Accepted Manuscript

Holocene Environmental Changein Kamchatka: A Synthesis

S.J. Brooks, B. Diekmann, V.J. Jones, D. Hammarlund

Pl S0921-8181(15)30026-6

DOI: doi: 10.1016/j.gloplacha.2015.09.004
Reference: GLOBAL 2325

To appear in: Global and Planetary Change

Received date: 16 February 2015
Revised date: 30 July 2015
Accepted date: 3 September 2015

Please cite this article as: Brooks, S.J., Diekmann, B.; Jones, V.J., Hammarlund,
D., Holocene Environmental Change in Kamchatka: A Synthesis, Global and Planetary
Change (2015), doi: 10.1016/j.gloplacha.2015.09.004

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.gloplacha.2015.09.004
http://dx.doi.org/10.1016/j.gloplacha.2015.09.004

Holocene environmental change in Kamchatka: a synthesis
S.J. Brooks?, B. Diekmann?, V.J. Jones®, D. Hammarlund*

'Department of Life Sciences, Natural History Museum, Cromwell Road, London SW7 5BD,
UK. s.brooks@nhm.ac.uk tel: +44 2079425198

2 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Telegrafenberg
A43, 14473 Potsdam, Germany

% Environmental Change Research Centre, Department of Geography, University College
London, Gower Street, London WC1E 6BT

* Quaternary Sciences, Department of Geology, Lund University, Sélvegatan 12, SE-223 62

Lund, Sweden
Abstract

We present a synthesis of the results of a multiproxy, multisite, palaeoecological study of
Holocene environmental change in Kamchatka, Far East Russia, details of which are
presented elsewhere in the volume. We summarise the results of the analyses of pollen,
diatom, chironomid, and testate amoebae assemblages, together with stable isotopes of
oxygen and carbon, and sediment characteristics from the sediments of five lakes and a
peat succession on a latitudinal gradient of the Kamchatka Peninsula, to infer environmental
change and establish the major climate forcers and climatic teleconnections. There are
synchronous shifts in the assemblage composition of most of the biota and across most sites
at 6.5-6.2 ka BP, 5.2 ka BP, 4.0 ka BP, and 3.5 ka BP, suggesting a response to strong
regional climate forcing at these times. These dates correspond to the warmest part of the
Holocene Thermal Maximum (HTM) (6.5-6.2 ka BP), the beginning of the Neoglacial cooling
(5.2 ka BP), the coolest and wettest part of the Neoglacial (4.0 ka BP), and a switch to
warmer and drier conditions at 3.5 ka BP. Our results provide evidence for the penetration
and domination of different air masses at different periods during the Holocene. Cool and dry
periods in winter (e.g. at 6.0 ka BP) were driven by a relatively weak pressure gradient
between the Siberian High and the Aleutian Low, whereas cool, wet periods in winter (e.qg.
the Neoglacial and during the LIA) developed when these two systems increased in strength.
Warm, dry, continental periods in summer (e.g. at 2.5 ka BP) were driven by a weakening of
the Siberian High. We find that the timing of the HTM in Kamchatka is later than in the
Eurasian arctic but similar to northern Europe and the sub-arctic part of eastern Siberia. This
progressive onset of the HTM was due to the effects of postglacial ice-sheet decay that

modulated the routes of westerly storm tracks in Eurasia.
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