all of the farmers interviewed
said that, within the scope of their
farming practices, they have adopted
measures favourable to the conservation of the trophic habitat of the Falco
naumanni;
Only a few of the farmers, on the other
hand, said that they would be willing to
adopted farming practices favourable to
the conservation of the Falco naumanni
throughout our territory within the
scope of their farming activities.
In light of the findings obtained from
the questionnaires, we began organising the first workshop, which was
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accordingly advertised by affixing and
distributing posters at the offices of
the farmers’ trade associations and the
institutional bodies, and through other
various communication channels. The
seminars revealed considerable interest
on the part of the participants, to the
point that a lengthy debate on the topics discussed arose among the speakers
and the farmers/breeders present. As
the work of sending out the specially
prepared questionnaires to the various
target groups continued, we realised
that the number of public bodies working in close contract with the project
area was quite small, and this meant
that the information that could be
obtained from them did not constitute
a representative sample for the purposes of our study. For this reason, that
target group was replaced with another
group of fifty questionnaires to be sent
out to just as many farms and livestock
farms operating and located within the
project area. In fact, it was believed that
even more reliable and accurate data

regarding the actual level of knowledge
of the issues covered by the project
could be obtained by increasing the
number of respondents belonging to
this target group. With the collection
and analysis of the data obtained from
the questionnaires administered to an
initial portion of the farmers/breeders,
we were already able to test the level
of knowledge and awareness that these
local operators had of issues relating
to the protection of the habitat of the
Falco naumanni.
We then proceeded to collect and
analyse all of the remaining questionnaires that had been sent out to the
identified target groups.
With regard to the analysis of the
additional questionnaires sent out to
the farmers, these fully confirmed the
quantitative and qualitative trend of
the responses of those already collected
and analysed during the first phase of
the project.
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