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Phylogeography and distribution of moose (Alces
alces) in Eurasia during the last 50 000 years

Magdalena Niedziatkowska', Danijela Popovi¢?, Marcin Gorny’,
Piotr Chibowski3, Krzysztof Stefaniak*, Joanna Gornia', Maciej
Sykut', Bogdan Ridush3, Urszula Ratajczak-Skrzatek*, Oleksandr
Kovalchuksé, Michat Ostrowka?’, Michat Golubinski2, Pawet
Mackiewicz’, Matgorzata Suska-Malawska3, Mateusz Baca?;

T Mammal Research Institute Polish Academy of Sciences, Stoczek 1, 17-230 Biatowieza, Poland

2 Laboratory of Paleogenetics and Conservation Genetics, Centre of New Technologies (CeNT), University
of Warsaw, S. Banacha 2c¢, 02-097Warsaw, Poland

3 Faculty of Biology, University of Warsaw, Miecznikowa 1, 02-096, Warsaw, Poland

4 Department of Palaeozoology, University of Wroctaw Sienkiewicza 21 50-335, Wroctaw, Poland

5 Yuriy Fedkovych Chernivtsi National University, Kotsyubynsky 2, 58012 Chernivtsi, Ukraine

6 Department of Paleontology, National Museum of Natural History National Academy of Sciences of
Ukraine, 15 B. Khmelnytsky 15, Kyiv 01030 Ukraine

7 Department of Bioinformatics and Genomics, Faculty of Biotechnology, University of Wroctaw, Joliot -
Curie 14a, 50-383 Wroctaw, Poland

Corresponding address: mniedz@ibs.bialowieza.pl
Keywords: expansion, extinction, genetic diversity, mitochondrial DNA, recolonization,
stable isotopes, cold-adapted species

We analysed the range, habitat and mitochondrial DNA variability of moose
(Alces alces) in relation to environmental changes in Eurasia since the Late Pleis-
tocene. In our study, we analysed both contemporary and radiocarbon-dated
moose samples, their whole mitochondrial DNA (mtDNA) genomes as well as sta-
ble carbon (613C) and nitrogen (615N) isotope composition in bone collagen
extracted from selected samples. The range of moose and their genetic diver-
sity were larger in the Late Pleistocene and the Early Holocene than today, and
they have changed as a result of climatic oscillations and human impact. After
surviving in several refugia during the Last Glacial Maximum (LGM), moose rap-
idly recolonised more northerly located areas that were released by the gla-
cier. By the Early Holocene, moose was found almost everywhere in Europe,
except the southernmost areas. Then the moose’s range began to decline. The
most dramatic contraction occurred in the last few hundred years, probably due
to intensive over-hunting by humans. Some of the genetic variants of the spe-
cies have not survived to modern times. Today we have three mtDNA clades
of moose in Europe. Two of them, the Western and the Central ones, have suf-
fered the most because of range contraction during the Holocene.






