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THE PURPOSE OF MONITORING
Monitoring of birds and other key species, especially umbrella and other habitat an
ecosystem-keystone species is crucial to record changes in the environment. This is
especially true and important for sites of special conservation importance, such as
protected areas. The idea of protected areas is to provide a safe haven for animals,
plants and other species (i.e. fungi), their populations, genetic variations and whole
ecosystems – to conserve all of these at vital level. It is therefore crucial to monitor
whether this mission and the function of a protected area isreached and whether the
management is successful in implementing this main role.

The National Parks of Durmitor and Sutjeska and Nature Parks of Piva and Blidinje
are extremely picturesque areas, representing typical, highly valuable ecosystems,
habitats and species of the Dinaric mountain chain. The selected eight species of birds
are among most representative members of animals of this and wider Dinaric
mountainous area, and their presence and healthy populations are among best
indicators of the viability of nature and natural processes in these areas. At the same
time none of them have been regularly monitored so far. Establishing a long-term
monitoring system will therefore set a milestone in efficient ecosystem-species based
nature conservation of these areas. It will be an efficient tool for the managers of the
four areas and the results can be used to efficiently
demonstrate the nature and hopefully the effectiveness of their management.
Threats to emblematic and all other parts of biodiversity due to unsustainable use of
natural resources and poor law enforcement is unfortunately still common and even
characteristic for many parts of the Balkan Peninsula. As a result of illegal
hunting/poaching, deliberate and unintentional poisoning, fragmentation of natural
habitats due to infrastructural development and urbanisation and many other threats a
number of species of animals have either become extinct locally or regionally or are
locally and regionally threatened.
Monitoring Protocols for the selected eight species will show how, where, when and
why the monitoring of these birds should be implemented and how it should be
interpreted. We wish to all the individuals that will implement it a lot of success and
precious moments in the woods, plains and on peaks of this magnificent part of the
continent.
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BACKGROUND
In the higherelevations of the Northern part of Montenegro and in NE part of
Herzegovina an important part of the Dinaric mountain chain’s alpine and subalpine
(boreal and sub-boreal) forests can be found, hosting some of the last remaining
populations of few species that have managed to thrive in this ecological refuge since
the end of the last major glaciation period, some 14.000 years ago. Due to habitat
fragmentation caused by infrastructure development (roads, river dams, power grids),
urbanisation, logging, forest fires, but also other threats such as poaching, poisoning,
predation, disturbance and others many of the characteristic species of these once vast
and ancient forested areas are becoming increasingly rare and threatened.
The idea of addressing main conservation needs of selected umbrella species and to
help managers and decision makers to protect them in efficient, sustainable and logterm way is the only chance of long-term survival of selected species and the
ecosystems which they represent. These emblematic species of the montane forests of
this part of South-Eastern Europe have important ecologic role in the natural
enviroment, but they also attract attention of numerous nature-oriented
visitors and have as such an important economic role in local tourism-oriented
economy.
Administration of the managers of protected areas and adjacent areas in this part of
Europe lacks capacities and as such isn’t able to cope with requirements and
expectations of long-term conservation of biodiversity, especially the most prominent
and endangered parts of it. To avoid the faith of Black Grouse, vultures, eagles, falcons,
but also the Balkan Lynx, another emblematic top predator of this area that faced local
extinction, the management of areas where these animals live would require a
substantial support. The basis of such support are science-based instructions for
conservation, long-term management and monitoring of selected species, followed by
education and training of key stakeholders of selected sites.
Providing such a technical assistance and support to the (governmental) institutions in
charge by civil society organizations (NGOs in this case) can considerably change
institutional understanding of sustainable management of natural resources – a
superior task for which these institutions are generally responsible.
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MONITORING PROTOCOLS
PREPARATION
Monitoring protocols for eight threatened bird species that are all indicators of the
three main characteristic ecosystem types of the four project areas has been designed.
By monitoring the populations of these eight species of birds area managers can assess
the state of the health of each of the three ecosystem types within the areas which they
are managing in general. The regular assessment and calculated population trends,
distribution patterns and other parameters of the selected eight species are also the
only relevant means based on which the managers can obtain the essential information
about whether their management measures (see the connection with the Component 1)
have any positive effects on nature and species conservation.
The three main ecosystem types prevailing in the four project areas (Durmitor NP, Piva
Nature Park, Blidinje Nature Park and Sutjeska NP) and the indicative bird species
proposed to be monitored in order to follow the effects of the management measures in
each of the ecosystem types are:
a)

Coniferous and mixed forests
1) Western Capercaillie Tetrao urogallus
2) Hazel Grouse Bonasa bonasia
3) Boreal Owl Aegolius funereus
4) EurasianPygmy Owl Glaucidium passerinum
5) Ural Owl Strix uralensis
6) Three-toed Woodpecker Picoides tridactylus

b) Beech forests
1)White-backed Woodpecker Dendrocopos leucotos lilfordii
2) Ural Owl Strix uralensis
c) Open grasslands and rocky habitats
1) Rock Partridge Alectoris graeca
The selected species are commonly in focus of monitoring surveys in many EU
countries as they are Annex I species and as such criteria species for many Special
Protection Areas (SPA), the part of the conservation network Natura 2000 designated
within the EU for conservation of birds and their habitats. Several standard
methodologies for monitoring of all the selected species are in place in many countries
and the most suitable methodology was chosen for the project area in combination
with tailor made designation of monitoring plots and specific guidance text.
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The procedure of sampling design and preparation of monitoring protocols for the
selected eight species can be broken into few activities, presented below:

Step 1:
Analysis of the potential suitable habitat and selection of general monitoring grids
First step of the process was analysis of suitable general habitat types where each of the species groups
can be found: three general categories ware selected–boreal forests (coniferous and mixed forests
above 1.200 m a.s.l.), beech forests, and open grasslands. Each habitat category (Corine Land Cover
baselayer was used) was overlaid by the geographically-referenced grid of squares (2x2 km squares)
and according to the percentage or absolute value of the represented potentially suitable habitat the
squares were selected as suitable (mostly with>50% of the relevant habitat cover) or non-suitable for
the species/group of species. Based on existing capacities a sub-set of squares that was or will be
surveyed during the test period was randomly selected.

Step 2
Desktop and field research
The second step of preparation of monitoring protocols is collection of all existing published and
unpublished data. First the existing data will be combined with the potentially suitable habitat for
each group of species provided as the output of the Step 1 and later the data collected on selected
squares during the test phase of the surveys will be overlaid.
Based on the selected squares of a GIS grid the monitoring transects, points or polygons will be
selected for each of the eight selected bird species (some species will share survey points and can be at
least partially surveyed at the same time – i.e. Three-toed Wodpecker, Hazel Grouse and Eurasian
Pygmy Owl; Ural and Boreal Owl etc.). All species except the Capercaillie will be surveyed using the
playback following the pre-selected point-transects. For majority of selected playback points a test
survey will be organized during 2020 and 2021 spring and autumn monitoring seasons. In Montenegro
it was proved during the EU funded Natura 2000 in Montenegro project (2016-19) that all species
except Rock Partridge and Capercaillie can be efficiently recorded both during the spring breeding
season and during the autumn season as they are resident species that defend their territories
throughout the year, but most intensively during the breeding season and after the post-breeding
dispersal period in autumn when young males try to establish new territories (Rubinić et al. 2019).
This is
most probably the case also in adjacent similar areas in Bosnia and Herzegovina that share same
biogeographical characteristics and are part of the overall project area.

Step 3
Selection of fixed survey units and preparation of Monitoring Protocols
The process of the Steps 2 and 3 can actually be implemented in parallel and through try and error
process when survey points, transects and polygons are selected first and then fixed as final after the
test phase.
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The Monitoring Protocol contain short description about distribution, population and ecology of the
selected species, the survey methodology, timings, survey forms and specific fixed survey units at each
of the project sites. The presented part of the Monitoring Protocols is being prepared at the
beginning of the implementation period, while the final survey units will be fixed in the last phase of
the project, when the test period is over.
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ROCK PARTRIDGE
Alectoris graeca
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects (paths or secondary field roads), 500 m
of air-distance apart from each other
Date 1st visit: 1.4. – 15.5., 2nd visit: 16.5. – 30.6.
Time 4 h period from sunrise on and 3h period before sunset.
Weather Dry and calm.
Method Playback on predefined points. 3/5/3 (minutes of listening/playing) without
car usage.
Sampling units M (male), P (pair), U (unknown individual)
Interpreted results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked survey
route, recording form, binocular
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GENERAL INFORMATION ON THE SPECIES
Description
The Rock Partridge (Alectoris graeca) is a rotund bird of a size of Domestic Pigeon
(Columba livia domestica) with light grey and brownish back (rock-coloured), and pale
rufous-buff belly. Generally white flanks are black and rufous-streaked. It has red legs
and bill. Face bib is completely white lined with black rim. Their rock-coloured
plumage makes them extremely well camouflaged and lets them become one with the
rocks and boulders of their habitat. Can run away before flying, but when they are
disturbed, they usually very quickly fly downhill with a whistling flight sound, visible
rufous tail and all grey back and disappear out of sight. Highly territorial. Their song is
loud, noisy irregular series of "chick chek pe-ti-chek chi-chek", with well audible notes.
It nests in a scantily lined ground scrape.

Numbers and distribution in the project area
This species is endemic to Europe, occurring only in the Alps, the Apennines, Sicily
and the Balkans. It is suspected to be declining moderately rapidly, particularly in the
Balkans (including Dinaric Mountains) which hold a substantial proportion of the
species’ population and range, due to habitat loss and over-hunting. Main cause of
habitat loss are changes associated with decreasing rural low-intensity activities such as
grazing and cereal farming. Can be abundant in appropriate habitat. Populations tend
to be fluctuating on long-term but it is important to distinguish between fluctuations
and recent declines. The global population is estimated at ca. 80.000–150.000 mature
individuals.
Population in Bosnia and Herzegovina: 2.000 – 5.000 breeding pairs.g
Population in Montenegro: 3.500 – 5.500 breeding pairs, Piva (100-300 b.p.), Durmitor
(100-150 b.p.).

Habitat and ecology in the project area
The species utilises a variety of habitats and different altitudes. It is a resident breeder
in dry, open and often hilly country and uses neighbouring wintering areas with more
bush coverage and southern expositions. Southern expositions are preferred all year
round. Can live up to 3.000 m in the Alps and down to sea level in Dalmatia. In general
Rock Partridge prefers open, mountain habitats with grassy patches, low scrub or
scattered conifers, and is more abundant in areas with traditional agro-pastoral
activities where it prefers rocky slopes and dry areas, but in some regions it can also be
found in open, more flat areas. Feeds mostly on various seeds and some insect food.
After the rain birds can be often observed feeding on some not frequently used roads
or paths to avoid wet grass and vegetation.
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METHODOLOGY
Objective
Determining the size of resident population (calling males, established
territories/breeding pairs). It is important to note that within the whole morning more
than one individual male can call from the same spot (even same particular rock!),
while the different individuals are visiting the spot only several minutes apart.
Monitoring of this species is to be carried out in open, rocky habitats with grassy
patches, low scrub or scattered trees. The field survey cannot be combined with the
monitoring of other species.

General method description
The playback method is used. The idea is that territorial males would respond to the
playback of recorded calls. In order to defend their territories, males react to "intruder"
by vocal response or even slowly walking to the calling point which makes it easier for
surveyor to locate their position and movement. For monitoring purposes, using a
standard procedure for the call playback method is crucial and with this method we
assure that the data are more comparable between different visits nevertheless that the
species can be audible also without playback.
The census is conducted walking appropriate habitat and using a playback of calling
male calls at the predetermined points with two repetitions in the breeding season.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of open
habitats were selected. From this selection 15 squares were randomly selected in each
survey area (15 in PP Blidinje and 15 in NP Sutjeska) (see Maps). For easier logistics in
can be surveyed in selection of neighbouring pairs of selected squares in PP Piva and
NP Durmitor.

Transect and survey points selection
Transects should follow paths or infrequently used field roads. The census is carried
out on foot. Survey points must lie within selected 2km squares. Minimum 5 survey
points should be placed within each 2km square. Transects should be located using all
appropriate maps. To enforce logistics and ensure the overall number of sampling plots
in one area which should be min 75 points, additional survey points can be selected in
the area of neighbouring squares if habitat is appropriate (see habitat).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 500 m of air-distance apart (from 500 to 600m) depending on
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the general relief, topography of the area, structure habitat and accessibility of the
points. If upon our first arrival to the point we realize that the point is not located
optimally, we may move it during the first census up to the max. 100 m, we draw it on
the paper map and the digital map and we mark it with the same number it was
defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be from 11 min. After arrival to the point,
the loudspeaker should be placed on an elevated surface in order for the sound to
spread better and further. If we are using one loud speaker, it should be placed
vertically, but if we are using set of two loudspeakers, they should be placed
horizontally in opposite directions. First we only listen for 3 minutes, then we play the
playback of calling male for 5 minutes with 3 minutes of only listening at the end (11
minutes in total).
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the surrounding area of the
speakers. During the playback protocol we should stand still without any unnecessary
movements and be as quiet as possible. It is important that we move our head during
listening to record bird’s position as accurate as possible. If the bird responds during
the playing of the playback, we stop with the playing but we continue with 3 minutes
of listening. If at the point the bird is calling spontaneously, we normally start the
playback protocol and stop it at the first different response, because with this
additional playback the neighbouring males (pairs) can be provoked.

Data to be recorded in survey points
We draw the location of the Rock Partridges that responded in the paper map or
the digital map and mark them with 4 letters code and number (e.g. AGRA_1)
The recording form should contain gthe following:
Point ID: Same number as on the map
Bird ID: 4 letters code and consecutive number (e.g. ALEGRA_4)
Data of all important, not just the target one, should be recorded
during the point count. We write down ONLY the data for which we are
COMPLETELY SURE that they belong to the particular species! Should you not
recognize the species, you should note it as unknown species and try to record the
voice with the smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m, >500 m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app
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but be sure that you calibrate the compass before and that you are at least 5 m from the
car and loudspeaker (it has a magnet inside!)
Type of response:
1 – birds which come close to the playback with no vocal response
2 – vocal response (reaction to our playback or after it)
3 – spontaneously calling (calling before our playback)
In the case of bird movements, several positions will be marked in the form and
map and the most significant response should be written. Write on the map if the
observed birds are sure different (simultaneously calling or observed).
Sex or pair status: M = male, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird ID: e.g. AGRA_4a and mark this position in the map. More than one
positions of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)
Date of the survey
Survey should be done between 1st April and 30st June. The two visits should be at
least one week apart. In case of inaccessibility due to the snow-cover, the first
census should be moved to the closest possible date, and the second census should
than not be later than by 30th June.
first visit: 1st April - 15th May.
second visit: 16th May – 30th June.
Allow a minimum of 7 days between the two visits!

Time of the survey
During the 4h period from sunrise on and 3h period before sunset.
Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. If weather conditions deteriorate over the night,
survey should be terminated and completed as soon as possible on another evening.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS), binocular.

Survey team
Surveyors should be trained in surveying Rock Partridges before staring a monitoring
programme. Before first use, surveyors also need to practice with specific call playback
equipment in the field, but not in the survey area. For safety reasons team should
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comprise of two surveyors. In case of training of new volunteers, the team also
shouldn’t exceed two people. The team leader (principal surveyor) must be familiar
with the methodology and monitoring protocols and be able to identify target species
by vocalization. This is not necessary for assistant and others in the survey team.

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x AGRA_1”, etc.).
Note possible threats to the site where birds are observed (building of a road or
other infrastructure, hunting or other disturbing activities etc.) in notes or general
remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.

Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In the case of Rock Partridge, the number of breeding pairs can be estimated from
monitoring data where effective distance of playback should be estimated (differs with
RMS power speaker). The normal distance for this calculation are around 250m.
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For monitoring purposes, we operate with density index which is the number of
responding (or calling) males per area of monitoring. Density index is a good correlate
to absolute density. For calculation of area we are using 250m radius around each
surveyed plot. As a responding male we count all individual observations on the same
plots (unknown individual, male) or all pairs. Additional unknown individuals can
increase the number of responded males only if their number is higher than the
number of males. (e.g. 1 male and 2 unknown individuals on the same plot means 2
responded males). Minimum number of responding males per transect is a number of
all registered units per separate transect with more observations. For calculation of
minimum number per whole area we sum transect minimum numbers.
Maximum number of responding males is maximum number per point regardless of
that being first or second visit. For maximum number of pairs we sum maximum
numbers of registered males.
500 m distance is also used for calculating density of territories (survey area of each
point is 0.78 km2)
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HAZEL GROUSE
Bonasa bonasia
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects (paths or walking on forest roads),
min. 300m
of air-distance apart from each other
Date 1st visit: 1.9. – 15.10., 2nd visit: 15.10. – 15.11. (up to 30.11. in exceptional cases)
Time From sunrise till 11h (summertime) and from 16h till sunset.
Weather Dry and calm.
Method Playback on predefined points. 3/5/5 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual)
Interpreted results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked
survey route, recording form, binocular, dull or camouflage silent clothes
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GENERAL INFORMATION ON SPECIES
Description
Hazel grouse is the smallest grouse species in the size of a Jackdaw (Coloeus monedula).
Generally dark brown to rufous plumage pattern with greyish upperparts. Wings are
brown with whitish underparts. Take off when flushed is impulsive with typical wing
sound. Tail appears rounded during the flight, generally grey coloured with well visible
black bar at the end. This is the most important identification mark to exclude other
possible mid-sized brown species like Woodcock Scolopax rusticola which can be
numerous in forests during the autumn monitoring period of Hazel Grouse. Small
crest on head which is erected only if the bird is upset is seen in good observation
conditions. Call of male is composed of characteristic rhythmic tones with high notes
(as high as in Goldcrest Regullus regullus), normally repeated every 30 seconds.
Females calls are harsher. Typical is also alarm call, a fast repetition of short notes.

Numbers and distribution in the project area
The Hazel Grouse is a Palearctic species with mainly boreal distribution. It inhabits
lowlands in the northern parts of its European range and mountain areas in Central
and Eastern Europe where the species remain as a postglacial relict (Alps, Carpathians,
Dinaric Mountains). In the project area it prefers highernaltitudes, generally from
1.000 m a.s.l. up to the tree line. Densities vary, depending on the quality of habitat,
and normally range from 1 – 5 p./km2 in in appropriate habitat can reach up to 15
p./km2.
Population in Bosnia and Herzegovina: 2.000 – 5.000 breeding pairs.
Population in Montenegro: 3.000 – 6.000 breeding pairs, Piva (present), Durmitor
(min 290 – 580 b.p.).

Habitat and ecology in the project area
Hazel Grouse inhabits early secondary successional stages as well as old growth forest.
Important habitat denominator is dense cover from the ground up to two meters in
height (ground and bush layer). The structure of multi-layered forest stands is perhaps
the most important factor of all habitat requirements for Hazel Grouse. It prefers
mixed and coniferous forests and seems to avoid pure deciduous forests. Highest
population densities are present where old patches of successional stages have
developed, and in boundary zones between various forest types.
The nest is a shallow scrape lined with plant material and well concealed by
undergrowth or under roots of fallen trees. In central Europe egg-laying occurs in
April and May. The species is highly sedentary and territorial all year round.
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METHODOLOGY
Objective
Determining the size of resident breeding population (calling males, established
territories/breeding pairs).
The monitoring of Hazel Grouse is different in regard to other monitored bird species
especially because the main monitoring season is in the autumn, when Hazel Grouse
are strongly territorial. During this time broods dissolute and young males start to
establish territories which cause a strong territorial reaction among adult territorial
males. The species is strongly sedentary (probably the most sedentary bird in the
forest) and autumn numbers of territories can thus be directly converted to spring
abundance estimates.
Another reason why this method of monitoring is so special is the importance of
implementing a methodology in complete silence. Males know their small territories
well and will not react if they notice the presence of humans. This is completely
opposite to the monitoring of woodpeckers or owls where visual or voice camouflage of
surveyor is not important. In the case of Hazel Grouse this can bias the results and
show the importance that monitoring is done by skilled and experienced surveyors.
Monitoring of this species is to be carried out in coniferous and mixed forests within
and near the protected areas of Durmitor, Piva, Sutjeska and Blidinje. The field survey
can be combined with the monitoring of Three-toed Woodpecker Picoides trydactilus
and Pygmy Owl Glaucidium passerinum– the autumn variation of monitoring.

General method description
The playback method is used. The idea is similar to all payback methods: that
territorial males would respond to the playback of recorded calls. In order to defend
their territories, males will react to "intruder" by several types response which can be
vocal response or direct search for the intruder in the place of playback. Arrivals of
territory defender is not always loud and visible. Sometime it can appear in complete
silence and can leave the place without our registration if. This happens especially it
bird notices us before we register it. That is why our camouflage is important because
it raises the possibilities of bird’s detection with making the distance at which bird
could notice us shorter. Important instruction here is that we place us on a playback
point to a hidden place where possible distance to notice us is very small (we can use
coverage of some dense vegetation).
The census is conducted using a playback of singing male calls at the predetermined
points with two repetitions in the autumn season. This method works basically equally
well during the breeding season (April, May), but because of the convenient option of
successful performance of species census in autumn and the fact that in spring time is
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an issue due to high number of other monitoring schemes, we recommend only the
autumn time.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) and satellite maps where all available squares with more than 50%
coverage of mixed or coniferous forest were selected. From this selection 15 squares
were randomly selected in each survey area (15 in PP Blidinje and 15 in NP Sutjeska)
(see Maps). Similar selection was made for PP Piva and NP Durmitor where Hazel
Grouse can be surveyed in all or in a part of selected squares with more than 50% of
coverage coniferous and mixed forests. The monitoring squares and transects can be
combined with the monitoring of Three-toed Woodpecker Picoides trydactilus.

Transect and survey points selection
Transects should be primarily along paths which are not frequently used or on
secondary forest roads with little traffic (but always walking between monitoring
points). Survey points must lie within selected 2km squares. Minimum 4 survey points
should be within each 2km square. Transects should be located using all appropriate
maps. The placement of transects strongly depends on the distribution of forest roads
and in case there is more than one road in the 2km square, we choose the one which
goes nearest to the square centre. To enforce logistics and ensure the overall number of
sampling plots in one area which should be min 90 points, additional survey points can
be selected in the area of neighbouring squares if habitat is appropriate (coniferous or
mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected on min 300 m of air-distance apart (from 300 to 400 m)
depending on the general relief, topography of the area, presence of noise and structure
of the forest and accessibility of the points. If upon our first arrival to the point we
realize that the point is not located optimally, we may move it during the first census
up to the max. 100 m, considering the minimum distances to all neighbouring points
(>300m), we draw it on the paper map and the digital map and we mark it with the
same number it was defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be 13 min and normal transect contains
12-15 points. An observer walks as quietly as possible reaching census points in silence.
After silent arrival to the point, the loudspeaker should be placed on elevated surface
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in order for the sound to spread better and further. If we are using one loud speaker, it
should be placed vertically, but if we are using set of two loudspeakers, they should be
placed horizontally in opposite directions. At first we only listen for 3 minutes, then
we play the playback of calling males male for 5 minutes (10 calls with 30 sec intervals
between calls) and 5 minutes of only listening at the end (13 minutes in total). A record
should be 13 minutes long with already incorporated silence at the beginning and at the
end with the silent beep at the end which will make time recording easier. Audacity or
some similar audio program should be used to edit playback recordings.
During playing of the playback, we are placed few meters away from the speaker (ca. 210 m) in a place where we are not well visible. During the playback we should sit or
stand still in a hidden site, without any unnecessary movements and keep quiet (very
important!). If the bird responds during the playing of the playback, we stop with the
playing, but we continue with 5 minutes of listening. If the bird is calling
spontaneously at the survey point, we normally start the playback protocol and stop it
at the first different response, because this way additional neighbouring males (pairs)
can be provoked.

Data to be recorded in survey points
We draw the location of the Hazel Grouses that responded in the paper map or the
digital map and mark them with 4 letters code and number (e.g. BBON_1)
The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 4 letters code and consecutive number (e.g. BBON_4)
Data of all important forest species, not just the target one, should be recorded
during the point count. We write down ONLY the data for which we are
COMPLETELY SURE that they belong to the particular species! Should you not
recognize the species, you should note it as unknown species and try to record the
voice with the smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, over 100
m (voice is not audible at long distances, hardly more than 200m)
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!)
Type of response:
1 – birds which come close to the playback with no vocal response
2 – vocal response (reaction to our playback or after it)
3 – spontaneously calling (calling before our playback)
In the case of bird movements, several positions will be marked in the form and
map and the most significant response should be written.
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Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird ID: e.g. BBON_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)

Date of the survey
Survey should be done between 1st September and 15th November. The first visit
should be before 15th October and the start of autumn leaf falling. The second visit
should start after 15th October and until the time when autumn leaf fall in the
monitored forests is complete. The two visits should be at least one week apart. In case
of bad weather or late time of leaf fall, second visit should be moved but should not
exceed 30th November (exception).
first visit: 1st September - 15th October and before start of leaf fall.
second visit: 15th October and until complete leaf fall – 15th November.
Allow a minimum of 7 days between the two visits!

Time of the survey
During the morning, starting from sunrise. The survey normally finishes after 4 hours
but must be finished before 11h (summer time). The monitoring can continue after
16pm.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) and cold weather should be a standard. Maximum wind is when only tree leaves
in the canopies are moving and not the branches! Hazel Grouse’s song is silent and
wind lower its audibility. If weather conditions deteriorate over the morning census,
survey should be terminated and completed as soon as possible on another evening.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS), binocular,
appropriate clothes (dull or camouflage colour)

Survey team
Surveyors should be trained in surveying Hazel grouse before staring a monitoring
programme. They must be familiar with typical Hazel Grouse’s voices especially
territorial call and alarm call. Before first use, surveyors also need to practice with
specific call playback equipment in the field, but not in the survey area. Surveyor must
work alone because of disturbance! Just in case of training of new volunteers, only one
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trainee can join the surveyor, but this should be an exception. For safety reasons the
work should be organized in the way that 2 teams work simultaneous in neighbouring
transects and inform each other about the progress. This also minimizes travel costs.

Time of the survey
During the morning, starting from sunrise. The survey normally finishes after 4 hours
but must be finished before 11h (summer time). The monitoring can continue after
16pm.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) and cold weather should be a standard. Maximum wind is when only tree leaves
in the canopies are moving and not the branches! Hazel Grouse’s song is silent and
wind lower its audibility. If weather conditions deteriorate over the morning census,
survey should be terminated and completed as soon as possible on another evening.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS), binocular,
appropriate clothes (dull or camouflage colour)

Survey team
Surveyors should be trained in surveying Hazel grouse before staring a monitoring
programme. They must be familiar with typical Hazel Grouse’s voices especially
territorial call and alarm call. Before first use, surveyors also need to practice with
specific call playback equipment in the field, but not in the survey area. Surveyor must
work alone because of disturbance! Just in case of training of new volunteers, only one
trainee can join the surveyor, but this should be an exception. For safety reasons the
work should be organized in the way that 2 teams work simultaneous in neighbouring
transects and inform each other about the progress. This also minimizes travel costs.

Additional instructions
Choose the best day for the survey based on long term weather forecast (cold, dry
and calm days) and preferred dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
Record a GPS track and store it with the name of transect and date (important)
Record all observations as specified in the data form.
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Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x BBON_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.
Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In the case of Hazel Grouse, the number of breeding pairs can be estimated from
monitoring data where effective distance of playback should be estimated (differs with
RMS power speaker). The normal distance for this calculation is between 100 and
150m. For monitoring purposes, we operate with density index which is the number of
responding (or calling) males per area of monitoring. Density index is a good correlate
to absolute density. For calculation of area we are using 150m radius around each
surveyed plot. As a responding male we count all individual observations on the same
plots (unknown individual, male, female) or all pairs. Females and additional unknown
individuals can increase the number of responded males only if their number is higher
than the number of males. (e.g. 1 male and 2 unknown individuals on the same plot
means 2 responded males)
Minimum number of responding males per transect is a number of all monitoring
units per separate transect visit with more observations. For calculation of minimum
number per whole area we sum transect minimum numbers.
Maximum number of responding males is maximum number per point regardless of it
being first or second visit. For maximum pairs we sum maximum numbers of birds
recorded at points.
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CAPERCAILLE

Tetrao urogallus
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SUMMARY OF THE FIELD METHOD
Place Predefined leks or in the absence of this information, ridges or hills with mature
coniferous stands and blueberries undergrowth.
Date 1st visit: 10.4. – 30.4., 2nd visit: 1.5. – 15.5. (up to 25.5. in exceptional cases)
Time Morning twilight time. From 0,5h before dawn on.
Weather Dry and calm.
Method Area count on leks, precise mapping of observations, recording of tracks
Sampling units CM – calling male, M – male, F – female, T – (snow) track, dropping,
DD – droppings group, O – other signs, S – stance, ES – empty stance, 1 – starting, 2 –
visible section, 3 – finishing
Interpreted results MIN, MAX calling males, ACTIVE/NON-ACTIVE leks
Equipment detailed maps, recording form, GPS device (or app), headlamp, binocular,
dull or camouflage and silent clothes
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GENERAL INFORMATION OF THE SPECIES
Description
The Capercaillie is the largest grouse species with strong size and color sexual
dimorphism. Males are much bigger, weighing 4 - 5 kilograms on average with the size
of domestic turkey (L = 0,75 – 1m, WS = 1,2m). The body feathers are dark grey to dark
brown in color, breast feathers are dark green metallic shining. Tail is black and
rounded and during courting typically raised and fanned. The females are much
smaller, weighing about half of the male (L = 55-60 cm, WS= 70cm, W= 2kg). Feathers
on upper parts are brown with dark and light barring, on the underside they are more
light and buffish-grown to orange colors.
They are not elegant fliers due to their body weight and short, rounded wings. While
taking off they produce a typical thundering noise. Because of their body size and wing
span they avoid young and dense forests when flying.
During courting season, the males gather on display sites, the so called leks, which are
traditional sites, used over many years. At the very beginning of dawn males start with
display from the tree and later continue courting on the ground with typical display
posture. The sound consists of series of double-clicks like a dropping ping-pong ball,
which gradually accelerate and are followed by scraping sounds. The sound is silent,
hardly audible more than 100 m.
They produce typical droppings, which are about 1 centimeter in diameter and 5 – 6
centimeters in length (female droppings are smaller). Most of the year the droppings
are of solid consistency and typically curved.

Capercaille droppings in
spring time.
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Numbers and distribution in the project area
The geographical range of the Capercaillie covers an area of boreal forests of northern
Eurasia, from Scandinavia to eastern Siberia. A highly fragmented south-western part
of the European range includes mountain ranges (Alps, Pyrenees, Carpathians,
Dinarides). Lowland populations occur only in northern and eastern Europe. In
Europe, the largest populations are reported in Scandinavia, where there is a total of
over 700 thousand birds. Despite abundance, even in these countries there has been a
steady downward trend in numbers in recent years which cause a progressive
discontinuity of their range and extinction of local isolated populations.
In the project area the Capercaillie inhabits coniferous forests on higher altitudes,
normally above 1.000 m a.s.l. but core areas are between 1.300 m a.s.l. and the tree line.
Population in Bosnia and Herzegovina: 600 – 1.000 calling males
Population in Montenegro: 810 – 1.065 c. males, Durmitor (400 – 500 c. males), Piva
(30 – 60 c. males)

Habitat and ecology in the project area
The occurrence of the Capercaillie is determined by specific structure of a given
expanse of tree stand as well as the forest environment on a larger scale, showing its
diversity. The Capercaillie prefers old stands of loose density, with the dominance of
spruce or pine, clumps of natural regeneration, low understory coverage, and large
share of blueberries in the undergrowth.
In mountain conditions such as Dinarides the Capercaillie inhabits almost exclusively
old, over 100-year-old high-elevation coniferous (spruce or pine) forests with loose and
discontinuous density. They choose flat parts of slopes or parts of ridges with thinned
tree cover for their courtship display zones. The areas with high humidity like bogs or
mires may add diversity.
Environmental parameters relevant for the Capercaillie in a small spatial scale include:
participation of pine, spruce or fir in the stand (the higher the better); optimal density
of crowns/canopy (discontinuous, lose or moderate); development phase (ideally > 100
years); stand structure (optimally one-layer); share of undergrowth (optimally up to
40%), share of blueberries in the undergrowth (ideally > 40%), the height of
undergrowth vegetation (ideally 30-50 cm); percentage share of the youngest age classes
(crops) (optimally up to 25%). Also important is the slope angle and the relative height
above sea level.
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Large areas of felled woods and young forests are not suitable for the Capercaillie;
neither are the areas with intensive logging operations.
The species is characterized by strict polygyny – the reproductive system, in which the
role of males is limited to fertilizing females, which deal with raising their offspring on
their own. Nests are well hidden with the ground vegetation or other ground
structures.

METHODOLOGY
Objective
Determining the size of reproductive population (calling males, active leks). The
monitoring is focused on lek activity and on calling males (cocks) on the active leks
which are the only objective way to estimate the size of breeding population. Females
data can be used only for lek activity (presence/absence) and not for the estimation of
the size of population because the variation of female presence on the lek is too big
between different visit days. The size of breeding population is normally higher than
size of calling males. Ratio between males and females in population is normally 1:1,5,
but for monitoring purpose it is enough if we operate just with number of active leks
and number of calling males.
Monitoring of this species is to be carried out in old, mature coniferous and mixed
forests, especially those with present blueberry in the undergrowth, within and near
the protected areas of Durmitor, Piva, Sutjeska and Blidinje. The field survey can be
combined with the monitoring of Three-toed Woodpecker after the lek counts. Also
some random data about Pygmy Owl can be collected during the Capercaillie surveys,
but because of the fact that activities of both species are concentrated around the dawn
the transects for Pygmy Owl and lek counts of Capercaillie cannot be combined.

General method description
Area count method is used for direct count of the leks. All known leks should be
visited twice
(two repetitions) during one lekking season. Because the species is very shy and active
already in twilight the counters should arrive to the leks still in the dark, before the
dawn. Everything should be done in silence and dark, silent clothes should be used.

Sampling design
Survey plots are all known leks in the project area. In the areas with high number of
known leks (e.g. Durmitor) a random selection of leks can help to improve research
objectivity, but random selection should take into account main forest types (forests
with Spruce Picea abies, Scots Pine Pinus sylvestris…) and use them as strata according
to their area proportion in sampling.
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In the absence of data, a preliminary research of old data about lek locations should be
made. Here very important source of information are the hunters, since this was a
hunting species in the project areas in the past. Leks are traditional sites and also old
information about their presence is important.
In complete absence of the data survey should focus on the signs of species’ presence.
Capercaillie walks a lot through appropriate feeding habitat (available blueberries and
young coniferous and deciduous bushes and trees in a ground layer) in the forests –
therefore the snow tracks are an important sign of its presence in surveyed area.
Because the species feeds on low energy food it produces a lot of droppings which is
also a good sign of its presence. The most appropriate time to search for tracks and
droppings is during late winter and early spring prior to peak lekking activity which is
in mid-April and early May. Avoid surveying for Capercaillie’s signs on fresh -one or
two-days old snow and on snow which may obscure the signs. Old snow coverage on
the other hand, can be very helpful and can provide clear signs of displaying birds.
Capercaillies prefer to have leks in old coniferous or mixed foresters with blueberry
undergrowth, mainly on ridges and hills, much more rarely on steep slopes. When
entering a potential lekking area, walk slowly and search systematically for the
presence of signs. Pay special attention to small hills within old stands of forests, clear
grounds and good view – this is where displaying sites are normally situated, which can
be always proved by the presence of droppings or/and tracks. An estimate of the
number of droppings should be recorded.
The aim should be to scan all potential habitat in approximately 200m wide belts using
GPS track to control it. It should be possible to cover 4 to 5 km2 per day.
After the presence is confirmed, the survey should focus to lek area counts in the areas
where most signs of Capercaillie’s presence was recorded.
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Field protocol at leks
We choose the census starting point in advance at lek border - according to our
knowledge and the maps. We arrive at this point at night (at least half an hour before
the first birds starts to sing in the morning) and wait in complete silence (important,
because this bird is extremely shy). It is best to sit on the ridge or hill to maximize
detection of the song. At this starting point, wait for the first calling male or the first
song of other bird species. Capercaillies is ALWAYS the first bird species that starts
with calling, before all other daylight bird species. Its voice is silent, even if conditions
are perfect it is audible at less than 300 m, but in normal conditions hardly more than
100m! Before we hear the calls we cannot be sure that they didn’t start yet or that we
are too far from them to hear their calls. Therefore one extremely useful/indicative
signal is the presence of first morning calls of other bird species guaranteeing that
Capercaillies are already calling. From here on we have 2 different scenarios:
1) First scenario: If a male is heard already from our starting point, we listen it
peacefully for another 5 minutes. In this time eventual adjoining cocks will also start
singing. In the meantime, we try to locate the cock as good as we can, but so far
nothing should be drawn in the map or in recording form. It is still dark, but head
lump should be switched off during this crucial time. It can be used just for our safe
arrival, but highly dimmed. After that we start to move quietly and slowly (without
lights) within the lek in order to better locate males and find other potential ones. We
make a circle surrounding the singing cocks from the border of their audibility and
check the area behind them, continuing with the inventory. The lek is systematically
searched in 200m belts, which is optimal according to male’s audibility. It is important
to record our walking track in order to check our coverage and sampling effort which
should be comparable between years.
2) Second scenario: If a male is not heard and other birds are already singing,
we immediately start to search the lek for calling males. Notice that twilight morning
hours are the best to find the calling males because these minutes are much more quiet
than the time later in the morning when many other bird species start to sing,
producing loud noise in the forest. Firstly we go to the center of an expected lek and
again cover the area in 200 m loops.
Search for signs of the Capercaillie presence. We perform this at the same time as we
perform the census. In the twilight period, we focus primarily on listening, but later
when the visibility in the forest improves, we also search for signs (traces, droppings,
feathers). In particular, we should carefully search the areas with higher exposed terrain
(little hills within lek) where males like to sing or the areas under big individual trees
or tree groups. Droppings are sometimes also found on anthills or on stumps. During
the spring season, the droppings are often white at the tip.
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The monitoring parameters are marked on the map. We marked our starting point
where we started the census and our entire census route (where we went). We also
mark all the signs of bird presence, singing cocks, females, the tracks, the droppings.
The map is an integral part of the form, so we attach it to it. Our survey route should
be recorded with GPS so the we can estimate the survey effort.

Data to be recorded on survey points
We draw the location of the birds and their signs of presence in the paper map or the
digital map and mark them with 4 letters code and number (e.g. TURO_1)
The recording form should contain the following:
Bird or sign ID: 4 letters code and consecutive number (e.g. TURO_5)
Data of all important species, not just the target one, should be recorded during the
count. We write down ONLY the data for which we are COMPLETELY SURE that
they belong to the particular species! When you not recognize the species, you should
note it as unknown species and try to record the voice with the smartphone.
Type of observation: Please use specific codes for observations:
CM – calling male
M – male
F – female
T – track
D – dropping
DD – group of droppings
O – other signs
S – stance (displaying area)
ES – empty stance – really appropriate place for stance without any signs
of presence
1 – starting point (where we wait to start counting)
2 – visible signs point (from where detection of visible signs was
possible)
3 – finishing point (end of census)
Notes: Not obligatory. You can add any interesting behavior or other observations
(other species, threats, observations of human or animal behavior etc.)
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Date of the survey
Surveys of the total number of lekking Capercaillie should be carried out during the
peak period of lekking activity when hens are present on leks as well. Peak activity
takes place from mid-April to early May but varies according to spring temperatures.
Activity may commence early during warm weather.
In normal conditions should be done between 10th April and 15th May.
first visit: 10th April - 30th April.
second visit: 1st May - 15th May.
The two visits should be at least one week apart. In case of inaccessibility due to the
snow-cover, the first visit can be moved to the early May, and the second census should
than not be later than by 25th May (exception). If the weather conditions are not
appropriate (see below), repeat the visit. Plan 3 days per lek which should allow some
leeway for bad weather.

Time of the survey
The survey should start at least half an hour before first signs of dawn in the morning
and first bird calls. Approximate arrival times are: 1.4. at 5.00h; 15.4. at 4.30h; 1.5. at
4.00h; 15.5. at 3.45h. We are looking for calling males especially first 2 hours of the
survey, but later we should focus mostly on signs of presence. Survey normally finishes
after 4 to 5 hours.

Weather conditions
Capercaillie song has a limited range of up to 200-300m, so you should avoid windy
mornings. Maximum wind is reached when it effects the listening. If weather
conditions are deteriorating in the morning, survey should focus on signs of presence,
but must be repeated as soon as possible.

Equipment
This manual + aerial-photo and detailed topo maps (hard copy or digital) with the
marked leks, data sheet (hard copy or digital), pencil, GPS device, headlamp, binocular,
appropriate clothes. Wear clothing that is not colorful (i.e. it should be dull or
camouflage and warm) and does not create additional noise. Turn off all sources of
noise; keep quiet throughout the visit. Do not use light sources after the starting point
of a survey and if possible walk the last 200 m to it without a (head)lamp.
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Survey team
Surveyors should be trained in surveying Capercaillie before staring a monitoring
programme. For safety reasons team should comprise 2 surveyors, but they should work
alone on the lek count (covering separate parts of the leks). In case of training of new
volunteers, just one trainee can join the surveyor, who must be familiar with the
methodology and monitoring protocols and be able to identify target species by
vocalization.

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred dates (see above).
Before you start the survey, check all equipment and prepare it already in the
evening (during the night hours it is easy to forget something)
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
Record a GPS track and store it with the name of transect and date (note that
tracks which are not stored correctly are easily lost)
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x TURO1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.
Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes.
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This familiarity is also helpful in defining the limits, to which monitoring data should
be applied and therefore interpretation of data is always part of monitoring
programme.
In the case of Capercaillie, the exact number of breeding pairs per area is impossible to
access just with monitoring data (see method objectives), so we are working only with
leks activity data and numbers of calling males.
We distinguish three types of leks according to their activity:
- Leks with no activity (0): This are locations where leks were located in the past but
we didn’t found any signs of bird presence.
- Leks with only present birds (1): Leks where we found just signs of presence or we
observed birds but we didn’t find any proves or signs of courtship display.
- Active leks (2): Leks where we observed calling male or found proofs of courtship
display
Active lek should be located more than 1km apart from each other in order to count
them as separate leks.
Number of calling males in the lek is the number of actually observed (seen or heard)
calling males in the lek. This is the minimum number of calling males. It may be
possible to estimate the maximum number of calling cocks at a lek also by counting
stances beside directly observed males which help us to set the maximum, but it should
not increase the MAX estimate in relation to MIN for more than 1 if the MIN range is
1-5; more than 2 if the MIN range is 5-10, and more than five if the MIN range is above
10.
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PYGMY OWL
Glaucidium passerinum
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transectsn(forest roads or paths), min. 1km of
air-distance apart from each other
Date 1st visit: 1.3. – 15.4., 2nd visit: 16.4. – 30.5., autumn census possible as an exception:
1st visit September, 2nd visit October
Time 4h period after sunrise and 3h period before sunset.
Weather: Dry and calm.
Method Playback on predefined points. 3/5/1/3/3 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual)
Interpreted results: MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked survey
route, recording form, binocular
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GENERAL INFORMATION ON THE SPECIES
Description
Pygmy Owl is with the size of Starling (Sturnus vulgaris) the smallest Palearctic owl,
but despite its small size it is robust. Prevailing brown colours of feathers with small
white dots which are more common on its back and around eyes. The tail is slightly
darker than the body with narrow, whitish bars. For an owl it has a small head, with
typical whitish eyebrows and not big, yellow eyes. It lacks the ear tufts that many other
owls have. On the back of the neck has pale nape pattern that creates “false face” which
prevents attack of small birds from the back. The belly is mostly white with brown
barred flanks and speckles. Pygmy Owl is between 15 and 19 centimetres in size,
weighting 50-77 grams, males are slightly smaller.
The call of a male Pygmy Owl is high-pitched. It is a mellow, piping whistle repeated
6-7 times per 10 seconds, recalling Bullfinch (Pyrrhula pyrrhula) and higher than Scops
owl call (Otus scops). Females produce very thin, drawn-out “tseeeh” call. Typical is
also an autumn call: series of 5-10 sharp, loud, squeezed whistles, rising in pitch, typical
for both sexes.

Numbers and distribution in the project area
Pygmy Owl is a circum-polar boreal species and occupies the entire belt of coniferous
taiga forests. In central Europe the species has isolated, post-glacial relict populations
that inhabit higher, montane zones in higher altitudes. It inhabits forests above the
highest nesting territories of Tawny Owl (Strix aluco) - normally above 1000 m a.s.l. up
to the treeline. In rare cases it can breed lower, up to 600 m a.s.l. in appropriate
coniferous forests. Densities in Central Europe range normally from 0,7 – 4,2 p./10 km2
in spruce forests and can locally reach higher values of up to 3 – 4 p./1,5 km2. Central
European populations are highly residential, but the birds can move to lower
elevations in bad winter weather.
Population in Bosnia and Herzegovina: 1.000 – 1.500 breeding pairs.
Population in Montenegro: 500 – 1.000 breeding pairs, Piva (present), Durmitor (57 –
114 b.p.).

Habitat and ecology in the project area
The Pygmy owl is typical for variety of coniferous forests habitats. Ideal stands are
richly structured, lighter and open forests dominated by spruce (Picea abies),đ but can
inhabit also forests with Silver Fir or pines. For hunting it prefers rather open, nonwooded terrain at forest edges or clearing, pastures or young semi open forests. In
general, it prefers older coniferous forests diverse in structure and age. Breeds in tree
holes, preferably in old nests of larger woodpeckers like Great Spotted Woodpecker
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(Dendrocopos major), Three-toed Woodpecker (Picoides tridactylus), but also Greyheaded (Picus canus) or Black Woodpecker (Dryocopus martius).

METHODOLOGY
Objective
Determining the size of resident population (calling males, established
territories/breeding pairs). It is the only owl monitoring method which can be
conducted at daylight. This species is also active during twilight time, but because of
time shortage of this period and to avoid bias between twilight and daylight results the
monitoring should be restricted only to daylight.
Monitoring of this species is to be carried out in coniferous and mixed forests within
and near the protected areas of Durmitor, Piva, Sutjeska and Blidinje. The field survey
can be combined with the monitoring of Capercaillie (Tetrao urogallus), after the lek
counts and with the monitoring of Three-toed woodpecker (Picoides tridactylus) in
spring time and with Hazel grouse (Bonasa bonasia) in autumn.

General method description
The playback method is used. The idea is that territorial owls would respond to the
playback of recorded calls. In order to defend their territories, owls react to "intruder"
by vocal response or even flying to the calling point which makes it easier for surveyor
to locate their position and movement. For monitoring purposes, using a standard
procedure for the call playback method is crucial.
The census is conducted using a playback of calling male calls at the predetermined
points with two repetitions in the breeding season.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of coniferous
or mixed forest were selected. From this selection 15 squares were randomly selected in
each survey area (15 in PP Blidinje and 15 in NP Sutjeska) (see Maps). The monitoring
squares and transects can be combined with the monitoring of Hazel Grouse Bonasa
bonasia in the autumn period and with Three-toed woodpecker (Picoides tridactylus)
in spring time.

Transect and survey points selection
Transects should be along roads, preferably secondary forest roads with little traffic or
paths. Survey points must lie within selected 2km squares. Minimum 3 survey points
should be within each 2km square. Transects should be located using all appropriate
maps. The placement of transects strongly depends on the distribution of forest roads
and in case there is more than one road in the 2km square, we choose the one which
goes nearest to the square centre. To enforce logistics and ensure the overall
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number of sampling plots in one area which should be min 75 points, additional survey
points can be selected in the area of neighbouring squares if habitat is appropriate
(deciduous or mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 1.000 m of air-distance apart (from 800 to 1.200 m) depending
on the general relief, topography of the area, presence of noise and structure of the
forest and accessibility of the points. If upon our first arrival to the point we realize
that the point is not located optimally, we may move it during the first census up to
the max. 100 m, we draw it on the paper map and the digital map and we mark it with
the same number it was defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be from 15 to 20 min. After arrival to the
point, the loudspeaker should be placed on the roof of the car or similar elevated
surface in order for the sound to spread better and further. If we are using one loud
speaker, it should be placed vertically, but if we are using set of two loudspeakers, they
should be placed horizontally in opposite directions. At first we only listen for 3
minutes, then we play the playback of hooting male for 5 minutes with 1-minute pause
and again 3 minutes of hooting with 3 minutes of only listening at the end (15 minutes
total). A record should be 9 minutes long with already incorporated 1-minute silence.
A sequence of the 3 min silence at the beginning and at the end can be also included
into the playback recording with the silent beep at the end which will make time
recording easier. Audacity or some similar audio program should be used to edit
playback recordings.
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the foliage of the surrounding
trees. During the playback protocol we should stand still without any unnecessary
movements and quiet. During registration of Pygmy Owl, it is important that we move
our head during listening to record owl’s position as accurate as possible. If the bird
responds during the playing of the playback, we stop with the playing but we continue
with 3 minutes of listening. If at the point the bird is calling spontaneously, we
normally start the playback protocol and stop it at the first different response, because
with this additional neighbouring males (pairs) can be provoked.

Data to be recorded in survey points
We draw the location of the Pygmy Owls that responded in the paper map or the

47

digital map and mark them with 4 letters code and number (e.g. GPAS_1)
The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 4 letters code and consecutive number (e.g. GPAS_4)
Data of all owl species, not just the target one, should be recorded during the
point count. We write down ONLY the data for which we are COMPLETELY
SURE that they belong to the particular species! Should you not recognize the
species, you should note it as unknown species and try to record the voice with the
smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m, >
500m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!)
Type of response:
1 – birds which come close to the playback with no vocal response
2 – vocal response (reaction to our playback or after it)
3 – spontaneously calling (calling before our playback)
In the case of bird movements, several positions will be marked in the form and
map and the most significant response should be written.
Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird ID: e.g. GPAS_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)

Date of the survey
Survey should be done between 1st March and 30th May. The two visits should be at
least one week apart. In case of inaccessibility due to the snow-cover, the first census
should be moved to the closest possible date, but the second census should not be later
than end of May. If it is impossible to conduct the monitoring within this time
window, autumn period can be used as an exception.
first visit: 1st March - 30th May.
second visit: 15th April - 1st June.
Census during autumn is an option, but should be conducted as an alternative only in
case, when the spring census cannot be made due to inaccessibility (snow cover) or as
an addition to the breeding birds survey.
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an addition to the breeding birds survey.
In that case (exception) the census should be done:
first autumn visit: 1st September – 30st September.
second autumn census: 1st October – 31th October or until the first snow
(whichever? is first)
Allow a minimum of 7 days between the two visits!

Time of the survey
In the morning and late afternoon. From sunrise on for 4 hours and in last three hours
before sunset.
Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
canopies are moving and not the branches! If weather conditions deteriorate over the
day, survey should be terminated and completed as soon as possible on another
morning.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS), binocular

Survey team
Surveyors should be trained in surveying owls before staring a monitoring programme.
Before first use, surveyors also need to practice with specific call playback equipment
in the field, but not in the survey area. For safety reasons team should comprise two
surveyors. In case of training of new volunteers, the team can count up to max four
people. The team leader (principal surveyor) must be familiar with the methodology
and monitoring protocols and be able to identify target species by vocalization. This is
not necessary for assistant and others in the survey team.

Additional instructions
Choose the best day for the survey based on long term weather forecast and preferred
dates (see above).
Before you start the survey, check all equipment (if batteries are full and equipment
working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location name,
observer name, date, visit number, weather conditions, starting and end time of the
individual survey.
Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
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Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x GPAS_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.
Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In the case of Pygmy owl, the number of breeding pairs can be estimated from
monitoring data where effective distance of playback should be estimated (differs with
RMS power speaker). The normal distance for this calculation are around 500m. For
monitoring purposes, we operate with density index which is the number of
responding (or calling) males per area of monitoring. Density index is a good correlate
to absolute density. For calculation of area we are using 500m radius around each
surveyed plot. As a responding male we count all individual observations on the same
plots (unknown individual, male, female) or all pairs. Females and additional unknown
individuals can increase the number of responded males only if their number is higher
than the number of males. (e.g. 1 male and 2 unknown individuals on the same plot
means 2 responded males).
Minimum number of responding males per transect is a number of all monitoring
units per separate transect visit with more observations. For calculation of a minimum
number per whole area we sum transect minimum numbers.
Maximum number of responding males is maximum number per point regardless of
the first or second visit. For maximum pairs we sum maximum numbers registered on
points.
500 m distance is also used for calculating density of territories (survey area of
each point is 0.78 km2)
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Autumn data should be interpreted in the same way as spring data, but under
exceptional circumstances only.
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URAL OWL
Strix uralensis
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects, min. 1km of air-distance apart
from each other (forest roads or paths)
Date 1st visit: 1.3. – 15.4., 2nd visit: 16.4. – 30.5. (up to 15.6. in exceptional cases),
autumn census possible as an exception
Time Dark part of the night. From 0,5h after sunset on.
Weather Dry and calm.
Method Playback on predefined points. 3/5/1/3/3 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual)
Interpreted results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked
survey route, recording form
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GENERAL INFORMATION ON THE SPECIES
Description
Large owl species of the size of Common Buzzard (Buteo buteo) with noticeable long
tail and big, rounded head without ear-tufts. Face disk (mask) is clearly visible,
normally buffish grey. Eyes are black and standing out well on the mask. Bill is
normally well visible and yellowish. Plumage is pale buffish grey or grey brown and
normally paler than that of Tawny Owl (Strix aluco), with visibly striked breast and
flanks. In the Dinaric subspecies also dark melanistic individuals are present, which
can be uniform dark brown but again with clearly visible yellow bill. Variation
between normal pale and dark melanistic individuals also occurs. Call of male is deep
cooing like hooting “Wo-ho….woho uhwo-ho” typically with approximately 3 - 5 sec
pause between first and second part of the call. In calm nights it is audible up to 2 km.
Female has higher- pitched hoarse version of the call. Sometimes both sexes produce a
rapid series of 4 - 8 deep hoots. Female version is harsher.

Numbers and distribution in the project area
Ural Owl is boreal species with the largest part of the European population situated in
northern Europe. The bulk of the population in Western Palearctic lives in boreal
lowland forests. Populations in the project area belongs to an isolated southern
population inhabiting the Carpathians, Alps and Dinarides and are considered a
special subspecies of S. u. macroura due to inherent morphological characteristics, size
and high degree of melanism (5 - 15% of the population). Macroura subspecies is being
considered as glacial relict and it inhabits mostly mountain forests, but can be found
also in lowlands if preserved old-grown forests occurs. It has a wide altitudinal range: it
is rare in the lowlands and more common between 1.000 m a.s.l. and 1.700 m a.s.l..
Densities range from 1 p./10 km2 in spruce forests to 1–13 p./10 km2 in mixed (beechsilver fir) Dinaric forests.
Population in Bosnia and Herzegovina: 200 – 400 breeding pairs.
Population in Montenegro: 50 – 100 breeding pairs, Piva (min 5 b.p.),
Durmitor (min 5 b.p.).

Habitat and ecology in the project area
Ural Owl is locally abundant in various types of old forests, with majority of the
population being located in the mixed old-growth fir-beech forests of the Dinaric
region. It uses mostly old-growth and mature forest. Can be found also in managed
forests with a high proportion of older, mature stands. Typical habitat for the species is
Dinaric beech-silver fir forest communities: Omphalodo-Fagetum.
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Best areas of occurrence of this species are however in most remote deciduous and
mixed forests that were least affected by forestry. Species avoids steep slopes and
human settlements. In more mosaic or open land it can be found only in non-breeding
season, especially during the winter, when more individuals can be observed also in
lowlands. It is a resident bird and strongly territorial. The breeding season lasts from
February to July. It breeds in big tree holes, at the top of broken trees and in big sticknests of other species.

METHODOLOGY
Objective
Determining the size of resident population (hooting males, established
territories/breeding pairs).
The monitoring of Ural owl can be tricky, because established pares tend to be more
silent and less responsive to playback in comparison to unpaired males which can call
more actively. Another typical feature for this species is also that pairs are not nesting
during some years (years with low populations of small rodents that are specie’s main
food). The analysis of raw data is therefore important and without additional surveys it
cannot be interpreted form territorial (hooting) males directly to breeding pairs. But
in the case of Ural Owl monitoring we equate the territorial pairs with breeding pairs,
taking in account that all pairs might not breed in a given year.
Monitoring of this species is to be carried out in deciduous and mixed forests within
and near the protected areas of Durmitor, Piva, Sutjeska and Blidinje. The field survey
can be combined with the monitoring of Boreal Owl Aegolius funereus and to some
extent with Pygmy Owl Glaucidium passerinum in mixed forests.

General method description
The call [B1] playback method is used. The idea is that territorial owls would respond
to the playback of recorded calls. In order to defend their territories, owls react to
"intruder" by vocal response or even flying to the calling point which makes it easier
for surveyor to locate their position and movement. For monitoring purposes, using a
standard procedure for the call playback method is crucial.
The census is conducted using a playback of hooting male calls at the predetermined
points with two repetitions in the breeding season.
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Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of mixed or
deciduous forest were selected. From this selection 15 squares were randomly selected
in each survey area (15 in PP Blidinje and 15 in NP Sutjeska) (see Maps). In PP Piva and
NP Durmitor Ural Owl can be surveyed in all the selected squares with more than 50%
of coverage deciduous and mixed forests due to its rarity. During the 2020 test surveys
Ural Owl was first recorded in Durmitor on at least two locations. The monitoring
squares and transects can be combined with the monitoring of Boreal Owl Aegolius
funereus and to some extent with Pygmy Owl Glaucidium passerinum (see Time of the
survey) in mixed forests.

Transect and survey points selection
Transects should be along roads, preferably secondary forest roads with little traffic or
paths. Survey points must lie within selected 2km squares. Minimum 3 survey points
should be within each 2km square. Transects should be located using all appropriate
maps. The placement of transects strongly depends on the distribution of forest roads
and in case there is more than one road in the 2km square, we choose the one which
goes nearest to the square centre. To enforce logistics and ensure the overall number of
sampling plots in one area which should be min 75 points, additional survey points can
be selected in the area of neighbouring squares if habitat is appropriate (deciduous or
mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 1.000 m of air-distance apart (from 800 to 1200 m) depending
on the general relief, topography of the area, presence of noise and structure of the
forest and accessibility of the points. If upon our first arrival to the point we realize
that the point is not located optimally, we may move it during the first census up to
the max. 100 m, we draw it on the paper map and the digital map and we mark it with
the same number it was defined before, adding an additional letter (a).
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Field protocol at survey points
Total time spent at each survey point should be from 15 to 20 min. After
arrival to the point, the loudspeaker should be placed on the roof of the car
or similar elevated surface in order for the sound to spread better and
further. If we are using one loud speaker, it should be placed vertically, but
if we are using set of two loudspeakers, they should be placed horizontally
in opposite directions. At first we only listen for 3 minutes, then we play the
playback of hooting male for 5 minutes with 1-minute pause and again 3
minutes of hooting with 3 minutes of only listening at the end (15 minutes
total). A record should be 9 minutes long with already incorporated 1minute silence. A sequence of the 3 min silence at the beginning and at the
end can be also included into the playback recording with the silent beep at
the end which will make time recording easier. Audacity or some similar
audio program should be used to edit playback recordings.
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the foliage of the surrounding
trees. During the playback protocol we should stand still without any unnecessary
movements and quiet. It is important that we move our head during listening to record
owl’s position as accurate as possible. If the bird responds during the playing of the
playback, we stop with the playing but we continue with 3 minutes of listening. If at
the point the bird is calling spontaneously, we normally start the playback protocol
and stop it at the first different response, because with this additional neighbouring
males (pairs) can be provoked.
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Data to be recorded in survey points
We draw the location of the Ural Owls that responded in the paper map or the digital
map and mark them with 6 letters code and number (e.g. STRURA_1)
The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 6 letters code and consecutive number (e.g. STRURA_4)
Data of all owl species, not just the target one, should be recorded
during the point count. We write down ONLY the data for which we are
C COMPLETELY SURE that they belong to the particular species! Should you not
r recognize the species, you should note it as unknown species and try to record the
v voice with the smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m, 500-1000, >1000 m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!)
Type of response:
1– birds which come close to the playback with no vocal response
2 – vocal response (reaction to our playback or after it)
3 – spontaneously calling (calling before our playback)
In the case of bird movements, several positions will be marked in the form and
map and the most significant response should be written.
Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird
ID: e.g. STRURA_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes:
Not obligatory. You can add any interesting behaviour or other observations
(other species, threats, observations of human or animal behaviour etc.)
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Date of the survey
Survey should be done between 1st March and 1st June. The two visits should be at
least one week apart. In case of inaccessibility due to the snow-cover, the first census
should be moved to the closest possible date, and the second census should than not be
later than by 15th June (exception).
first visit: 1st March - 15th April.
second visit: 15th April - 1st June.
Census during autumn is an option, but should be conducted as an alternative only in
case, when the spring census cannot be made due to inaccessibility (snow cover) or as
an addition to the breeding birds survey.
In that case (exception) the census should be done:
first autumn visit: 1st October – 31st October.
second autumn census: 1st November – 30th November or until the first snow
(whichever is first)
Allow a minimum of 7 days between the two visits!

Time of the survey

During the night from half an hour after sunset on. The survey normally finishes after
4-5 hours but must be finished at least half an hour before sunrise.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
canopies are moving and not the branches! If weather conditions deteriorate over the
night, survey should be terminated and completed as soon as possible on another
evening.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS).

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred
dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment
working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
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Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x STRURA_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.

Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In the case of Ural Owl, the exact number of breeding pairs per area is impossible to
access just with monitoring data (see method objectives), but we consider established
territories as breeding pairs. As a breeding par we count all individual observations
(unknown individual, male, female, pair) located more than 500 m apart in one survey.
Minimum number of breeding pairs is maximum number of all breeding units in those
visit with more observations. Observation of pairs or other units (single males or
females) visit must be at least 500m apart in order to count them as a different pair.
Maximum number of breeding pairs is maximum number of all possible breeding units
from two visits, also minimum 500 m apart.
500 m distance is also used for calculating density of territories (survey area of each
point is 0.78 km2)
Autumn data should be interpreted in the same way as spring data, but under
exceptional circumstances only.
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TENGMALM'S OWL

Aegolius funereus
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects (forest roads or paths), min. 1km of
air-distance apart from each other
Date 1st visit: 1.2. – 31.3., 2nd visit: 1.4. – 31.5., autumn census possible as an exception:
1st visit September, 2nd visit October
Time Dark part of the night. From 0,5h after sunset on.
Weather Dry and calm.
Method Playback on predefined points. 3/7/3 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual) Interpreted
results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass orapp, map with marked survey
route, recording form
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GENERAL INFORMATION THE SPECIES
Description
The Tengmalm's or Boreal Owl is a small owl (of the size of a Blackbird Turdus
merula) with no ear-tufts and well visible facial mask, resembling a “surprised”
expression. Females are larger than male, which is a typical feature for most owl
species. Coloration varies widely between individuals, with some ¸birds being more
reddish-brown, while others are more greyish. The facial mask is whitish, surrounded
by a dark rim with small white spots, especially at the top of the head. Eyes are pale to
bright yellow, bill is light yellowish. Upper parts are dark brown with bold white
spotting. Underparts are off-white, with broad streaks of darkish brown, denser on the
breast. Tail is short, brown with 4-5 white bars. Legs and feet are covered with white
feathers.
The most frequent voice is the territorial call/song of the male, which varies widely
from individual to individual. It is a long series of "poop" notes which are repeated in 25 seconds intervals. The individual variation is in the number of notes and the pitch
and speed at which the notes are uttered. Males in the breeding season are calling
intensively only as long as they are unmated, after that they are much more silent. A
very important and common call is also strong whip-like "zjuck" sound which is used
for alarm or an aggression call. This call is more common in autumn time and almost
all the birds provoked by playback (Boreal Owl song) at that time of the year reply
with this alarm call.

Numbers and distribution in the project area
This species has an extremely large range with circumpolar Holarctic distribution,
occupying North American and Eurasian coniferous taiga belt of forests. In central
Europe the species has isolated, post-glacial relict populations that inhabit higher,
montane zones at higher altitudes. Species’ sedentary habits in the breeding area in
Central Europe is not well studied. Northern Tengmalm’s Owl populations are mostly
nomadic but in southern parts males tend to show greater year-round site tenancy.
Last observations in Slovenia shoved big fluctuations in breeding sites between years.
Highest breeding densities in Slovenia were up to 7,6 pairs /10km2 while in Europe
densities vary between 0,5 in 16,0 pairs / 10 km2.
Population in Bosnia and Herzegovina: 1.500 – 2.500 breeding pairs.
Population in Montenegro: 600 – 1.200 breeding pairs, Piva (6 – 12 b.p.), Durmitor (108
– 217 b.p.).

Habitat and ecology in the project area
In its prime northern habitat Tengmalm’s Owl inhabits mainly spruce forests but in
mountain areas of Central Europe it can be found also in mixed and deciduous forests
on higher altitudes, normally from 1.000 m a.s.l. up to the treeline. Ideal forests are
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with old, mature stands with open ground layer without dense vegetation. Tengmalm’s
Owls breed in tree cavities made by Black Woodpecker (Dryocopus martius). It is not
easy to detect these nocturnal birds because their song is most intense in late winter
and early spring when the breeding areas are still covered with deep snow layer and
hardly accessible.

METHODOLOGY
Objective
Determining the size of resident population (calling males, established
territories/breeding pairs).
The monitoring of Tengmalm’s owl is not an easy task when we tend to be interpreting
results. Unmated males are calling much more intensively than paired males.
Established pairs tend to be more silent and seldomly call spontaneously. They can be
also less responsive to the playback. Critical analysis of raw data is therefore important
and without thorough surveys it cannot be simply converted from territorial (hooting)
males directly to breeding pairs. Parallel research which can estimate breeding success
during given year is nest box checking. Tengmalm’s owl is one of the species which can
accept nest boxes very often. Another reason which can make Tengmalm’s Owl
population estimates difficult are annual fluctuations which require long-term
monitoring efforts, that is less sensitive to short term fluctuations.
Monitoring of this species is to be carried out in all kind of forests at higher elevation
within and near the protected areas of Durmitor, Piva, Sutjeska and Blidinje. The field
survey can be combined with the monitoring of Ural owl Strix uralensis in mixed and
deciduous forests.

General method description
The playback method is used. The idea is that territorial owls would respond to the
playback of recorded calls. In order to defend their territories, owls react to "intruder"
by vocal response or even flying to the calling point which makes it easier for surveyor
to locate their position and movement. For monitoring purposes, using a standard
procedure for the call playback method is crucial.
The census is conducted using a playback of calling male calls at the predetermined
points with two repetitions in the breeding season.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of coniferous,
mixed or deciduous forest were selected. The monitoring squares and transects can be
combined with the monitoring of Ural Owl Strix uralensis.
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Transect and survey points selection
Transects should be along roads, preferably secondary forest roads with little traffic or
paths. Survey points must lie within selected 2km squares. Minimum 3 survey points
should be within each 2km square. Transects should be located using all appropriate
maps. The placement of transects strongly depends on the distribution of forest roads
and in case there is more than one road in the 2km square, we choose the one which
goes nearest to the square centre. To enforce logistics and ensure the overall number of
sampling plots in one area which should be min 75 points, additional survey points can
be selected in the area of neighbouring squares if habitat is appropriate (deciduous or
mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 1.000 m of air-distance apart (from 800 to 1.200 m) depending
on the general relief, topography of the area, presence of noise and structure of the
forest and accessibility of the points. If upon our first arrival to the point we realize
that the point is not located optimally, we may move it during the first census up to
the max. 100 m, we draw it on the paper map and the digital map and we mark it with
the same number it was defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be from 13 to 15 min. After arrival to the
point, the loudspeaker should be placed on the roof of the car or similar elevated
surface in order for the sound to spread better and further. If we are using one loud
speaker, it should be placed vertically, but if we are using set of two loudspeakers, they
should be placed horizontally in opposite directions. At first we only listen for 3
minutes, then we play the playback of hooting male for 7 minutes with 3 minutes of
only listening at the end (13 minutes total). A sequence of the 3 min silence at the
beginning and at the end can be included into the playback recording with the silent
beep at the end which will make time recording easier. Audacity or some similar audio
program should be used to edit playback recordings.
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the foliage of the surrounding
trees. During the playback protocol we should stand still without any unnecessary
movements and quiet. During registration of Tengmalm’s Owl, it is important that we
move our head during listening to record owl’s position as accurate as possible. If the
bird responds during the playing of the playback, we stop with the playing but we
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continue with 3 minutes of listening. If at the point the bird is calling spontaneously,
we normally start the playback protocol and stop it at the first different response,
because with this additional neighbouring males (pairs) can be provoked.

Data to be recorded in survey points
We draw the location of the Tengmalm’s Owl that responded in the paper map or
the digital map and mark them with 4 letters code and number (e.g. AFUN_1)
The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 4 letters code and consecutive number (e.g. AFUN_4)
Data of all owl species, not just the target one, should be recorded during the
point count. We write down ONLY the data for which we are COMPLETELY
SURE that they belong to the particular species! Should you not recognize the
species, you should note it as unknown species and try to record the voice with the
smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m, >
500m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!)
Type of response:
1 – birds which come close to the playback with no vocal response
2 – vocal response (reaction to our playback or after it)
3 – spontaneously calling (calling before our playback)
In the case of bird movements, several positions will be marked in the form and
map and the most significant response should be written.
Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird ID: e.g. AFUN_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)

Date of the survey
Survey should be done between 1st February and 31th May in two visits of sampling
plots. The two visits should be at least one week apart. In case of inaccessibility due to
the snow-cover, the first census should be moved to the closest possible date, but the
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second census should not be later than end of May. If it is impossible to conduct the
monitoring within this time window, autumn period can be used as an exception.
first visit: 1st February - 31th March.
second visit: 1st April - 31st May.
Census during autumn is an option, but should be conducted as an alternative only in
case, when the spring census cannot be made due to inaccessibility (snow cover) or as
an addition to the breeding birds survey.
In that case (exception) the census should be done:
first autumn visit: 1st September – 30st September.
second autumn census: 1st October – 31th October or until the first snow
(whichever? is first)
Allow a minimum of 7 days between the two visits!

Time of the survey
During the dark part of the night. From 0,5h after sunset on.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
canopies are moving and not the branches! If weather conditions deteriorate over the
day, survey should be terminated and completed as soon as possible on another
morning.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS)

Survey team
Surveyors should be trained in surveying owls before staring a monitoring programme.
Before first use, surveyors also need to practice with specific call playback equipment
in the field, but not in the survey area. For safety reasons team should comprise two
surveyors. In case of training of new volunteers, the team can count up to max four
people. The team leader (principal surveyor) must be familiar with the methodology
and monitoring protocols and be able to identify target species by vocalization. It is
important to be familiar with Tengmalm’s Owl territorial call but also alarm call
which is frequently the only response to playback.

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred
dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment working) and information needed.
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A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x GPAS_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.

Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme. In the case of Tengmalm’s Owl without additional
research we always operate just with the number of hooting or calling males and not
the actual breeding population.
For monitoring purposes, we operate with density index which is the number of
responding (or calling) males per area of monitoring. As a responding male we count
all individual observations on the same plots (unknown individual, male, female) or all
pairs. Additional unknown individuals (e.g. alarm call only) can increase the number of
responded males only if their number is higher than the number of males.
Minimum number of responding males per transect is a number of all monitoring
units per separate transect visit with more observations. For calculation of a minimum
number per whole area we sum transect minimum numbers.
Maximum number of responding males is maximum number per point regardless of
the first or second visit. For maximum pairs we sum maximum numbers registered on
points.
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500 m distance is also used for calculating density of hooting males (survey area of each
point is 0.78 km2)
Autumn data should be interpreted in the same way as spring data, but under
exceptional circumstances only.
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WHITE-BACKED
WOODPECKER
Dendrocopos leucotos
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects, 700 – 1.000 m of air-distance apart
from each other (forest roads or paths)
Date 1st visit: 1.3. – 1.4., 2nd visit: 1.4. – 15.5. (up to 1.6. in exceptional cases), autumn
census
possible as an exception
Time Morning. From the dawn until 12h (optimally from 1h after the sunrise to 10
a.m.).
Weather Dry and calm.
Method Playback on predefined points. 2/5/3 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual), FY (family
group), D (drumming)
Interpreted results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked
survey route, recording form
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GENERAL INFORMATION OD THE SPECIES
Description
White-backed Woodpecker is the largest of the spotted woodpeckers in the Western
Palearctic. The plumage is similar to the Great Spotted Woodpecker Dendrocopos
major, but with white bars across the wings rather than spots, and a white lower back
in the nominate subspecies (D.l.leucotos) and barred black-white in the most
widespread subspecies in the Balkans (D.l.lilfordi). The male has a red crown, the
female a black one. Drumming by males can be very loud and resembles the one by
Black Woodpecker Dryocopus martius, calls include a soft kiuk and a longer kweek.
Both sexes are drumming and special attention needs to be taken in interpreting the
drumming of different individuals as different pairs or male and female of the same
pair. In general birds need to be at least 500 m apart in order to be interpreted as
separate pairs.

Numbers and distribution in the project area
The White-backed Woodpecker has a wide distribution over Eurasia, from
Scandinavia and the Pyrenees in the West, to Kamchatka and Japan in the East. The
species inhabits broadleaved temperate forests, in the W Balkans those are almost
entirely forests, dominated by European Beech Fagus sylvatica. Despite its wide
distribution, White-backed Woodpecker is the rarest European Woodpecker due to its
dependence on standing dead and decaying wood. Due to the habitat loss and habitat
fragmentation, deforestation and above all the intensification of forestry practices this
species has become rare over most of its European range. In Montenegro White-backed
Woodpecker is an abundant species of all types of beech forests that can be generally
found between 760 and 1830 m a.s.l. Due to relatively good condition (although this
situation is drastically changing from 2010 onwards!) of beech forests in the country
the species reaches its average densities in many areas of the country between 3,5 and
7,2 bp/10 km2, which is comparable to highest densities in best areas of Slovenian Alps,
Carpathian and other areas where the species is distributed in Europe. Locally the
densities are also up to 13,1 bp/10 km2.
Population in Bosnia and Herzegovina: 300 – 600 breeding pairs
Population in Montenegro: 2.400 – 4.800 breeding pairs, Durmitor (97 – 194 bp), Piva
(51 – 103 bp)

Habitat and ecology in the project area
White-backed Woodpecker occurs in broad-leaved forests. It uses old-growth and
mature but relatively open deciduous and mixed forest with a high proportion of dead
trees and fallen timber. In the Western Balkans it is almost exclusively linked to
Dinaric beech-silver fir forest communities – Omphalodo-Fagetum. Due to the extent
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of state-owned forests in both countries which is in general sense linked to relatively
low intensity of wood harvesting, the species occurs in majority of beech forests, as
they usually provide the necessary amount of standing deadwood used by the species
for feeding, drumming and nesting. Best areas of occurrence of this species are however
in most remote forests that were least affected by forestry and can be found in canyon
slopes, at the top of hills and mountain-ranges and in other areas distant to human
settlements and the road infrastructure.

METHODOLOGY
Objective
Determining the size of resident population (breeding/ territorial pairs). Whitebacked Woodpecker can react to the playback in different ways, depending on the
season, breeding or non-breeding activity and the position of the survey point within
the territory of a particular pair. Often birds only approach the survey point, usually
very high in the tree canopy and don’t respond vocally. On other hand too distant
birds can sometimes only respond vocally, but not approach the survey point.
Concentrated observation and listening is thus crucial at all times of the playback,
both while the record is being played and during the pause for listening. The analysis
of raw data is important and without additional surveys it cannot be interpreted form
territorial (drumming, calling, observed) birds directly to breeding pairs. But in the
case of White-backed Woodpecker monitoring we equate the territorial pairs with
breeding pairs, taking in account that all pairs might not breed in a given year.
The monitoring of this species is to be carried out in beach forests within and near the
protected areas of Durmitor, Piva, Sutjeska and Blidinje. The census can be combined
with the monitoring of Ural Owl Strix uralensis and to some extent with Hazel Grouse
Bonasa bonasia and Pygmy Owl Glaucidium passerinum in mixed forests.

General method description
The playback method is used. The idea is that territorial woodpeckers would respond
to the playback of recorded calls. In order to defend their territories, birds react to
"intruder" by vocal response or even flying to the calling point which makes it easier
for surveyor to locate their position and movement. For monitoring purposes, using a
standard procedure for the call playback method is crucial.
The census is conducted using a playback of drumming, calling and alarming calls at
the predetermined points with two repetitions in the breeding season.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of mixed or
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deciduous forest were selected. From this selection 15 squares were randomly selected
in each survey area (15 in PP Blidinje and 15 in NP Sutjeska) (see Maps). In PP Piva and
NP Durmitor White-backed Woodpeckers can be surveyed in all the selected squares
with more than 50% of coverage deciduous and mixed forests. The monitoring squares
and transects can be combined with the monitoring of Boreal Owl Aegolius funereus
and to some extent with Pygmy Owl Glaucidium passerinum (see Time of the survey)
in mixed forests.

Transect and survey points selection
Transects should be along roads and tracks, preferably secondary forest roads with
little traffic or foot-paths. Survey points must lie within selected 2km squares.
Minimum 3 survey points should be within each 2km square. Transects should be
located using all appropriate maps. The placement of transects strongly depends on the
distribution of forest roads and in case there is more than one road in the 2km square,
we choose the one which goes nearest to the square centre. To enforce logistics and
ensure the overall number of sampling plots in one area which should be min 75 points,
additional survey points can be selected in the area of neighbouring squares if habitat
is appropriate (deciduous or mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 1.000 m of air-distance apart (from 700 to 1.200 m) depending
on the general relief, topography of the area, presence of noise and structure of the
forest and accessibility of the points. If upon our first arrival to the point we realize
that the point is not located optimally, we may move it during the first census up to
the max. 100 m, we draw it on the paper map and the digital map and we mark it with
the same number it was defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be from 10 to 15 min. After arrival to the
point, the loudspeaker should be placed on an elevated, exposed surface in order for
the sound to spread better and further. If we are using one loud speaker, it should be
placed vertically, but if we are using set of two loudspeakers, they should be placed
horizontally in opposite directions. At first we only listen for 2 minutes, then we play
the playback for 5 minutes and in the end we listen for 3 more minutes (10 minutes
total). A record should be 5 minutes long with already incorporated periods of silence.
A sequence of the 2 min silence at the beginning and 3 min at the end can be also
included into the playback recording with the silent beep at the end which will make
time recording easier.
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Audacity or some similar audio program should be used to edit playback recordings.
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the foliage of the surrounding
trees. During the playback protocol we should stand still without any unnecessary
movements and quiet. It is important that we move our head during listening to record
bird’s position as accurate as possible. If the bird responds during the playing of the
playback, we stop with the playing but we continue with 3 minutes of listening. If at
the point the bird is calling spontaneously, we normally start the playback protocol
and stop it at the first different response, because with this additional neighbouring
males (pairs) can be provoked.

Data to be recorded in survey points
We draw the location of the White-backed Woodpeckers that responded in the paper
map or the digital map and mark them with 6 letters code and number (e.g.
DENLEU_1) The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 6 letters code and consecutive number (e.g. DENLEU_4)
Data of all woodpecker species, not just the target one, should be recorded during
the point count. We write down ONLY the data for which we are COMPLETELY
SURE that they belong to the particular species! Should you not recognize the
species, you should note it as unknown species and try to record the voice with the
smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m,
500-1000, >1000 m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!
Type of response:
Drumming (IMPORTANT: note that both sexes are drumming – this is
important in the interpretation of the number of pairs – two drummings can only
be interpreted as two territories if over 500 m apart and if a nearby drumming
comes from a visible pair!)
calling – individual bird
calling – pair
territorial, resident pairs - observed
territorial, resident males - observed
territorial, resident females - observed
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In the late breeding season (late-May to early-August), counts are made of:
feeding birds / pairs at the nesting hole
family groups
In the case of bird movements, several positions will be marked in the form and map
and the most significant response should be written.
Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird
ID: e.g. DENLEU_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)

Date of the survey
Survey should be done between 1st March and 15th May. The two visits should be at
least one week apart. In case of inaccessibility due to the snow-cover, the first census
should be moved to the closest possible date, and the second census should than not be
later than by 1st June
(exception).
first visit: 1st March – 1st April.
second visit: 1st April – 15th May.
Census during autumn is an option, but should be conducted as an alternative only in
case, when the spring census cannot be made due to inaccessibility (snow cover) or as
an addition to the breeding birds survey.
In that case (exception) the census should be done:
first autumn visit: 1st October – 31st October.
second autumn census: 1st November – 30th November or until the first snow
(whichever? is first)
Allow a minimum of 7 days between the two visits!

Time of the survey
Morning from dawn until midday. Optimally between 1 hour after the sunrise and 10
a.m.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
canopies are moving and not the branches! If weather conditions deteriorate over the
morning, survey should be terminated and completed as soon as possible on another
morning.
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Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
canopies are moving and not the branches! If weather conditions deteriorate over the
morning, survey should be terminated and completed as soon as possible on another
morning.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS).

Survey team
Surveyors should be trained in surveying woodpeckers before staring a monitoring
programme. Before first use, surveyors also need to practice with specific call playback
equipment in the field, but not in the survey area. For safety reasons team should
comprise 2 surveyors. In case of training of new volunteers, the team can count up to
max 4 people. The team leader (principal surveyor) must be familiar with the
methodology and monitoring protocols and be able to identify target species by
vocalization. This is not necessary for assistant and others in the survey team.

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and
endtime of the individual survey.
Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x DENLEU_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
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Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.

Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In general in case of White-backed Woodpecker as a breeding par we count all
individual observations (unknown individual, male, female, pair) located more than
500 m apart in one survey.
Minimum number of breeding pairs is maximum number of all breeding units in those
visit with more observations. [B1] Observation of pairs or other units (single males or
females) visit[B2] must be at least 500m apart in order to count them as a different
pair.
Maximum number of breeding pairs is maximum number of all possible breeding units
from two visits, also minimum 500 m apart.
500 m distance is also used for calculating density of territories (survey area of each
point is 0.78 km2)
Autumn data should be interpreted in the same way as spring data, but under
exceptional circumstances only.
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Monitoring protocols for
Dendrocopos leucotos in Nature
Park Blidnje

Monitoring protocols for
Dendrocopos leucotos in Nature
Park Sutjeska

Monitoring protocols for
Dendrocopus leucotos in Nature
Park Piva and National Park
Durmitor
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THREE-TOED
WOODPECKER
Picoides tridactylus
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SUMMARY OF THE FIELD METHOD
Place Predefined survey points on line transects (paths or walking on forest roads),
min. 300m of air-distance apart from each other
Date 1st visit: 1.9. – 15.10., 2nd visit: 15.10. – 15.11. (up to 30.11. in exceptional cases)
Time From sunrise till 11h (summertime) and from 16h till sunset.
Weather Dry and calm.
Method Playback on predefined points. 3/5/5 (minutes of listening/playing).
Sampling units M (male), F (female), P (pair), U (unknown individual)
Interpreted results MIN, MAX breeding pairs
Equipment >30 W (RMS) audio player, GPS, compass or app, map with marked
survey route, recording form, binocular, dull or camouflage silent clothes

89

GENERAL INFORMATION ON THE SPECIES
Description
The Three-toed woodpecker is just a little smaller than the great spotted woodpecker
(Dendrocopos major) but unmistakable because of its dark-looking appearance. The
adult has black and white plumage except for the yellow crown of the male. It is the
only woodpecker species without red feathers. The yellow top of the male's head is
often hard to see, therefore we get an impression that the birds are completely black
and white. It has black wings and rump, and white from the throat to the belly. The
flanks are white with black bars. The back is white with black bars, and the tail is black
with white outer feathers barred with black.
The secretive Eurasian Three-toed Woodpecker is often overlooked. It is normally not
very shy and seldomly flies away when approached, but as it is not flushed and quite
usually also not very vocal it can be easily missed. Its inconspicuous »chik« calls are not
very loud and sound similar (little softer) to those of the Greater Spotted Woodpecker.
It tends to disappear behind a tree trunk, avoiding inquisitive looks.

Numbers and distribution in the project area
The Three-toed Woodpecker has a wide circumpolar distribution. It occupies the
boreal coniferous forests of Europe, Asia and North America. In Europe several rather
isolated breeding populations occur in southern mountain forests where a subspecies
alpinus can be found. This subspecies is darker, and more strongly marked, than the
nominate tridactylus. The Three-toed Woodpecker’s distribution corresponds largely
with the distribution of Norway spruce Picea abies. Outside boreal areas species occurs
mostly above 1.000 m a.s.l. with majority between 1.400 and 1.500 m a.s.l. Generally, it is
not limited by altitude but rather by suitable forest types – coniferous forests with
high proportion of deadwood. Population densities strongly depend on forest
structure and can reach up to 5 b.p. /km2. Average densities in Finland are from 0.45 to
0.69 pairs/km2 and in Central Europe in most cases around 1 b.p/km2. As a primary
cavity excavator and a habitat specialist, it provides cover and breeding opportunities
for a variety of other species (e.g. Pygmy Owl Glaucidium passerinum).
Population in Bosnia and Herzegovina: 250 – 400 breeding pairs
Population in Montenegro: 1.300 – 2.600 breeding pairs, Durmitor (243 – 485 b.p.), Piva
(55 – 111 b.p.)

Habitat and ecology in the project area
This bark-beetle specialist favours unmanaged spruce forests with abundant dead
wood. It normally breeds in spruce dominated forests but can be found also in pine
forests (Pinus spp.) or mixed fir and beech (Abies – Fagus) forests with plenty of dead
wood. Alpine subspecies which is present also in Dinaric Mountains seems more
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restricted to spruce forests. The three-toed woodpecker is also thought to be an
indicator of natural, unmanaged or highly-sustainably managed forests, owing to its
association with dead and dying trees. The species’ habitat requirements, however,
clearly conflict with commercial forestry. Forests with many dead and dying trees are
considered woodpecker habitat only if they reach >100 years in Central Europe, as
these support arthropods living in or on dead trees, i.e. the main prey of the three-toed
woodpecker. Thus, optimal habitat of the three-toed woodpecker in Central Europe
seems to be limited to nature reserves or remote mountain areas that are difficult to
reach by forestry activities.
METHODOLOGY

Objective
Determining the size of resident population (breeding/ territorial pairs). Playback
method of monitoring is the commonest method for Three-toed Woodpecker’s
population monitoring or assessment. Territorial birds commonly react to the
playback, but birds can react in various ways. The commonest situation for distant
birds is that respond vocally (mainly with drumming), but not approach the survey
point. Closer birds often approach the survey point but may or may not respond
vocally. Vocal response of birds near the survey point can be with drumming or “chik”
calls, sometimes very nervous and aggressive, with birds, often both males and females
flying over surveyor’s heads. On other instances the reaction, even on the same point
and by same birds can be extremely inconspicuous and dull. Attentive observation and
listening is thus crucial at all times of the playback, both while the record is being
played and during the pause for listening. Note that both sexes can drum. The analysis
of raw data is important and without additional surveys it cannot be interpreted form
territorial (drumming, calling, observed) birds directly to breeding pairs. But in the
case of Three-toed Woodpecker monitoring we equate the territorial pairs with
breeding pairs, taking in account that all pairs might not breed in a given year.
The monitoring of this species is to be carried out in coniferous, mainly spruce forests
or mixed forests within and near the protected areas of Durmitor, Piva, Sutjeska and
Blidinje. The census can be combined with the monitoring of Pygmy Owl Glaucidium
passerinum and Hazel Grouse Bonasa bonasia (every second survey point of Hazel
Grouse is used) in coniferous mixed forests.

General method description
The playback method is used. The idea is that territorial woodpeckers would respond
to the playback of recorded calls. In order to defend their territories, birds react to
"intruder" by vocal response or even flying to the calling point which makes it easier
for surveyor to locate their position and movement. For or monitoring purposes, using
a standard procedure for the call playback method is crucial.
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The census is conducted using a playback of drumming and calling at the
predetermined points with two repetitions in the breeding season.

Sampling design
Survey plots are preselected 2km squares. Selection is based on Corine Land Cover
data (CLC2018) where all available squares with more than 50% coverage of coniferous
or mixed forest were selected. From this selection 15 squares were randomly selected in
each survey area (15 in PP Blidinje and 15 in NP Sutjeska) (see Maps). In PP Piva and
NP Durmitor White-backed Woodpeckers can be surveyed in all the selected squares
with more than 50% of coverage coniferous and mixed forests. The monitoring squares
and transects can be combined with the monitoring of Pygmy Owl Glaucidium
passerinum.

Transect and survey points selection
Transects should be along roads and tracks, preferably secondary forest roads with
little traffic or foot-paths. Survey points must lie within selected 2km squares.
Minimum 3 survey points should be within each 2km square. Transects should be
located using all appropriate maps. The placement of transects strongly depends on the
distribution of forest roads and in case there is more than one road in the 2km square,
we choose the one which goes nearest to the square centre. To enforce logistics and
ensure the overall number of sampling plots in one area which should be min 75 points,
additional survey points can be selected in the area of neighbouring squares if habitat
is appropriate (deciduous or mixed forest).
If it is impossible to place a transect or plot in the way described above
(inaccessibility), a replacement square can be selected from neighbouring squares with
similar habitat. First candidate for additional square is in the north position and if this
is still inappropriate, the clockwise selection should be taken. On transects, sampling
plots should be selected 1.000 m of air-distance apart (from 800 to 1.200 m) depending
on the general relief, topography of the area, presence of noise and structure of the
forest and accessibility of the points. If upon our first arrival to the point we realize
that the point is not located optimally, we may move it during the first census up to
the max. 100 m, we draw it on the paper map and the digital map and we mark it with
the same number it was defined before, adding an additional letter (a).

Field protocol at survey points
Total time spent at each survey point should be from 10 to 15 min. After arrival to the
point, the loudspeaker should be placed on an elevated, exposed surface in order for
the sound to spread better and further. If we are using one loud speaker, it should be
placed vertically, but if we are using set of two loudspeakers, they should be placed
horizontally in opposite directions. First we only listen for 2 minutes, then we play the
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playback for 5 minutes and in the end we listen for 3 more minutes (10 minutes total).
A record should be 5 minutes long with already incorporated periods of silence. A
sequence of the 2 min silence at the beginning and 3 min at the end can be also
included into the playback recording with the silent beep at the end which will make
time recording easier. Audacity or some similar audio program should be used to edit
playback recordings.
During playing of the playback, we move away from the speaker (ca. 10-30 m) to a place
where we have a good overview of what is happening in the foliage of the surrounding
trees. During the playback protocol we should stand still without any unnecessary
movements and quiet. It is important that we move our head during listening to record
bird’s position as accurate as possible. If the bird responds during the playing of the
playback, we stop with the playing but we continue with 3 minutes of listening. If at
the point the bird is calling spontaneously, we normally start the playback protocol
and stop it at the first different response, because with this additional neighbouring
males (pairs) can be provoked.

Data to be recorded in survey points
We draw the location of the Three-toed Woodpeckers that responded in the paper
map or the digital map and mark them with 4 letters code and number (e.g. PTRI_1)
The recording form should contain the following:
Point ID: Same number as on the map
Bird ID: 6 letters code and consecutive number (e.g. PTRI_4)
Data of all woodpecker species, not just the target one, should be recorded during
the point count. We write down ONLY the data for which we are COMPLETELY
SURE that they belong to the particular species! Should you not recognize the
species, you should note it as unknown species and try to record the voice with the
smartphone.
Estimated distance: Distances can be recorded in ranges: 0-50m, 50-100 m, 100-500
m, >
500 m
Direction: In degrees (azimuth) Azimuth can be measured with the smart phone
app but be sure that you calibrate the compass before and that you are at least 5 m
from the car and loudspeaker (it has a magnet inside!)
Type of response:
Drumming (IMPORTANT: note that both sexes are drumming – this is important
in the interpretation of the number of pairs – two drummings can only be
interpreted as two territories if over 500 m apart and if a nearby drumming comes
from a visible pair!)
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calling – individual bird
calling – pair territorial, resident pairs - observed
territorial, resident males - observed
territorial, resident females - observed
In the late breeding season (late-May to early-August), counts are made of:
feeding birds / pairs at the nesting hole
family groups
In the case of bird movements, several positions will be marked in the form and map
and the most significant response should be written.
Sex or pair status: M = male, F = female, P = pair, U = individual of unknown sex
Changes in positions: Indicates movement of a bird with additional letter to the
bird ID: e.g. PTRI_4a and mark this position in the map. More than one positions
of the single bird can be added.
Notes: Not obligatory. You can add any interesting behaviour or other
observations (other species, threats, observations of human or animal behaviour
etc.)

Date of the survey
Survey should be done between 1st March and 31th May. The two visits should be at
least one week apart. In case of inaccessibility due to the snow-cover, the first census
should be moved to the closest possible date, and the second census should than not be
later than by 1st June (exception).
first visit: 1st March – 15th April.
second visit: 16th April – 31th May.
Census during autumn is an option, but should be conducted as an alternative only in
case, when the spring census cannot be made due to inaccessibility (snow cover) or as
an addition to the breeding birds survey. In that case (exception) the census should be
done:
first autumn visit: 15th September – 15st October.
second autumn census: 15th October – 15th November or until the first snow
(whichever? is first)
Allow a minimum of 7 days between the two visits!

Time of the survey
Morning from dawn until midday. Optimally between 0,5 hour after the sunrise and 10
a.m.

Weather conditions
Surveys should be done only during favourable weather conditions: dry and calm (no
wind) weather should be a standard. Maximum wind is when only tree leaves in the
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canopies are moving and not the branches! If weather conditions deteriorate over the
morning, survey should be terminated and completed as soon as possible on another
morning.

Equipment
This manual + aerial-photo maps (hard copy or digital) with the marked transect, data
sheet (hard copy or digital), pencil, GPS device, audio player (30 W RMS), binocular.

Survey team
Surveyors should be trained in surveying woodpeckers before staring a monitoring
programme. Before first use, surveyors also need to practice with specific call playback
equipment in the field, but not in the survey area. For safety reasons team should
comprise 2 surveyors. In case of training of new volunteers, the team can count up to
max 4 people. The team leader (principal surveyor) must be familiar with the
methodology and monitoring protocols and be able to identify target species by
vocalization. This is not necessary for assistant and others in the survey team.

Additional instructions
Choose the best day for the survey based on long term weather forecast and
preferred dates (see above).
Before you start the survey, check all equipment (if batteries are full and
equipment working) and information needed.
A separate data sheet is used for every visit.
Fill in the information required in the top section of the Data sheet: Location
name, observer name, date, visit number, weather conditions, starting and end
time of the individual survey.
Record a GPS track and store it with the name of transect and date.
Record all observations as specified in the data form.
Place all these observations on the map using “x” for location and the same ID as in
field form (e.g. “x PTRI_1”, etc.).
Note possible threats to the site where birds are observed (forest cutting, building
of a road or other infrastructure, hunting or other disturbing activities etc.) in
notes or general remarks.
Use casual observation section for other important bird species (especially Natura
2000 species) seen on the transect route.
IMPORTANT: Note all the birds that are recorded outside the pre-selected ID
points into this (casual observations) section and not under the main data form!
Use the notes section to record any conditions and issues encountered and other
comments you might think useful.
Take photos of habitat, tracks, individuals and threats during the survey.
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Interpretation of raw monitoring data - Breeding population assessment
Interpretation of biological data is often the most important job which only
ornithologist can do. Knowledge of the surrounding landscape, ecology of the species,
and understanding of the details of the monitoring protocol often provide insight into
what drives observed changes. This familiarity is also helpful in defining the limits, to
which monitoring data should be applied and therefore interpretation of data is always
part of monitoring programme.
In general, in case of Three-toed Woodpecker as a breeding par we count all individual
observations (unknown individual, male, female, pair) located more than 500 m apart
in a given survey point in one or in both visits.
Minimum number of responding/breeding pairs per transect is a number of all
monitoring units per separate transect visit with more observations. Observation of
pairs or other units (single males or females) visit must be at least 500m apart in order
to count them as a different pair. For calculation of a minimum number per whole area
we sum transect minimum numbers.
Maximum number of responding pairs is maximum number per point regardless of the
first or second visit. For maximum pairs we sum maximum numbers registered on
points, also minimum 500 m apart.
500 m distance is also used for calculating density of territories (survey area of each
point is 0.78 km2)
Autumn data should be interpreted in the same way as spring data, but under
exceptional circumstances only.
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Monitoring plots for Picoides
tridactylus in Nature Park
Blidnje

Monitoring plots for Picoides
tridactylus in Nature Park
Sutjeska

Monitoring plots for Picoides
tridactylus in Nature Park
Piva and National Park
Durmitor
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Annex I: Survey form for the monitoring of birds surveyed with playbacks
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