2. In Situ Management of Carpathian lynx
2.1. Short introduction on in situ management

According to the Convention on Biological Diversity, “the fundamental requirement for the
conservation of biological diversity is the in situ conservation of ecosystems and natural habitats and
the maintenance and recovery of viable populations of species in their natural surroundings” (Bonn
Lynx Expert Group 2021). In Situ Management of a species means the maintenance and recovery of
viable populations of the species in its natural habitats (EEA 2022) i.e. to conserve the species in its
natural habitats.

In Situ management of a species or subspecies, here the Carpathian lynx, comprises of the
conservation, monitoring and management of its wild populations. Management interventions
include reintroduction of Carpathian lynx into areas where the species historically occurred,
reinforcements of populations by releasing individuals in an already existing lynx population or
translocations of individuals between subpopulation to facilitate genetic exchange.

Part of the In Situ management is also the genetic monitoring of the wild populations (chapter 2.2).
This is particularly important to early detect indications of any genetic issues such as inbreeding
depressions that can occur when a (sub)population declines reaching a critical small population size
leading to reproduction between closely related lynx individuals. Such depressions are connected
with health issues. By means of genetic monitoring, also the connectivity and genetic exchange
between subpopulations can be analysed. Moreover, genetic monitoring of wild populations is
important to develop recommendations in regard to which lynx individuals genetically would be the
most suitable ones to be released e.g. in the frame of a reintroduction or reinforcement project in a
certain area/region. Based on the results of the genetic monitoring recommendations even at the
metapopulation level can be formulated as well as specific recommendations for subpopulations can
be developed.

In Situ management also includes the management of orphaned lynx in their natural environment
e.g. through the provision of food, as well as their capture and transport from the wild into
rehabilitation centers and from there to release sites as well as the corresponding guidelines for such
interventions (chapters 2.3 & 2.4).

The monitoring of released lynx e.g. by means of radio telemetry or camera trapping, the so-called
post-release monitoring, is an important part of the In Situ management too. It allows measuring the
success of reintroduction and reinforcement projects. Through monitoring lynx over a certain time
period, one can determine how long the released individual survived and if it could integrate its
genes into the population through successful reproduction (chapter 2.5).

Last but not least management interventions i.e. in regard to when a lynx should be removed from
the population for example due to a specialization on livestock depredation, is part of the In Situ
management (chapter 2.5).

All these different subjects are covered in detail in the following chapters.
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2.2. Genetic monitoring and recommendations at metapopulation level

Genetic monitoring is important for all small, reintroduced, isolated, and fragmented populations,
and for those that went through a serious historic bottleneck. In other words: for all European lynx
populations. The reintroduced populations will not be (genetically) viable in the foreseeable future,
so they need short- to long-term genetic management (Mueller et al. 2020). All reintroduced lynx
populations in Central and Western Europe with exception of those in Poland are considered part of
the Carpathian lynx ESU. At the Bonn conference in 2019, the following recommendations have been
established.

Small and isolated populations should be genetically managed to minimise loss of genetic diversity
(heterozygosity, allelic richness) and to keep the inbreeding coefficient F; below 0.15. If the
inbreeding coefficient exceeds 0.25 (equivalent to full sibling mating) immediate action is needed to
restore the genetic variability of the populations and decrease the inbreeding coefficient. Gene flow
should be established within a local metapopulation to reach these goals. If this is not possible or not
sufficient through natural migration, assisted gene flow (assisted dispersal) has to be implemented. If
local metapopulation dynamics (within an extant, but fragmented population or between
neighbouring reintroduced populations) is functioning either through natural gene flow or assisted
dispersal, the effective population size of the population/metapopulation (Fig. x) should not drop
below an effective population size of 100 mature individuals as recently proposed by Frankham et al.
(2014). Consequently, releasing related animals in newly founded or very small population nuclei
should be avoided. Related animals and animals from inbred populations should not count fully, but
e.g. 2 siblings as 1.75. Genotyping of each animal to be released is mandatory.

The sampling of material for genetic analyses needs to be included in monitoring protocols:
Opportunistic sampling (e.g. from dead or captured lynx) has to be permanently implemented across
the range. If a sample-size goal of 30 animals per generation (5 years) per population is not reached,
sampling needs to be intensified. A common panel of 15 microsatellites should be used across the
range by all laboratories involved in genetic monitoring of lynx. Calibration samples need to be
exchanged between participating laboratories and a calibration table should be shared. New marker
systems should be tested as they become available.

Recommendations:

1. Genetic monitoring needs to be established where it does not already exist and must
become mandatory for all lynx populations in Continental Europe. This includes the tracking
of genetic diversity and inbreeding over time, allowing assessing the effective population size
(N¢) and the detection of gene flow between neighbouring populations.

2. To establish an assisted metapopulation management, a system for assessing and exchanging
animals (e.g. orphaned lynx) between reintroduced and other genetically deprived
populations/subpopulations needs to be developed.

3. A permanent lynx genetics working group including experts from the laboratories involved in
genetic monitoring and research should be established. This group should develop a more
detailed protocol for genetic monitoring and conservation (genetic remedy of inbred
populations, long-term genetic management of the metapopulations). Regular exchange of
information between participating laboratories and with the in situ projects needs to be
secured. Any new laboratory starting to work in lynx genetics is encouraged to join the
working group.

Recommendation 1 has been implemented in various populations: Alps, Jura Mts, Dinaric Range, and
Harz Mts. For the Jura Mts, France has joined and provided samples to be included into the Swiss
project. For Recommendation 2, work is under way, and Recommendation 3 has been implemented



through the founding of the CE Lynx network. The focus of the work here is currently on
implementing Recommendation 2.
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Fig. x. Distribution of the Carpathian lynx L. I. carpathicus in Continental Europe 2012—-2016 (colours =
populations), confirmed (radio-telemetry, camera trapping, or genetics), or anticipated movements of lynx
between populations (arrows), unconfirmed, but potentially important connections, and proposed (meta-)
populations (polygons A-D, see text) to be conserved and managed as larger units. Adapted from Bonn Lynx
Expert Group (2021).
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