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10 – 16 February 2013

Ann-Marie Davies (UK), Kurt Ersland (Norway), John Haddon (UK), Holly Kirkwood
(journalist, UK), Sylvain Kolly (Switzerland), Mirko Macinai (Italy), Richard McCullough
(Austria), John Patten (Austria), Helene Rebholz (Austria), Mike Staeck (Germany).

In addition for some or all of the time: Adam Stickler (assistant expedition leader, UK) and
Milos Majda (Slovakia).

1.8. Expedition budget

Each team member paid towards expedition costs a contribution of £980 per person per 7-
day slot. The contribution covered accommodation and meals, supervision and induction,
special research equipment and all transport from and to the team assembly point. It did
not cover excess luggage charges, travel insurance, personal expenses such as
telephone bills, souvenirs etc., or visa and other travel expenses to and from the assembly
point (e.g. international flights). Details on how this contribution was spent are given below.

Income £

Expedition contributions 19,415

Expenditure

Expedition base
includes all board & lodging, and extra food & meals

3,854

Transport
includes car fuel UK–Slovakia return, car fuel during expedition, train rides

1,775

Equipment and hardware
includes research materials & gear etc. purchased in UK & Slovakia

181

Staff
includes local and Biosphere Expeditions staff salaries

3,977

Administration
includes miscellaneous fees & sundries

126

Team recruitment Slovakia
as estimated % of annual PR costs for Biosphere Expeditions

6,400

Income – Expenditure 3,102

Total percentage spent directly on project 84%
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However, the current report is not the forum to detail and compare methodological issues.
What is of interest for this study is that estimating parameters related to density require
something to refer back to, to check if what was once seen or recorded is still there, in the
same location, in similar frequencies, or found with the same effort as previous efforts.
This is the basis for ecological inferences, or, as noted above, information will be lost.

Under the umbrella of this theory, short-term expeditions can collect useful information
such as the locations where different species were found (and not found), and where they
were found more or less frequently. Any combination of recording methods can be used to
determine these parameters, be it snow-tracking, camera-trapping or DNA analysis
(genotyping at species or individual level).

GPS waypoints (coordinates) are not convenient units to analyse large amounts of data
related to the presence of species in certain locations. This is because it is difficult to go
back to each individual waypoint to verify recurrence of a species or individual. Another
issue is the estimation of track frequency and density during snow-tracking that usually
does not take into account autocorrelation – no breaking points are usually established for
track count; that is, tracks are counted continuously, not at established intervals as they
should. That is why a grid system is employed here. The size of the grid may vary
according to the size of the geographical area. As a rule of thumb, the larger the area and
the target species, the larger the cell. The European Commission employed cells 10 x 10
km in size to verify the status and distribution of large carnivores on the entire European
continent (Kaczensky et al. 2013), and some countries use reincidence of records in each
cell to check if populations of species are increasing, declining, or stable.

Putting it simply, cells of a grid can be traced back (revisited) more easily than GPS
waypoints, and in theory this is equivalent to a capture-recapture procedure employed for
the estimation of population density. This idea was first proposed by McKenzie et al.
(2002), and for management purposes has since often been used as a substitute for
population density, also allowing for monitoring of metapopulation dynamics involving local
extinctions and recolonisations (McKenzie et al. 2003).

Alternatively, but following the same reasoning of revisitation of a sampling location, Linnel
et al. (2007), in his snow-tracking study of lynxes, used over 360 transects crossed by
individuals of the species to test indexes employing detection probabilities used in capture-
recapture statistics. Instead of grids, they used independent, short transects to detect if
lynx were present or not on the transect during consecutive nights.

For this study, presence-absence identification of species using camera traps, track
identification and snow-tracking were the main methods employed to record data. Samples
were also collected for future DNA analysis.

A grid system with 2 x 2 km cells was established over the area (see Fig. 2.3a) sampled
since 2008. Within the grid system, 38 transects were surveyed, with a total length of
306.73 km.
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Training of volunteers

The first day of each group was dedicated to the training of volunteers, especially in the
identification of trace elements, including footprints and their recognition/recording on
various substrates. Volunteers received training for working with GPS devices and data
collection protocols.

The second day of training focused on identifying tracks and the practical implementation
of these skills in the field. During these two days volunteers were also instructed in the use
of snowshoes and other equipment along with the practical application of the GPS protocol
directly in the field.

The following four days in each group were dedicated to field research. The volunteers
were divided into four groups.

Each group of volunteers was given diagrams which showed tracks and photos of the
target species, a ruler for precise measurements of length and width of footprints, research
sheets for recording data, GPS devices (Garmin GPS 60), radios for communication
between groups, and a plastic box with bags and tubes containing alcohol for collecting
samples from which DNA can be obtained (from urine, hair, faeces or blood).

Data recording

Data sheets were used by volunteers to record information, including the exact GPS
position and cell number along with details such as species observed, number of
individuals (in the case of a sighting), characteristics of tracks and trails left by species
(length, width and estimated age of the track), the direction of movement of the individual
and the substrate type (condition of snow cover). Route and track data were recorded into
a GPS device using the tracklog and waypoint features and these were then backed up
and consolidated onto a laptop.

Samples suitable for DNA analysis (excrement, urine, hair or blood) were collected in the
field into a tube with concentrated alcohol, and sealed into a plastic bag. Great care was
taken to avoid direct contact with the sample, as this would cause its contamination and
degradation. The sample was then labelled and recorded. Samples were stored at -16°C
in a special laboratory of the Slovak Academy of Sciences in Bratislava. DNA markers will
be used according to Mestemacher (2006), Schmidt & Kowalczyk (2006) and Downey et
al. (2007).

Eight camera traps (Cuddeback Capture IR, ScoutGuard SG 560) were placed in ten
locations previously determined by scientists as having intensive species activity, such as
marking sites or carcasses, following Laas (1999 and 2002).

Data analysis

In case of GPS signal loss due to vegetation or terrain, missing data points were obtained
via Google Earth.
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Locations where target species had been recorded were visualised in the grid system to
check for distribution of populations and to see how different recording methods compare
to each other. The frequency of tracks per cell and the number of times a species was
recorded in a cell were considered indications of frequency of use of those cells by target
species.

2.4. Results

During the expedition period 38 transects were surveyed, with a total length of 306.73 km,
covering 34 cells of the grid system and encompassing a surveyed area of 136 square
kilometres. The average length of a transect was 8.07 km.

Tracking and snow-tracking allowed researchers to identify and follow lynx Lynx lynx and
wolves Canis lupus trails, obtaining information on their occurrence over a large area. Wolf
trails were followed over 5.2 km, and lynx trails over 7.98 km (detailed trails in Appendix I).
A single record of a wildcat was also obtained. Camera traps were installed in fixed
locations, recording a larger number of species: red deer Cervus elaphus, roe deer
Capreolus capreolus, red fox Vulpes vulpes, grey wolf Canis lupus, pine marten Martes
martes, brown bear Ursus arctos, lynx Lynx lynx, and common buzard Buteo buteo
(photos and tables in Appendix I). Red and roe deer were also recorded from carcasses.

Twelve samples were collected (11 urine, 1 hair) for DNA analysis: 3 samples (25%) were
confirmed, by tracks, to be from lynx and 9 samples (75%) from wolf.

Wolves and lynxes shared records in only two out of all cells in which they were recorded,
an indication of a certain spatial separation (see first two rows of Table 2.4a).

Table 2.4a. Cells in which wolves and lynx were recorded (matching cells in bold).

Wolf Lynx

12K 12K

3K 3K

12J 13J

10K 14J

10J 3J

12L 4J

13K 14I

12I


