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Migration is an important component of ungulate behavioural tactics, that is tightly
linked both to population distribution and to the function ungulates exert in ecosystems.
The migration rate of several species has been observed to decrease, and climate change
and anthropic pressure have been indicated as potential driving causes. The loss of
migratory behaviour in ungulates could have paramount consequences on the ecosystems
that encompass their seasonal ranges, on the one side, and affect population dynamics on
the other.

This talk has two main goals: first, I will re-establish the link between migratory
behaviour definition, classification and emerging patterns, in ungulates; then, I will assess
the causes — or determinants — of migration by looking at a multi-population movement
dataset of a large herbivore in temperate climates, specifically the European roe deer.
The analysis of movement trajectories through different methods allowed us to identify
an inconsistency in the classification of migratory behaviour at individual level, that we
attributed to individual plasticity. Such inconsistency might have profound consequences
when assessing the prevalence of the migratory strategy at the population level, i.e.
the fraction of migrants in a partially migratory ungulate population. We then moved
forward, by acknowledging the emergence of movement patterns other than residence and
stereotyped migration, and attempting to identify and describe them through two versions
of an “index of migratoriness’, stemming from different analytical domains. Finally, we
have integrated a spatial-explicit (or Cartesian) — based approach in identifying migratory
patterns, with the underpinning determinants of migration. By using the concepts of
“ecological distance” and niche, we have developed a further ecological-based classifier of
migration, and used this index to identify the migratory niche of European roe deer.

Our multi-disciplinary, collaborative research contributes to understanding the
complexity of patterns and ecological motivations that are normally referred to as
migration, in ungulates. We offer a set of tools that can be applied on increasingly available
movement datasets of ungulates. We suggest to re-shape the question “if ungulate are
still migrating” into “how ungulates are changing their movement patterns”, and to focus
future research on the ecological profiles of such change. This applied approach should not
only inform on the state of ungulate migration, but also on the components of the global
change that are affecting it the most. This talk will thus stimulate the discussion whether
this new knowledge on ungulate migratory behaviour should suggest management and
conservation actions to favour and maintain migration, or if instead should be used to

84



Cexmust - MUTPAITUN

acknowledge the change in movement patterns as a form of reversible adaptive behaviour,
impossible to control.
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Murpanusa ABnAeTCA BaXXHBIM KOMIIOHEHTOM TaKTUKM IOBEIEHV s KOIBITHBIX, KOTO-
pas TeCHO CBs3aHa KaK C MONY/IALMOHHBIM paclpeeneHueM, Tak U ¢ QyHKIel, BbI-
MIOJTHSIEMOVI KOIIBITHBIMIU B 9KocucTeMaX. HabmiofaeTcss CHU KeHMe CTeTleH MUTPaLAN
HEKOTOPBIX BIUJOB U B Ka4eCTBe MOTEHMA/IbHBIX ABVDKYIUVX IPUYMH YKa3bIBaeTCA U3-
MEHEHMe KIMMaTa M aHTPOIOTeHHbIN npecc. 1loTepss MUTpallMOHHOTO MOBEJEHNS KO-
IIBITHBIX MOXKET IMETb II€PBOCTEINIEHHbIE IIOCIEICTBYA /I 9KOCUCTEM, KOTOPBIE, C OTHOM
CTOPOHBI, BKJIIOYAIOT CE30HHBIE YYAaCTKM OOUTAHUA U, C APYTOM CTOPOHBI, BIMSIIOT Ha
IVIHAMUKY TIOIY/LALUIA.

ITOT JOK/Iaf MMeeT JIB€ OCHOBHBIE LIe/IN: BO-TIEPBBIX, 1 3aHOBO YCTAHOBIIIO CBA3b MEX-
Iy oIIpefiefieH)ieM MUTPALMIOHHOTO MOBEJEeHNs, ero KaaccuduKaiyerl 1 BOSHUKAIOIN-
MU MOJENAMM; 3aTeM 51 OL[eHIO IIPUYMHBI — WU Ompepensonye GakTopbl MUTPALIUY,
Ha [IpyMepe IepeMeleHNs MOIMY/IALNI KPYITHOTO TPaBOSALHOIO B YCIOBUAX YMEPEHHOIO
K/I/MaTa, B YaCTHOCTY, €BPOIEVICKONM KOCY/IN. AHA/IN3 TPAEeKTOPUIL IIepeMEIeHNs pas-
JIMYHBIMY METOJIJaMU TIO3BOJIM/I HAM BBISIBUTH HECOOTBETCTBUS B KIACCU(PUKALINY MM-
IPALIIOHHOIO MTOBEJEHN A Ha MHVBULYaIbHOM YPOBHE, YTO MOXXHO OTHECTU K MH/AVIBY-
[lya/JIbHOM ITACTUYHOCTU. TaKoe HeCOOTBETCTBYE MOXKET MeTh Cepbe3Hble IOCIeACTBIUSA
IIpU OLIEHKE PAaCHpOCTPAHEHHOCTV MUTPALVOHHOV CTpaTerMy Ha ypPOBHE IOIYJIALNMY,
T.€. JJONIY MUTPAaHTOB B YaCTMYHO MUIPUPYIOLIEN MONMY/IALMM KOIBITHBIX. 3aT€M MBI
NPOABUHYINCDH [ajbllle, IIPM3HAB BOSHUKHOBEHIE MOJE/EN IepeMeleHNA, OTINYHbIX
OT IJIUTENHHOTO IPEeOBIBAHNS U CTEPEOTUITHON MUTPALV, & TAKXKe Jie/iasi MOMbBITKU UX
OIIpefie/IeHNA U OIIVICAaHMA Yepe3 IBe BepCUY «MHIeKCa MUTPALIIOHHOCT», BBITEKAIOIINX
U3 Pa3IMYHBbIX aHATUTUYECKNUX obOmacTeit. HakoHer, Mbl 0OBeqUHIIN OCHOBAHHBIN Ha
IPOCTPaHCTBEHHO-ABHOM (mmm KapresmaHCKOM) TOAXOfe onpefie/ieHNsl My Teil MUTpa-
VIV C OCHOBOIIO/TATrAl0INM (GAaKTOPOM MUTpALMi. VICTIO/Nb3Ys MOHATUA «9KOTOTUIECKO-
rO PacCTOSHVS» Y HUIIV, MBI pa3paboTasy JaabHeNIIyIo, 9KOIOT4eckyl 000CHOBAHHYIO
KTacCUPUKAIVI0 MATPALIUU Y VICIIONb30BAIN 3TOT ITOKa3aTeNb A OIpeelieHNs MU-
TPalIOHHONM HUIIY €BPOIIEICKO KOCY/IN.

Hame mHoronmpodmapHOe COBMeCTHOE MCCIefOBaHMe CIIOCOOCTBYeT IOHVMAaHNIO
CTIOXKHOCTY MOJIeTIell ¥ 9KOIOTMYECKUX JBVDKYIIVIX CVUJI, KOTOPbIe OOBIYHO YIIOMUHAIOTCS
IpY ONMMCAHUY MUTPALMM Y KOIBITHBIX. MBI IpeyiaraeM HabOp MHCTPYMEHTOB, KOTO-

85



Session - MIGRATIONS

pble MOTYT OBbITh IIPMMEHEHBI /IS aHa/mM3a Bce O6oee u 6ojiee JOCTYNHBIX 6a3 TaHHBIX
nepeMelleHns KOIbITHLIX. [IpemmaraeTcs nepeopMymnpoBarh BOIIPOC «MATPUPYIOT /I
KOIIBITHBIE IIO-TIPEKHEMY» Ha «KaK KOIIBITHbIE MEHAIOT CBOM MOJENN IepeMeEIleHN A,
Y COCPeIOTOYNTD OYAYIMe MCCTeSOBAaHMA Ha 9KOJIOTMM TaKMUX M3MEHEHMIT. DTOT IpH-
KJIQJIHOW ITOZIXOJI TOJDKEH He TOTbKO MHPOPMUPOBATH O COCTOSHUY MUTPALIVV KOIIBIT-
HBIX, HO U O KOMIIOHEHTaX IJI00a/IbHOTO M3MeHEeHM I, KOTOPble O0JIbIlle BCEro BINUAIT Ha
HUX. JTOT OK/IaJ OyfeT TakuM 00pa3oM CTUMY/IMPOBATh JVICKYCCUIO O TOM, JIO/DKHBI
IVl HOBbIE 3HAHVA O MUTPALVIOHHOM IIOBEJIEHNM KOIIBITHBIX IIPEJIIONaraTh yIpasieHye
YL COXpaHEHNE B INO/Ib3Y NMOAAEP>KAHNA MUTPALUY, VIM BMECTO 3TOTO ClAefyeT IPUHATD
M3MEeHEHNsI B MOJIe/ISIX IepeMellleHNs, Kak (GopMy 0OpaTHOTrO alaliTUBHOTO MTOBEIECHNS,
He ITOAIAI0IIErocs KOHTPOJIO.
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