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Students in Polar and Alpine Research Conference 2017 - Preface
Lenka Ondráčková

Dear young polar scientists,
we were very happy to welcome you again at the
“Students in Polar and Alpine Research Conference
2017” which was held on the ground of Depart-
ment of Geography, Masaryk University, Brno,
Czech Republic.
This has been the third year of the conference and

we clearly face the conference is more attractive
for students and young researchers every year ba-
sing on the numbers of participants. The conferen-
ce organisation team enlarged, because our
interests in Polar and Alpine research goes deeper
and wider.
We were very glad to present four interesting

keynote lectures at the conference, which covered
various topics of Polar and Alpine sciences and
were presented by world-wide experts in their
scientific fields.

We received 34 abstracts, including four keynotes,
focusing on geosciences and biosciences in Polar
and Alpine regions, with 24 oral presentations and
10 posters. The conference lasted two days with six
sessions and evening poster session and the field
trip was planned for the third conference day. With
participants we spent a great time at the margin of
Moravian Karst, in Hády Nature Reserve with a
beautiful view to Brno and its surroundings.
We believe that the interest of us, young resear-

chers, in a Polar and Alpine research will further
grow and we will meet at the Department of Ge-
ography, Masaryk University in Brno again in
2018.

In Brno, 20 April, 2017
Lenka Ondráčková

Proceedings

Students in Polar Research Conference 2017

Place • Date

Brno (Czech Republic) • 20 - 22 April 2017

Editors

Lenka Ondráčková, Klára Ambrožová,
Klára Čížková, Filip Hrbáček, Jakub Ondruch

Address

Department of Geography, Faculty of Science, Masaryk University, Kotlářská 2, 611 37 Brno, Czech
Republic

ISBN 978-80-210-8564-0

Published by Masaryk University, Žerotínovo nám. 617/9, 601 77 Brno, Czech Republic 1 st edition, 2017

Note

Abstracts in proceedings were not reviewed, authors are responsible for the content and formal validity of
their contributions.

Acknowledgements

The organisers of Students in Polar and Alpine Conference 2017 gratefully thank to Department of
Geography (MUNI/A/1419/2016: Integrated research of environmental changes in the landscape sphere II)
and large infrastructure project LM2015078 “Czech Polar Research Infrastructure” for providing funding,
space and material support. We acknowledge keynote speakers who had the will to contribute to the
conference. Last but not least, we would like to thank PYRN for financial support of the conference.



TABLE OF CONTENT

Keynote section
Short-term geomorphological evolution of proglacial systems
Jonathan L. Carrivick. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
How to unravel the chemical composition and distribution of soil organic matter in polar ecosystems
Carsten W. Mueller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Radiative and dynamical influences on polar stratospheric temperature trends
Harald E. Rieder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Antarctic glacier snowpack ecology
Marie Šabacká, Andy Hodson, Aga Nowak, Anne Jungblut, David Pearce, Francisco Navarro, Peter
Convey and Goncalo Vieira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Participant section
Factors affecting the formation and development of air temperature inversions in Antarctic Peninsula
region in the autumn
Klára Ambrožová and Kamil Láska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Nadir and Limb satellite measurements on polar mesospheric clouds
Tobias. Bachmann, Christian von Savigny andMartin Langowski. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2
Changes of the proglacial lakes in the Kaunertal between 1953 and 2016
Silja Bermich. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4
Investigation of plant reproduction systems in Himalayas using flow cytometric seed screen
Viktorie Brožová, Petr Koutecký and Jiří Doležal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5
The intercomparison of brewer spectrophotometer and satellite total ozone measurements at the Antarctic
Marambio base in 2011–2013
Klára Čížková, Kamil Láska and Ladislav Metelka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6
Individual analyses of atmospheric aerosol particles north of the Arctic polar circle
Edgar Palma Brito Conceição. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8
Weather patterns in Longyearbyen area (Svalbard) in early spring 2016: the students’ case study
Lukáš Dolák, Lenka Vejrostová, Anna Troppová, Marie Doleželová and Kamil Láska. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9
The Eco-Grid of Ny-Ålesund: a multidisciplinary approach to investigate the climate change effects in the
Arctic
Mauro Guglielmin, Stefano Ponti, Vito Vitale and Nicoletta Cannone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21
Effect of recent regional cooling on active layer thickness in the Antarctic Peninsula region
Filip Hrbáček, Marc Oliva and Daniel Nývlt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Elemental composition ofTardigrada and Rotifera in cryoconite sediment in Svalbard
Tereza Jaroměřská and Jakub Žárský. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Redox and biogeochemical processes inferred from permafrost porewater extractions
Eleanor Jones, Jade Rogers, Ebbe Bak, Kai Finster, Andy Hodson, Gunnar Mallon, Kelly Redeker, Steve
Thornton and Jacob Yde. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Water temperature and runoff dynamics in two high Arctic streams
Jan Kavan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Morphometry of sorted circles around hyaloclastite breccia boulders on James Ross Island, Eastern
Antarctic Peninsula region
Michaela Kňažková, Daniel Nývlt and Filip Hrbáček. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Cold adaptation of cell membrane in Antarctic bacteria
Stanislava Králová and Ivo Sedláček. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Reconstructing the palaeoecological conditions of near shore en vironment during Pleistocene/Holocene
transition in Mimerbukta, central Svalbard: A methodological approach
Martin Lulák, Daniel Nývlt and Jan Altman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31



Spatial heterogeneity in functioning and properties of frost boil ecosystems of Taz Peninsula, NorthWest
Siberia, Russia
Alexander Myshonkov and Natalia Petrzhik. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Response of carbon store in forest-tundra transition to the climate change impact
Olga Ogneva, George Matyshak andMatvey Tarkhov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
The role of sediment sources in downstream changes of clast shape characteristics of bedload sediments in
proglacial gravelbed Muninelva River, Svalbard
Lenka Ondráčková, Martin Hanáček and Daniel Nývlt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Seasonal water and suspended sediment chemistry in proglacial and pronival streams in Petuniabukta,
Central Spitsbergen, Svalbard
Jakub Ondruch, Václav Tejnecký, Daniel Nývlt, Martina Vítková and Jan Kavan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
The Arctic ecosystem response to permafrost thawing
Nataliia Petrzhik, Georgy Matyshak, Dmitriy Petrov and Alexandr Myshkonov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Relationships between geomorphic disturbance dynamics and vegetation change in central Alps
Stefano Ponti, Nicoletta Cannone andMauro Guglielmin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Distribution of soil organic matter in soils from Ulu Peninsula, James Ross Island
Isabel Prater, Lars Arne Meier and Carsten W. Mueller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Late Holocene environmental changes revealed in sedimentary cores from two infilled lakes in the
Kobbefjord area, southwestern Greenland
Matěj Roman, Barbora Chattová, Jiří Lehejček, Václav Tejnecký, Petra Polická, Karel Němeček, Jakub
Houška and Daniel Nývlt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Salix polaris growth responses to active layer detachment and solifluction processes in High Arctic
Liliana Siekacz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Use of climate reanalyses to study of the annual speed and direction of wind on the Northwestern
Spitsbergen
Tomasz Strzyżewski and Patrycja Ulandowska-Monarcha. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Separation of soil respiration components in permafrost zone
Maria M. Udovenko, Olga Yu Goncharova and Anna R. Sefilian. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Spatial thermal diversity and atmospheric circulation including extremes in the area of Forlandsundet (NW
Spitsbergen) in 2010–2013
Patrycja Ulandowska-Monarcha, Rajmund Przybylak and Andrzej Araźny. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
The effect of climate on morphology and development of sorted circles and polygons
Tomáš Uxa, Peter Mida andMarek Křížek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Assessing the dynamics of thermokarst lakes in Eastern Siberia using remote sensing data
Ekaterina Vasileva. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .49
Heavy metals in lake sediments of deglaciated area of James Ross Island (Antarctica)
Martin Vašinka, Lukáš Krmíček, Dalibor Všianský, Pavel Coufalík, Ondřej Zvěřina, Radek Ševčík and
JosefKomárek 50



Všechna práva vyhrazena. Žádná část této elektronické knihy nesmí být reprodukována nebo 
šířena v papírové, elektronické či jiné podobě bez předchozího písemného souhlasu 
vykonavatele majetkových práv k dílu, kterého je možno kontaktovat na adrese Nakladatelství 
Masarykovy univerzity, Žerotínovo náměstí 9, 601 77 Brno. 
 
 
 

All rights reserved. No part of this e-book may be reproduced  
or transmitted in any form or by any means without prior written 
permission of copyright administrator which can be contacted  
at Masaryk University Press, Žerotínovo náměstí 9, 601 77 Brno. 

 
 



SPARC 2017
Keynote section



Short-term geomorphological evolution ofproglacial systems
Jonathan L. Carrivick1,2*
1 School ofGeography, University ofLeeds, Woodhouse Lane, Leeds, West Yorkshire, LS2 9JT, UK.
2 water@leeds, University ofLeeds, Woodhouse Lane, Leeds, West Yorkshire, LS2 9JT, UK.

* corresponding author (j. l. carrivick@leeds.ac.uk)

Proglacial systems within polar and alpine envi-
ronments are amongst the most rapidly changing
landscapes on Earth, as glacier mass loss, per-
mafrost degradation and more episodes of intense
rainfall progress with climate change. This pre-
sentation addresses the urgent need to quantitative-
ly define proglacial systems not only in terms of
spatial extent but also in terms of functional pro-
cesses. It firstly provides a critical appraisal of
prevailing conceptual models of proglacial sys-
tems, and uses this to justify compiling data on ra-
tes of landform change in terms of planform,
horizontal motion, elevation changes and sediment
budgets. These data permit us to produce novel
summary conceptual diagrams that consider
proglacial landscape evolution in terms of a balan-
ce of longitudinal and lateral water and sediment
fluxes. Throughout, examples of newly emerging
datasets and data processing methods because
these have the potential to assist with the issues

of: (i) a lack of knowledge of proglacial systems
within high-mountain, arctic and polar regions, (ii)
considerable inter- and intra-catchment variability
in the geomorphology and functioning of proglacial
systems, (iii) problems with the magnitude of
short-term geomorphological changes being at the
threshold of detection, (iv) separating short-term
variability from longer-term trends, and (v) of the
representativeness of plot-scale field measure-
ments for regionalisation and for upscaling. It is
considered that understanding of future climate
change effects on proglacial systems in polar and
alpine environments requires holistic process-based
modelling to explicitly consider feedbacks and
linkages, especially between hillslope and valley-
floor components. Such modelling must be infor-
med by a new generation of repeated distributed
topographic surveys to detect and quantify short-
term geomorphological changes.
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How to unravel the chemical composition and distribution of soil
organic matter in polar ecosystems
Carsten W. Mueller1*
1 Lehrstuhl für Bodenkunde, TUMünchen, Freising, Germany

* corresponding author (cmueller@wzw. tum.de)

A large number of studies predict changing or-
ganic matter (OM) dynamics in polar soils due to
global warming. In contrast to rather slowly alte-
ring bulk soil properties, single soil organic matter
(SOM) fractions can provide a more detailed pictu-
re of the processes involved in the fate of OM in
polar regions. Although there is a large number of
studies using physical soil fractionation for tempe-
rate soils, there are only scarce information on the
distribution of OM in possibly differently stabilized
fractions of permafrost affected soils. By combi-
ning bulk analytical methods (e.g. C and N analy-

ses, NMR spectroscopy) with state of the art
spectromicroscopic techniques (SEM, Nano-SIMS)
it is possible to unravel processes stabilizing OC
reaching from the formation of organo-mineral as-
sociations to soil aggregation. Although climatic
stabilization due to reduced microbial decay at low
temperatures is the most important factor in per-
mafrost soils at the moment, in a warmer future this
may change to other mechanisms, likely OC stabi-
lization in aggregated soil structures and organo-
mineral associations.
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Radiative and dynamical influences on polar stratospheric
temperature trends
Harald E. Rieder1,2, 3*
1 Wegener Center for Climate and Global Change and IGAM/Department ofPhysics, University ofGraz, Austria
2 Austrian Polar Research Institute, Vienna, Austria
3 Lamont-Doherty Earth Observatory ofColumbia University, Palisades, NY, USA

* corresponding author (harald. rieder@uni-graz.at)

A detailed understanding of stratospheric variabi-
lity and change is essential for our understanding of
the climate system, and since the detection of the
Antarctic ozone hole in the late 1980s the state of
the Earth’s stratosphere has received much attenti-
on. Especially changes in stratospheric composition
and dynamics are of importance as radiative and
dynamical heating rates control stratospheric
temperatures. The state of the ozone (O3) layer is
of central interest in stratospheric research and it is
well understood that chlorofluorocarbon induced
O3 loss has caused widespread cooling in the mid-
dle atmosphere over recent decades. Besides O3,
well-mixed greenhouse gases (WMGHG) such as
CO2, CH4 und N2O are of particular importance.
While radiative forcing due to WMGHG is positive
in the troposphere, their increase causes cooling at
higher levels, particularly in the upper atmosphere.
Stratospheric cooling influences the stability of the
polar vortex and has been shown to significantly

alter the large-scale atmospheric circulation. Today
it is well understood that changes in stratospheric
composition and stratosphere-troposphere ex-
change have important implications for surface cli-
mate variables. While concentrations of ozone
depleting substances are projected to decline to pre-
1980 values over the course of the 21 st century,
concentrations of WMGHG are projected to rise
under the IPCC’s representative concentration
pathways. Thus quantifying the radiative and
dynamic contributions to past, present and future
stratospheric temperature trends is essential for our
understanding of the stratosphere’s role in the cli-
mate system. In this presentation, I will illustrate
the role of O3 depletion and increasing WMGHGs
for radiative temperature trends in the Polar regi-
ons, quantify radiative and dynamical contributions
to observed temperature trends, and present selec-
ted aspects of ozone-climate connections from re-
cent modeling studies.
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Antarctic glacier snowpack ecology
Marie Šabacká1*, Andy Hodson2,3, Aga Nowak2,3, Anne Jungblut4, David Pearce5,7,
Francisco Navarro6, Peter Convey7 and Goncalo Vieira8
1 Centre for Polar Ecology, University ofSouth Bohemia, České Budějovice, Czech Republic
2 Department ofGeography, University ofSheffield, Sheffield, UK
3 Arctic Geology, University Centre in Svalbard (UNIS), Longyearbyen, Norway
4 Department ofLife Sciences, Natural History Museum, London, UK
5 Faculty ofHealth and Life Sciences, University ofNorthumbria, Newcastle upon Tyne, UK
6 Departamento de Matematica Aplicada, ETSIde Telecomunicacion, Universidad Politecnica de Madrid, Spain
7 British Antarctic Survey, Cambridge, UK
8 Centre for Geographical Studies-IGOT, Universidade de Lisboa, Lisbon, Portugal

* corresponding author (sabacka.marie@gmail. com)

Melting snow contributes to about 83%, of all
surface and near-surface melting in Antarctica and
the magnitude of the melt is now occurring at an
unprecedented rate relative to the last 1000 years in
the Antarctic Peninsula region. Yet, there are so
few insights into how biogeochemical and biologi-
cal processes are enhanced by this melting that we
have little idea of its impacts. In this project, we
tried to quantify changes in in-situ microbial pro-
cesses in order to address the enormous uncertainty
that exists with respect to how the export of labile
nutrients and viable microorganisms by runoff
might influence downstream terrestrial and marine
ecosystems in South Orkney and South Shetland
Islands.
We coupled optical techniques and measuring of

biological production from radiolabel incorporation
with monitoring of chemistry and microbial diver-
sity in order to draw a new insight into the ecology
of maritime Antarctic snowpacks. Our observations
revealed significant heterogeneity within the snow:
e.g metre-scale patchiness influenced by allochtho-
nous nutrient inputs from marine fauna and dust in
the South Orkney Islands. In addition, there was a
marked difference in the microbial biomass and
community composition of coastal snow patches

compared with that found on nearby (and more ex-
pansive) glacial snowpacks in the South Shetland
Islands. Overall, chemical and physical properties
of maritime Antarctic snow are intricately linked to
its resident microbial ecosystem.
We have also observed the development of extre-

me chemical conditions at the base of the snow-
pack (where many microorganisms are initially
present during the summer) and harsh abiotic con-
ditions that can prevent the surface manifestation of
snow algae and other photoautotrophs due to burial
and impose water supply restrictions due to re-
freezing. It will be demonstrated that these greatly
influence net ecosystem production measurements
and, along with photochemical transformation of
organic carbon, mean that the estimation of biolo-
gical production from snowpack and/or boundary
layer CO2 profiles is extremely difficult to achieve.
Our findings also showed that glacier melt-
water runoff export high quantities of filterable
(6–81 kg km-2 a-1 ) and sediment derived iron
(27.0–18,500 kg km-2 a-1 ) into the downstream
terrestrial and marine ecosystems. As a consequen-
ce, iron supplied by glacial weathering results in
pronounced hotspots of biological production in an
otherwise iron-limited Southern Ocean Ecosystem.
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Factors affecting the formation and development of air temperatu-
re inversions in Antarctic Peninsula region in the autumn
Klára Ambrožová1* and Kamil Láska1
1 Department ofGeography, Faculty ofScience, MasarykUniversity, Kotlářská 2, 611 37 Brno, Czech Republic

* corresponding author (ambrozova.kl@mail.muni. cz)

Keywords: James Ross Island, Antarctic Peninsula, temperature inversion, vertical profile

Stable stratification is a very persistent feature in
polar regions, although with decreasing latitude, a
shallow convective boundary layer can develop,
especially in summertime (Nygård et al. , 2017). Air
temperature inversions possess a huge challenge
for both climate and numerical weather prediction
(NWP) models; nevertheless, their correct repre-
sentation is important for the surface energy balan-
ce estimation. The spatial variation of air
temperature inversion properties in Antarctica has
been analysed in several studies; however, bounda-
ry layer characteristics can differ significantly over
deglaciated areas. For both validation and refine-
ment of climate and NWP models it would be
beneficial to understand which factors contribute to
air temperature inversion formation in Antarctica.
In this study, we analysed a surface-based air

temperature inversion from the deglaciated part of
James Ross Island (Antarctic Peninsula), which
lasted between 21 st and 23rd April 2012. The
temperature difference between the top and the bot-
tom of the inversion reached 13°C. The study was
based on a set of three automatic weather stations
located at 10, 1 55, and 375 m a.s.l. The inversion
was investigated with relation to other meteorolo-
gical surface variables (wind speed, wind direction,
global and reflected short-wave radiation), sea ice
(Meier et al. , 2016), and regional-scale atmospheric
circulation conditions (ERA-Interim, Dee et al. ,
2011 ). The analysis revealed that both thermal ad-
vection and adiabatic compression played an
important role in the formation of the air tempera-

ture inversion. It was also found that the lowest air
layer got decoupled, as was clearly seen from the
wind speed and wind direction measurements.
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Polar mesospheric clouds (PMCs) were first ob-
served in 1885 after the eruption of Krakatoa. The
optically thin PMCs are found at latitudes poleward
of about 50° in an exceptionally cold region of the
atmosphere, which can be found near the summer-
time mesopause, i.e. at the height of 80 to 85 km.
Satellite measurements provide a long term global
picture of PMC properties. In the nadir mode, the
air volume directly below the satellite is observed
with a good spatial resolution, so that PMC
occurrence rates can be acquired. In the limb ob-
servation mode, the atmosphere is observed
tangentially. This mode yields a better height reso-
lution and is commonly used to obtain cloud par-
ticle sizes. Attributes like the mean size and the
size distribution of the cloud particles are still
heavily debated. The mean particle size as determi-
ned by different studies varies between 20 and
about 100 nm (DeLand et al. , 2006).
In this study, we examined radiance data in the

260 to 300 nm range, which were measured in the
limb viewing geometry of the SCIAMACHY satel-
lite instrument (2002–2012). For the comparison
with other studies, the PMC occurrence rate and
particle radius were investigated. The ratio of PMC
detections versus the total number of measurements
yielded the PMC occurrence rate. Particle sizes
were determined by calculating the so-called
Angstrom exponent for a log-normal particle size
distribution with σ = 1 .4. Lookup tables (Baumgar-
ten et al. , 2007) provided the connection between
scattering angle, Angstrom exponent, and particle
radius. Furthermore, we investigated the influence
of ozone in the line of sight of SCIAMACHY, as
well as the influence of different solar spectra on
the determination of PMC particle size.
For latitudes between 70° and 80°, the PMC

occurrence rate increased from 0% to up to 80% in
the 20 days before the summer solstice, then it rea-
ched a plateau, and began to decrease about 30
days after the summer solstice. The PMC occurren-
ce rates at lower latitudes behaved in a similar way,
but with lower amplitudes. This depicted the
progress of the yearly PMC season and it was in
very good agreement with other studies (Robert et
al. , 2009; DeLand et al. , 2006).
Assuming a fixed solar spectrum by Skupin et al.

(2003) and disregarding the influence of ozone, we
found particle sizes of about 60 nm that were large-
ly independent of latitude. When using the daily

solar spectra measured by SCIAMACHY, the par-
ticle size showed a more realistic variation throu-
ghout the season. With the additional influence of
ozone, the mean particle size increased by about 5
nm.
In addition to the limb scattered light study, we

did an experimental study on PMC detection in the
nadir viewing geometry. Therefore, we applied an
algorithm that was already validated to work with
SBUV/2 data by DeLand et al. (2003) and Benze et
al. (2009) using the datasets of the satellite instru-
ments SCIAMACHY, GOME and GOME-2. In the
case of SCIAMACHY, it could be shown that the
PMC occurrence rates increased significantly du-
ring the PMC season and with increasing latitudes.
The satellite instrument GOME showed seemingly
random variations in the occurrence rate over time.
As the variations were apparently unrelated to the
PMC season throughout the entire mission, it can
be stated that the PMC detection with GOME is not
possible. For GOME-2, only the data from July
2012 were available, but showed higher PMC
occurrence rates at higher latitudes: the occurrence
rates were in very good agreement with the ex-
pectations.
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Proglacial lakes occur in high-mountain environ-
ments and are formed by the retreat of glaciers.
They can be found in topographic bedrock depres-
sions or in the areas behind moraine dams, which
inhibit runoff and retain water and sediments. For
proglacial regions, special morphodynamics and
permanent changes are typical. The velocity of the
changes depends on natural conditions (e.g. per-
mafrost), and on the location in the sediment-
supplying catchment area. Therefore, they are good
indicators of climate changes and sediment dyna-
mics in the catchment area (Otto, 2017).
The paper about the changes of proglacial lakes in

southern Kaunertal, Tyrol, Austria, is structured as
follows: an inventory of proglacial lakes, an analy-
sis of the formation and decay of the lakes, and an
analysis of alterations and influencing factors of
these.
Based on orthoimages from the period of in-

vestigation between 1953 and 2016, changes in

appearance, morphology and size of the lakes will
be analysed and correlated to processes induced by
glacier melting and permafrost degradation. Data of
permafrost distribution in Kaunertal exist in the
form of field data from geoelectrical measurements
(Dusik, 2013), there are also data acquired by the
empirical statistical model PERMAMAP (Hoelzle,
1 992).
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Apomixis is a specific way of asexual plant repro-
duction by seeds. It is hypothesised that in stressful
ecological conditions, such as in high altitude or la-
titude, it may be advantageous to turn from sexuali-
ty into apomixis. However, this hypothesis has
seldom been tested. To test this hypothesis, we
collected seeds of angiosperms from Indian Hi-
malayas, Ladakh, which represent an extreme envi-
ronment; vascular plants reach there the highest
elevations in the world.
The seeds were analysed by the method of flow

cytometric seed screen (FCSS); the breeding sys-
tem was inferred from the ratio of the embryo and
endosperm ploidy levels.
Altogether, 232 species were analysed. 3 species

had no clearly legible signals, so some modifi-
cation of the method would be needed. 44 species
had no detectable endosperm and the reproduction
system could not be assessed. 1 76 species showed
the sexual way of seeds formation, and 9 species
were clearly apomictic. Out of the nine apomictic
species, five belonged to the genus Potentilla (na-
mely P. gelida, P. pamirica, P. sericea, P. sojakii,
and P. venusta); other apomictic species were Bie-
bersteinia odora, Poa attenuata, Ranunculus mem-
branaceus, and Stipa splendens. All the apomictic
species showed pseudogamous development of se-
eds; with the exception of Stipa splendens, where
autonomous endosperm was rarely present.

Analysed apomictic species

Potenilla spp.: all apomictic species showed pseu-
dogamous development of seeds, the endo-
sperm/embryo ratio was mostly estimated as 6:2
(unreduced pollen or pollination with both reduced
sperms).

Poa attenuata: the species had seeds created by
pseudogamous apomixis, the ratio was always 5:2
(reduced pollen).
Ranunculus membranaceus: the species showed

the ratio 6:2, which indicates pseudogamy.
Stipa splendens: the endosperm:embryo ratios in-

dicating autonomous and pseudogamous apomixis
were observed; moreover, under pseudogamy, the
ratio varied between 5:2 and 6:2.
Biebesteinia odora: this species was mostly pseu-

dogamous; however, the way of fertilisation varied
between individual seeds. The usual endo-
sperm:embryo ratios 5:2, and 6:2 were observed.
One seed probably originated by the sexual-like
fertilisation of unreduced embryo-sac by unreduced
pollen: endosperm and embryo showed the ratio
3:2. Based on the comparison of the ratio to the in-
ternal standard, the embryo was 4C. We also reve-
aled seeds where triploid sperm cells might have
been participating (from the other plants in the po-
pulation – ploidy variation present?).
The results indicate that there was no affinity of

apomictic species to high elevations; apomixis was
rather bound to certain taxonomic groups. In the
genera Potentilla, Ranunculus and Poa, apomixis is
well-known even from low elevations. There was
no record of apomixis in ; however, in the fa-
mily , many apomictic species were pre-
sent. Biebersteinia odora (Biebersteiniaceae) was
the only species in which the occurrence of apo-
mixis was unexpected; however, this small family
is little known and data on reproduction systems
are missing.
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In Antarctica, severe stratospheric ozone losses
have been observed every austral spring since the
1980s (Farman et al. , 1 985). Stratospheric ozone
monitoring is extremely important because the ozo-
ne layer blocks much of the harmful solar UVB ra-
diation. This study aims to provide the comparison
of various total ozone column (TOC) data products
available for the Marambio Base, Antarctic Penin-
sula. The Marambio Base is a permanent Argentine
Antarctic station located on the Seymour Island to
the north of the Antarctic Peninsula region
(64°14′27.65″S 56°37′36.31 ″W, 196 meters above
sea level). At this station, numerous scientific
activities are carried on, including ground-based
TOC monitoring.
For the period 2011–2013, ground-based TOC

monitoring by the Brewer spectrophotometer B199
and three different satellite products have been
compared. B199, owned by the Czech Hydrome-
teorological Institute, was installed at the Maram-
bio Base in February 2010. Since then, regular
TOC observations have been carried out several ti-
mes a day. The Brewer spectrophotometer can only
perform measurements when the solar elevation is
greater than 10°, which means since mid-August to
the end ofApril at the Marambio Base (Metelka et
al. , 2016). The first satellite TOC data product
covered by this study was obtained by the Ozone
Monitoring Instrument (OMI), which is installed
aboard the NASA Aura Satellite launched in July
2004 (Levelt et al. , 2006). The second satellite
TOC data product was acquired by the instrument
Global Ozone Monitoring Experiment 2 (GOME-
2) flying on the MetOp series of satellites, which
were launched in October 2006 (MetOp-A) and in
April 2013 (MetOp-B). The launch of MetOp-C is
currently planned for the year 2018 (Munro et al. ,
2016). The third satellite TOC data product was ob-
tained by the Scanning Imaging Absorption
Spectrometer for Atmospheric Cartograhy (SCIA-
MACHY) on ESA Earth observation satellite
platform ENVISAT, which was launched in March
2002 (Bracher et al. , 2005). In the period
2011–2013, up to four data records from OMI and
GOME-2 were available for most of the days since
the beginning of August to the end of April. The
SCIAMACHY data records were only available

from January 2011 to the beginning of April 2012.
Therefore, there are in total 743 days for OMI, 753
days for GOME-2 and 320 days for SCIAMACHY,
in which both the B199 and satellite TOC ob-
servations were available. For each of these days, a
B199/satellite ratio was calculated.
In the studied period, the GOME-2 and the SCI-

AMACHY satellites overestimated the mean TOC
by about 1%, while the mean TOC from OMI dif-
fered by less than 1% from the B199 observations.
In extreme cases, the overestimation of the satellite
data products reached up to 44% (OMI), 52%
(GOME-2), and 31% (SCIAMACHY). When the
solar zenith angle was higher than approximately
80°, all the satellites overestimated the mean TOC
of a given month (August and April), and also the
variability of the B199/satellite ratios was rather
high and the coefficients of determination between
the daily satellite and B199 TOC ranged from 0.41
to 0.68. The only exception was SCIAMACHY,
which showed a very low variability and a high co-
efficient of determination (0.86) between the daily
satellite TOC and B199 data in August. The
B199/satellite ratios displayed a high variability al-
so in October (and, in the case of SCIAMACHY,
November), when the polar vortex starts to break
down each year. In austral summer (December,
January, February), the satellite TOC records
showed a very good agreement with B199 data,
low variability and high coefficients of determi-
nation (0.79–0.91 ).
In conclusion, out of the three studied satellite

products, both OMI and GOME-2 seem to be very
reliable for the Antarctic Peninsula conditions. On
the other hand, SCIAMACHY showed a lower
degree of agreement with the ground-based TOC
observations during the austral spring months and
is therefore not very reliable for studying the spa-
tial differences in the stratospheric ozone over
Antarctica. The OMI and GOME-2 data products
may be very helpful for various studies when
ground-based TOC observations are not available.
However, the results must be handled with care,
especially when the solar zenith angle is high and
the satellite TOC tends to be overestimated compa-
red to ground-based observations.

16



17

Acknowledgements

The research was supported by the project of the
Czech Hydrometeorological Institute No.
03461022 ‘Monitoring of the ozone layer and UV
radiation in Antarctica’ , which is funded by the
State Environmental Fund of the Czech Republic,
by the project of Masaryk University MU-
NI/A/1 315/2015 ‘Integrated research of environ-
mental changes in the landscape sphere’ and by the
project LM2015078 ‘Czech Polar Research In-
frastructure’ funded by the Ministry of Education,
Youth and Sports of the Czech Republic. The data
used in this study were obtained from the Czech
Hydrometeorological Institute, the OMI instrument
(NASA), and the GOME-2 (NOAA) and SCIA-
MACHY (ESA) instruments.

References
Bracher, A. , Lamsal, L. N. , Weber, M. , Bramstedt, K. ,
Coldewey-Egbers, M. , Burrows, J. P. (2005). Global
satellite validation of SCIAMACHY O3 columns with

GOME WFDOAS. Atmospheric Chemistry and Phys-
ics, 5, pp. 2357–2368.

Farman, J. C. , Gardiner, B. G. , Shanklin, J. D. (1985).
Large losses of total ozone in Antarctica reveal sea-
sonal Cl0x/NOx interaction. Nature, 315, pp.
207–210.

Levelt, P. F. , van der Oord, G. H. J. , Dobber, M. R. ,
Mälkki, A. , Visser, H. , de Vries, J. , Stammes, P. , Lun-
dell, J.O.V. , Saari, H. (2006). The Ozone Monitoring
Instrument. IEEE Transactions on Geoscience and
Remote Sensing, 44, pp. 1093–1101.

Metelka, L. , Staněk, M. , Vaníček, K. (2016). Pět let
měření ozonu v Antarktidě. Meteorologické zprávy,
69(2), pp. 60–63.

Munro, R. , Lang, R. , Klaes, D. , Poli, G. , Retscher, C. ,
Lindstrot, R. , Huckle, R. , Lacan, A. , Grzegorski, M. ,
Holdak, A. , Kokhanovsky, A. , Livschitz, J. , Eisinger,
M. (2016). The GOME-2 instrument on the Metop
series of satellites: instrument design, calibration,
and level 1 data processing – an overview.
Atmospheric Measurement Techniques, 9, pp.
1279–1301.



Individual analyses of atmospheric aerosol particles north of the
Arctic polar circle
Edgar Palma Brito Conceição1*
1 University ofBeira Interior, R. Marquês de Ávila e Bolama, 6201-001 Covilhã, Portugal

* corresponding author (edgar.conceicao25@gmail. com)

Keywords: aerosol particles, gravimetry, transmission electron microscopy, scanning electron microscope, energy
dispersive X-ray spectroscopy

This project will focus on the study of aerosol
particulate matter of a diameter smaller than
10 micrometres (PM10) in a clean environment.
Sampling will take place at ALOMAR station (Ar-
tic Lidar Observatory for Middle Atmosphere Re-
search), located 300 kilometres north of the Arctic
circle, in the region of Andenes, Norway. In this
region, there will be a lower quantity of contamina-
ted particles due to its remote location, far away
from any form of industry.
The first expedition will take place from

12th March to 25th April 2017. The second expedi-
tion is planned for 8th June to 20th June 2017.
The sampling will be done using a polycarbonate

membrane filter connected to a suction system. The
filter will be weighted before and after the collecti-
on. Subsequently, the filters will be transported

back to the University of Beira Interior and prepa-
red for analysis.
The aerosol particles concentration, size dis-

tribution, chemical composition, and morphology
will be analysed by the following techniques:
gravimetric analysis, Transmission Electron Micro-
scopy (TEM), Scanning Electron Microscope
(SEM), and Energy Dispersive X-ray Spectroscopy
(EDX).
The data obtained in situ will be studied together

with the columnar data acquired by a solar radio-
meter CIMEL located at the same station. The re-
lationship between the data attained at the ground
level and the columnar measurements will help to
develop algorithms, which will be used by a new
generation of radiometers, which will be able to
function during the polar night (lunar radiometers).
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The Spitsbergen Island as a part of the Svalbard
Artic archipelago is a frequent destination of
scientific expeditions studying meteorological
(e.g.; Kejna and Dzieniszewski, 1 993; Rachlewicz
and Styszyńska, 2007; Láska et al. , 201 3) and cli-
matological (Hanssen−Bauer et al. , 1 990; Bednorz
and Kolendowicz, 2010) conditions. Within the
Polar ecology course (geosciences), several stu-
dents of Masaryk University and Charles Universi-
ty observed and analysed weather patterns in the
period from 20th March to 4th April 2016 in the
Longyearbyen area. The aim of this paper is to in-
troduce the basic results of the students’ measure-
ments and analyses. For this purpose, a simple
automatic weather station (hereafter AWS) was in-
stalled in Endalen Valley. The AWS measured air
temperature, snow temperature, and global and re-
flected radiation from 27th March to 3rd April
2016 (Figure 1 ). The results of these measurements
were compared with data from the Adventdalen
AWS managed by the University Centre of Sval-
bard. The location of the Endalen AWS on a steep
slope of a narrow valley proved to have the greatest
influence on global and reflected radiation in
comparison with the Adventdalen AWS. Moreover,
the data related to air pressure, relative humidity,

wind speed, and wind direction from Adventdalen
AWS (Figure 2) served together with our own me-
asured results to evaluate the weather patterns of
the Longyearbyen area. An anticyclone connected
with very low air temperatures decreasing to
-23.4°C and cloudless sky influenced the first half
of the studied period. On the other hand, higher
daily air temperatures, mild thaw and cloudy sky
accompanied the passage of an occluded front
described in the second half of the expedition. This
case study enabled several students to deepen their
knowledge about meteorology in the Arctic region
and acquire the skills related to the operation of
AWS and data processing.
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Since the mid-20th century, climate change (CC)
has led to significant impacts in the Arctic, with
increases in air and permafrost temperatures, snow
cover decrease, and glacier retreat. The Arctic eco-
systems play a key role in the global carbon cycle
because northern permafrost soils account for
approximately 50% of the estimated global below-
ground organic carbon pool. To monitor the effects
of the CC at a local scale, a new multidisciplinary
approach has been started in Ny-Ålesund since
2014. Here, close to the Climate Change Tower
(CCT), which is a 30 m high tower designed to mo-
nitor energy balance and fluxes, a grid of 50 x 50 m
at 55 m a.s.l. was established. The grid has
36 nodes with a span of 10 m. In each node, a snow
stake and a vegetation plot of 1x1 m are installed.
The snow stake is used to monitor the snow varia-
bility through a snow cam installed on the CCT.
The vegetation plot serves the monitoring of vege-
tation changes such as coverage, species richness
and composition and structure, through vegetation
surveys performed every year. In addition, the soil
in each node was investigated by measurement of
the surface grain size, the height of vegetation
mats, organic horizon thickness and grain size, wa-
ter content, pH and organic matter content in the
topsoil.
In 12 of the 36 nodes, a borehole with a depth

ranging between 79 and 101 cm was equipped with
4 thermistors (accuracy of ± 0.2°C), which were
placed at 2, 30, 60 cm and at the bottom of the bo-
rehole. The thermistors record the mean ground
temperature every 30 minutes. The classical frost
probing method of active layer thickness measure-
ment is not applicable here due to the coarseness of
the sediments. Finally, CO2 fluxes measurements
with an IRGA system at the scale of the vegetation
plot were carried out in summer 2016 and will be
analyzed to assess the spatio-temporal variation of
CO2 uptake in different vegetation communities.
Despite the relative morphological homogeneity

of this almost flat area, the ground surface and the
vegetation show a quite strong spatial variability.
The stoniness of the surface is very variable at the
vegetation plot scale and ranges from 5 to more
than 80%. The vegetation coverage in the same
plots varies between 1–2% to 100%. The vege-
tation height varied from 1 to 8 cm and it was un-
derlaid by an organic litter with the thickness
between 0 and 3.5. The pH of the underlying top-
soil differed between the plots with grass (4.95)
and the plots with barren soil (7.1 ). The soil water
content is also strongly variable, with values be-
tween 3% and more than 50%, and so is the
thickness of the organic horizon A, which ranges
from 0.4 to 7 cm. The prevailing grain size of the
soil is the medium-fine sand, although in some ca-
ses gravel and pebbles exceed 80%, while the silt
and clay never reach 30%.
In addition to the snow cam, the snow variability

was also measured manually several times, especi-
ally from the maximum accumulation to the melt.
During the maximum accumulation in winter
2014/1 5, snow height ranged between 115 and 65
cm, while during the last week before the onset of
melt, it ranged between 98 and 42 cm. The snow
melt period, indicated by the zero curtain effect on
the surface, ended between the first and the third
week of June, with the difference among the 12
plots exceeding 20 days. The first data of ground
surface temperature (GST) are from the period 25th

July 2014 – 17th July 2015 and they are very vari-
able with an annual mean range between -0.7 and
-3.6°C. Vegetation type and snow characteristics
seem the most effective factors in the GST diffe-
rences. The active layer thickness (ALT), defined
as the depth of 0°C isotherm, ranged between 117
and 194 cm during summer 2014. Despite the good
correlation between GST and ALT, the soil charac-
teristics also seem to be important in the ALT spa-
tial variability.
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The Antarctic Peninsula region constitutes one of
the most rapidly warming areas on Earth. Since the
1950s, mean annual air temperatures locally increa-
sed by ca. 1 .0 to 2.5°C (Turner et al. , 201 3). This
increase resulted in the collapse of several ice-
shelves, decreasing glacier volumes, areas and sur-
faces, as well as permafrost degradation and
thickening of the active layer. However, a climate
cooling started around 2000 in the northern
Antarctic Peninsula region (Turner et al. , 2016).
Since 2006, glaciers and ice shelves started to re-
cord positive mass balances, sea ice expanded,
snow cover became thicker and longer-lasting du-
ring the summer season (Oliva et al. , 2017). In this
contribution, we examine the effect of climate coo-
ling on active layer thickness across the northern
Antarctic Peninsula region based on studies pub-
lished from this area over the last 5 years.
The thinning of active layer has been observed

across the northern Antarctic Peninsula over the
last years. In the South Shetlands, a thinning rate of
ca. 1 .5 to 2.0 cm year-1 has been associated with
the prolonged duration of snow cover during sum-
mer months. Its presence prevented active layer
thawing and, in some localities, even remained
over the whole year. Despite active layer thinning,
an increase of mean temperatures at the top of per-
mafrost was also reported (de Pablo et al. , 2017) In
the eastern Antarctic Peninsula region, an active
layer thinning rate of about 2.0 to 3.0 cm year-1

was detected on James Ross Island. Due to lower
precipitation and limited snow accumulation in this
area, the main factor driving the active layer
thinning was the lower summer temperature recor-
ded during the last decade.
Climate evolution during the last decade in

Antarctic Peninsula region showed different reacti-

ons of cryospheric systems than during previous
decades. In any case, taking into account the period
spanning from the second half of the 20th century
until now, the Antarctic Peninsula still remains one
of the most rapidly warming areas on Earth.
However, the future evolution of climate and its ef-
fect on active layer thickness in Antarctic Peninsula
region remains hard to predict. As the current data
showed, the cold period may have ended in 2016,
as this year was the warmest ever recorded in the
Eastern Antarctic Peninsula region.
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Cryoconite holes are oligotrophic habitats, with
nutrient inputs restricted to atmospheric deposition,
wind, melting, and autochthonous production
(Fountain et al. , 2004; Telling et al. , 2012). Becau-
se of this, biota inhabiting cryoconite holes must
have various strategies to survive in these unfavou-
rable conditions (Guidetti et al. , 2011 ; Marotta et
al. , 2012).
The top predators inside cryoconite holes are Tar-

digrada and Rotifera. The abundance of these ani-
mals varies on different glaciers, and the main
factor influencing their distributions is likely food
web structure. Rotifera are mainly bacterivorous,
while Tardigrada mainly feed on algae, which
implies the possibility of differential food composi-
tion as the mechanism for shaping these simple in-
vertebrate communities (Vonnahme et al. , 2015).
We hypothesize that the elemental composition of
Tardigrada and Rotifera can reveal differences in
the supply of main nutrients (C, N, P) reflected by
their body composition variability.
Samples of cryoconite from 4 glaciers in Bille-

fjorden (Ebbabreen, Nordeskioldbreen, Fedinand-
breen and Svenbreen) were collected in the
summer of 2016 (July, August). Tardigrada and Ro-
tifera will be isolated by Nycodenz® density gradi-
ent, and then the C:N:P ratios of these animals
will be analysed. Isotopic analyses are also consi-
dered. The results will provide a new view into
the study of macroinvertebrates living within cryo-
conite holes.
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Figure 1 A) Map of the archipelago of Svalbard, where the red dot marks the approximate study location, and B)
Map ofAdventdalen, a valley on western Spitsbergen, with each study site marked by a red dot. REV is situated on a
wetland between raised beaches. ICEWN and ICEWN sites are situated on aeolian deposits overlying deltaic
sediments. Maps courtesy of the Norwegian Polar Institute.

The western coast of Spitsbergen, located in the
zone of continuous permafrost, is kept relatively
warm for its latitude by the north Atlantic current.
This sensitivity to oceanic and atmospheric war-
ming provides an early warning system for the re-
sponse of permafrost to climate change. This
response includes the release of stored organic car-
bon and nutrients, which can lead to increased
greenhouse gas (GHG) emissions from Arctic
wetlands. The aims of this study are to (i) in-
vestigate in-situ processes contributing to GHG
emissions in shallow permafrost, and (ii) correlate
the geochemical properties of these permafrost se-
diments with their potential to support GHG emis-
sions.
The focus of this project is on three locations wi-

thin 10 kilometres of Longyearbyen, Western
Spitsbergen, Svalbard (Figure 1 ). All locations
were covered by warm-based ice during the Last
Glacial Maximum, and so it was only after the
deglaciation around 10 000 years ago that per-
mafrost aggraded.
After deglaciation, the following depositional en-
vironments typical of Svalbard formed: i) a se-
quence of raised beaches, formed due to isostatic
rebound, and ii) a prograding delta overlain by ae-
olian sediments. Ice-wedge polygons and wetlands
developed at all sites that were the subject of this
study.
Each location was drilled to a depth of

2 metres. The extracted sediment cores were trans-
ported frozen and stored at -1 8°C. Cores were sub-



divided at 2 centimetre depth resolution and the
samples were equilibrated anaerobically with de-
ionised, de-gassed water in sealed vials. Concent-
rations of methane and carbon dioxide in the vial
headspace, the chemistry of the supernatant, and
the initial moisture content of the sediments were
determined.
The three study locations are geochemically dis-

tinct from each other. ICEWS is the driest site, with
a mean water content of 35%. ICEWN and REV
are moister, with mean water contents of 61% and
64%, respectively. The differing redox conditions
of the sites reflect this disparity in water content;
the concentrations of dissolved iron and sulphate
are high at ICEWS, low at ICEWN and negligible
at REV. In addition, concentrations of dissolved
methane are negligible at ICEWS (driest site), but
are greater at the two wetter sites. These results
point to less reducing conditions at ICEWS, where
the prevailing process is sulphide oxidation driven
by Fe3+ reduction, and there is negligible dissolved
methane. Conditions are more reducing at ICEWN
and REV, resulting in substantial concentrations of
dissolved methane. This indicates that methanoge-
nesis is limited in the drier environments by

competing anaerobic respiration processes, but that
in the wetter environments this limitation is less
severe. It is crucial to understand the differing re-
dox evolution of these environments in order to
predict the timing and magnitude of greenhouse gas
release.
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Two neighbouring high Arctic streams were exa-
mined for their water temperature and runoff dyna-
mics during the summer seasons 2012–2014. The
study site is located in central Svalbard, Petuni-
abukta. The summer season was defined to last
from 1st June to 30th September. Elsa glacier –
a fast retreating cirque glacier – has an area of
0.36 km2, Ferdinand glacier 1 .1 7 km2 (Małecki,
2013; Rachlewicz et al. , 2007). The catchment area
is approximately the same (4.2 km2 for Elsa,
4.6 km2 for Ferdinand), resulting in almost triple
the level of glaciation in the Ferdinand catchment
(9% Elsa, 25% Ferdinand). Other environmental
and physical characteristics of the catchments are
similar.
Including below-zero periods, the mean summer

water temperature for Elsa is 1 .43°C, and 1 .1 9°C
for Ferdinand stream; or, excluding below-zero
periods, 2.1 9°C for Elsa stream, and 1 .86°C for
Ferdinand stream respectively. The standard devi-
ation of water temperature in Elsa stream is 1 .37°C,
whereas only 0.86°C in Ferdinand stream. A rather
large difference is observed also in the duration of
the summer season and the onset of the recorded
flow season – from 6th June in 2013 to 20th June
in 2012 and 2014 in Elsa stream, from 10th June in
2013 to 22nd June in 2014 in Ferdinand stream.
The length of the season varied from 80 days in

2014 to 108 days in 2013 in Elsa stream, and from
86 days (2014) to 104 days (2013) in Ferdinand
stream.
Runoff from both catchments is controlled predo-

minantly by snow melt at the beginning of the sea-
son. This is followed by a more stable meltdown of
glaciers and permafrost. Peak discharges in the se-
cond half of the flow season are caused by rain
events. In general, the average discharge in Elsa
stream is 0.1 5 m3 s-1 and 0.39 m3 s-1 in Ferdinand
stream. The overall higher runoff in Ferdinand
catchment could be probably attributed to a larger
amount of available water stored in the glacier bo-
dy, and to some extent also to the site specific
morphology of the catchment and possibly a larger
accumulation of snow during winter.
Water temperature dynamics (Figure 1 ) is related

to atmospheric parameters such as air temperature
and global radiation. Both variables are found to be
the driving forces influencing the diurnal variation
of water temperature in both streams, as well as its
seasonal variability. Elsa catchment, however,
reacts more distinctly (larger variation) to changing
atmospheric variables, probably due to the lower
areal proportion of glacier cover. This makes the
catchment more sensitive to atmospheric forcings,
as described also for other Svalbard streams (e.g.;
Blaen et al. , 2012).
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Figure 1 Water temperature in Ferdinand stream for the 2012, 2013, and 2014 summer seasons.



When analysing stream water temperature, it is
essential to take in account discharge as the basic
controlling mechanism. As shown for example in
Figure 2, several periods with highly variable water
temperature reaching the seasonal records are
concentrated into low flow periods. In such
situation, only a relatively small amount of energy
is needed to heat up the small volume of water.
This is well visible in Figure 2 around 17th July.
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The ground-air interaction is an important factor
that controls thawing and freezing of the active
layer in the regions where permafrost occurs. The
exchange of heat between the atmosphere and
ground is affected to a great degree by the surface
structure and lithology. Solar radiation is accu-
mulated much more effectively by large boulders
than by small pebbles and fine-grained material,
and the radiation transfer into the surrounding
ground is thus spatially heterogeneous. This work
focuses on the description and quantification of the
physical processes that lead to the sorting of fine-
grained particles around hyaloclastite breccia boul-
ders in Abernethy Flats, located between Whisky
Glacier and Brandy Bay on James Ross Island, Ma-
ritime Antarctica. Composed of James Ross Island
Volcanic Group hyaloclastite rocks, these boulders
were transported supraglacially from their source
area at Smellie Peak and Lookalike Peaks during
the neoglacial Holocene advance of Whisky Gla-
cier, forming a boulder train (Davies et al. , 201 3).
James Ross Island lies in the precipitation shadow
of the mountain range of Antarctic Peninsula, and
therefore it receives the annual precipitation of
300–500 mm (Martin and Peel, 1 978; Van Lipzig et
al. , 2004). It is classified under semi-arid polar
continental climate. Precipitation falling in the
form of snow is subsequently redistributed by
wind. On the windward side of the boulders, snow

accumulations similar to crescent-shaped dunes are
formed during the winter and last into the next
spring and summer. Heat accumulated in the boul-
ders causes radial snowmelt to progress in the di-
rection away from the boulder. At the same time,
meltwater transports fine particles, which are
deposited later, when the snow melts. Aeolian
transport is the main source of these fine particles
accumulated on and within the snow. The combi-
ned result of these processes can be observed in the
form of more or less clearly defined circular zones
around the boulders, where the particle size
decreases with the distance from the boulder.
We measured the dimensions of the selected

boulders and the sorting distance in order to deter-
mine the relation between the two variables, and to
quantify the effect of transferred heat on the sorting
process. The sorting was best developed on the
windward side of the boulders, assuming thus the
prevailing wind direction. Data collected from 50
boulders showed a strong relationship between the
circumference of the boulder and the sorting
distance, with the coefficient of determination
r2 = 0.82 (Figure 1 ). The prevailing wind direction
was south to south-west, which corresponded to the
available meteorological data from this area. This
is a preliminary study and this phenomenon will be
subjected to a more detailed analysis in the near
future in terms of semi-automated data acquisition

Figure 1 Relationship between circumference of the
boulder and sorting distance.
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from high-resolution aerial images, as well as con-
tinuous field measurements of temperature, humi-
dity, and snow accumulation around the boulders.
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Most of the Earth consists of cold environments.
These environments include deep waters, benthic
marine waters and sediments, glaciers, permafrost,
upper atmosphere, or Arctic and Antarctic areas.
Despite of unfavourable conditions, microscopic
life in these environments is characterized with
high diversity mainly of bacteria, fungi or
microalgae. All these microorganisms must have
developed adaptation mechanisms allowing them
to survive the extreme conditions typical for cold
environments. One of the most important adap-
tation responses of bacteria to cold stress is their
ability to maintain the fully functional cell mem-
brane, and thereby sustaining the very life of bacte-
rial cells.
This study was focused on yellow pigmented and

gliding Gramstain negative bacteria isolated from
the environment in Antarctica during the years
2008–2014 (J. G. Mendel Station, James Ross Is-
land). The aim of this study was firstly to describe
the cell membrane properties of these bacteria
regarding the composition of their membrane fatty
acids. Secondly, we aimed to understand the adap-
tation responses of these bacteria to cold-shocks.

The description of cell membrane composition
was based on FAME analysis (fatty acid methyl
ester analysis). In order to determine their cold-
adaption response, all analysed strains were sub-
jected to the analysis after cultivation in optimal
growth conditions, as well as after a cold-shock.
Our results showed that the composition of fatty

acids of Antarctic bacteria was very specific. We
found out that the cell membrane comprises nume-
rous fatty acids in high amounts, such as C15:1 iso
G, C15:0 iso, C115:0 anteiso, C15:1 ω6c, C15:0

iso 3OH, C17:1 ω6c, C16:0 iso 3OH, C17:0 iso
3OH, Summed Features 3 and 9. We also found
that the predominant compounds were branched or
unsaturated fatty acids, with direct impact on flui-
dity of the cell membrane. Regarding cold-adap-
tation, two main mechanisms were found. Firstly,
unsaturation of already built fatty acids was detec-
ted, and secondly, de novo synthesis of branched
fatty acids was observed.
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Marine bivalve shells can be used as a palaeoeco-
logical proxy of past marine environments. The
most commonly utilized indicator used to be the
species composition in the past (e.g.; Peacock,
1 989). However, the isotopic study of shell bi-
ogenic carbonate opened new possibilities and
allowed high temporal accuracy (Jones et al. ,
1 989). Hence, currently it is possible to disclose
past temperature and salinity of seawater with great
accuracy.
The main goal of our approach is to reveal detai-

led palaeoecologic conditions in Mimerbukta
(northern part of Billefjorden, central Svalbard) du-
ring the Pleistocene/ Holocene transition. Altoge-
ther, we have studied three sedimentary sections
within uplifted marine terraces with four fossilife-
rous units aged between 11 .2 ± 0.1 cal. ka BP and
7.8 ± 0.1 cal. ka BP (further details in Table 1 ).
The oxygen isotopic composition (δ18O) of shells

will reveal seawater temperature (e.g.; Yuan et al. ,
2011 ) during the lifetime of the selected specimen
ofMya truncata, while the Sr/Ca element ratio will
disclose the exact values of seawater salinity (Klein
et al. , 1 996). The results will be compared with da-
ta gained from recent specimens. Precise values of
seawater salinity will also allow us to improve the
calibration of AMS 14C ages to get more accurate
ages for the dated samples.
In addition, to reveal details with high (i.e.

annual) resolution of past environmental conditions
during the lifetime of both fossil and recent
molluscs, the annual growth increments will be
measured (e.g.; Jones et al. , 1 978).
Our detailed multi-proxy approach will enable to

reveal precise data about the past ecological and
climatic conditions of Central Svalbard fjord du-
ring the Pleistocene/Holocene transition.
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Frost boils are one of the most specific tundra
landscapes formed by cryogenic processes. These
processes are an important factor that controls dis-
tribution of soil and phytomass carbon in conti-
nuous permafrost terrain.
Our object – frost boil ecosystems – is located in

the southern tundra of the Taz peninsula, about 1 50
kilometres north of Novy Urengoy (57°28′50.6″ N,
76°42′32.6″ E). Frost boils are small, 0.5–2.0 m in
diameter and 5–15 cm in height, non-sorted circles
of barren soil formed by cryogenic processes and
separated by completely vegetated (moss-lichens
and shrubs) troughs – inter-frost boil areas.
We set a monitoring section (10×10 m) on

a typical frost-boil landscape (35–45 frost boils /
1 0 m2). It is estimated within the monitoring site
that the total area with mud circles is almost twice
as large as interboil areas. Frost boils without or-
ganic pit horizon have higher moisture and tempe-

rature levels of upper layer (0–10 cm): 25.6 ± 6%
and 12.5 ± 0.8°C, as compared with vegetated in-
terboil areas: 1 5 ± 4% and 8.5 ± 0.8°C. On average,
active layer is found at a depth of 125 ± 5 cm under
the circles and 110 ± 5 cm under the troughs. La-
boratory analysis of samples shows that pH varies
from 6.0–6.2 at a bare spot to 5.0–5.3 in troughs.
These differences lead to a high contrast in micro-
biological activity: CO2 flux is higher in the trou-
ghs than in the spots (1 93 and 55 mg m2 hour-1 ,
resp.). BR and SIR results are the same: values are
more than 10 times higher in the troughs than in the
spots. Analysis ofTC shows the same trend.
Cryogenic processes make a great contribution to

the soil formation and redistribution of sub-stances
in the studied frost boil ecosystems. It confronts us
with the need to take this heterogeneity into consi-
deration in order to better predict ecosystem re-
sponses to changing climate and land use.
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The impact of the climate change at northern la-
titudes leads to widespread changes in permafrost
affected soils (Zubrzycki et al. , 2014), alteration of
vegetation structure and composition, changes in
biodiversity and ecosystem functions (Callaghan et
al. , 2002; Bhatt et al. , 2010), and changes in lands-
capes as a whole (Jorgenson et al. , 2001 ).
Contrasting boundary landscapes, such as the Na-
dym site in northwest Siberia, Russia, provide
unique study areas to examine the distinct effect of
climate change (Figure1 ). This site is situated in the
forest-tundra transition, in the zone of disconti-
nuous permafrost. Permafrost is present under fro-
zen peatlands, and absent under forest. Soil cover
of the frozen peatlands is represented by a complex
of Turbic Cryosols and Cryic Histosols. An increa-
se in annual temperature, which leads to permafrost
thawing, has been noted at the Nadym site (Ma-
tyshak et al. , 2015). This circumstance predetermi-
nes two types of development in the Nadym region:
(i) Peatland drying and forest invasion into

previously peatland areas in case of good drainage.
(ii) Flooding of peatland areas in case of hindered

drainage.

We tried to answer the following question: Which
variable exerts more effect on carbon release from
frozen peatlands into the atmosphere, temperature
increase or the changes of hydrological conditions
(drying out and flooding)?
The dependence of carbon mineralization rate,

which was estimated by basal respiration, on both
factors was investigated. The peat profiles were
divided into horizons according to the degree of
decomposition (from 15 to 55 – 60%), age (from
1000 to 5700 years), and botanical composition
(oligotrophic and eutrophic). To estimate the ef-
fects of drying out and flooding, the peat samples
with different moisture content (from 5 to 100% of
water holding capacity (WHC)) were incubated in a
laboratory. The necessary water content was
achieved by gentle drying on air (for low values),
or by adding water (for high values). To estimate
the temperature sensitivity of frozen peatland soils,
the peat samples were simultaneously incubated at
5, 1 5, and 25°C for 1–4 days before the estimation
of carbon mineralization rate.
It was found that moisture content has little effect

on carbon mineralization rate. The mean basal re-
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Figure 1 Landscape of the study area (65°18′54.4″ N; 72°52′1 0.0′′ E).



spiration of oligotrophic peat was 11 .2 ± 0.8 mkg
C-CO2 m-2 h-1 within the moisture content be-
tween 10–90% of WHC, and the mean basal respi-
ration of mesotrophic and eutrophic peat was
6.1 ± 0.1 mkg C-CO2 m-2 h-1 within the moisture
content between 25–100% of WHC. At the same ti-
me, temperature increase involved a significant po-
sitive feedback of carbon mineralization rate for all
peat types: the microbial biomass activity, estima-
ted by basal respiration, tended to increase with
temperature. These results lead to the conclusion
that, in contrast to the increase in temperature,
drying out and water flooding wouldn't have the
determinative effect on peat decomposition.
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The High Arctic landscape is affected by various
processes. The proglacial parts of glacierized
catchment, where braided rivers evolve, are the
most dynamic areas. In this study, we focused on
the main sediment sources and their changes due to
sediment transport. The sediment sources have
been classified according to de Haas (2015), and
Tomczyk and Ewertowski (2017), who directly stu-
died the near Petuniabukta area of Central Sval-
bard.
The Muninelva River flows down the Munindalen

Valley in Dickson Land, Western Spitsbergen,
~ 7 km west of the Petuniabukta Bay. The Muni-
nelva River originates from two connected glacier
tongues (Vestre and Austre Muninbreen Glacier) in
the NNW part of the valley. The river is ~ 6 km
long and its channel belt is 50–250 m wide. It has
the nature of a valley-train sensu (Hambrey, 1 995).
We mapped and verified the sediment sources du-
ring July–August 2016. For geomorphological
mapping, we used orthophoto images, which were
subsequently verified in the field. We collected
samples for sedimentological study both from the
sediment sources, such as moraines and fans (8 lo-
calities), and from the present channel bars (52 lo-
calities). We studied grain size, clast shape and
petrological characteristics.
The dominant petrological types were sandstones

and limestones (approx. 70%:30%). We analysed
more than 6000 clasts in the fraction 8–16 mm. The
moraine complexes in the upper reaches of the
river catchment were the most important sediment
sources. In general, downstream fining and increa-
sing roundness were well visible in the results ob-

tained from this study. The fluvial material from
the localities closer to the main moraine sources
was composed by angular clasts; on the other hand,
the material from the downstream localities, which
were located closer to the mouth, revealed higher
shares of rounded clasts. Debris-flow dominated
fan material entering the fluvial system from both
sides provided predominantly angular to sub-
angular clasts with fine-grained matrix. On the
contrary, fluvial-flow dominated fans produced
subrounded clasts, which were transported by small
active side channels.
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Retreat of Svalbard glaciers since the Little Ice
Age is a well-recognised consequence of climate
change in the Arctic (e.g.; Małecki, 2013). Such
change of the most featuring system in Svalbard ar-
chipelago clearly affects and gives rise to the
others. One example is a relationship between gla-
cial and fluvial systems. Retreat of glaciers
provides a space for streams catchments to deve-
lop, as well as substantially influences both quanti-
ty and quality of water. However, glaciological
studies report different pattern in deglaciation at
both regional and local scales (Rachlewicz et al. ,
2007). This assumes large variability in characte-
ristics of river catchments and their development
over time, which in turn emphasizes a necessity of
local studies in order to comprehensively under-
stand fluvial processes in glacial, proglacial and
periglacial zones. This is a crucial prerequisite for
our study, which aims to bring an insight into
spatio-temporal pattern of water and suspended se-
diment chemistry and relate gathered data with re-
cent local history of deglaciation.
This study focuses on three catchments located

near former Russian settlement Pyramiden (Bille-
fjorden, Central Spitsbergen), which are characteri-
sed by similar size, aspect and lithology, however
they substantially differ in a glacier extent. Catch-
ment of Elsa stream (ELS) extends on 4.2 km2 and
is glaciated from approximately 9%, catchment of
Ferdinand stream (FER) has an area of 4.6 km2 and
is glaciated from approximately 25% and catch-
ment of Sven stream (SVE), with an area of
9.7 km2 is mostly glaciated (40%). Over the sea-
sons 2015 and 2016, water was sampled for deter-
mination of concentration of selected cations (B,
Ba, Ca, Co, Cu, Fe, K, Mg, Mn, Na, Ni, S, Sb, Si,
Zn) and anions (sulphates, chlorides, fluorides).
Furthermore, suspended sediment was kept for
XRF analyses of concentrations of elements.
Our preliminary results points to between-streams

differences in water chemistry, with concentrations

of B, Ca, Mg, Mn, Na, S, Si, chlorides and sulpha-
tes having the highest values in ELS and lowest in
SVE. Cations of K and Zn and fluorides do not
clearly show a spatial pattern. Concentrations of
remaining cations are rather negligible. Furthermo-
re, there is an increasing trend with ongoing season
for all cations (except for K, Si, and Zn) and
anions, which could be found in all three streams.
PCA analyses was applied on data from XRF and
highlights the most important elements, which are
K, Al, Si, Ti, Mn, Fe, Ca, S. However, only con-
centrations of Mn apparently differ among catch-
ments.
In conclusion, between-streams variability is more

prominent in the chemistry of water than in the
chemical composition of suspended sediment. This
suggests that there are differences in chemical pro-
cesses, which are expected to be related to varying
input of meltwater into stream, which results from
a size of glaciers within each catchment. Further
effort of this study would be put in a thorough
comprehension of (i) controls, that causes the
spatio-temporal variability in a water chemistry and
(ii) a linkage between a provenance of suspended
sediment and catchments geology.
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Arctic ecosystems are sensitive indicators of envi-
ronmental change. It is extremely important to stu-
dy the response of Arctic ecosystems, as the
permafrost covers the area of a quarter of the world
and more than a half of Russia (65%). The increa-
sing anthropogenic impact perturbs the natural eco-
systems balance, and initially, significant changes
happen in soil and vegetation.
The goal of this study was to estimate the respon-

se of soil and the Arctic ecosystem of north ofWest
Siberia to permafrost melting. We used a unique re-
search object. Since 1960, the oil and gas industry
grows rapidly in Russia, especially in the Arctic.
The hydrocarbons can be transferred by pipelines
in the soil only in a heated state, which causes war-
ming of the soil and degradation of the permafrost.
Actually, we observe the result of a long-term ex-
periment on heating permafrost ecosystems.
Firstly, the most transformed areas along the pipe-

lines in the northern taiga and southern tundra,
which are characterized by pronounced changes in
vegetation, were selected, based on a satellite
image. In August 2015 and 2016, ten transects from
the pipeline to a natural ecosystem area, of
50 meters in length with sampling points every
5 meters, were investigate in the field. At each
point, vegetation and soil morphology were
described. Temperature, moisture, thaw depth and
greenhouse gas emissions were studied. In the la-
boratory, the content of total and labile organic car-

bon (LOC), microbial biomass carbon (MBC) and
basal respiration (SBR) of the soil were measured.
The main consequence of the gas pipeline is the

degradation of permafrost (from 1 m to 8 m) in a
30 m wide band, where the soil temperature
increases from 3.9 to 8.7°C and the moisture rises.
Vegetation reacts to these changes very quickly: the
portion of vascular plants grows from 20 to 70%
and the height of Betula Nana L. increases from 13
to 86 cm. CO2 emission increased by a factor of
2.5 and in the case of watering, CH4 emission con-
siderably increases as well (30–40 times). It was
also found that the activity and the amount of
microbial biomass increases in heated soils, which
is proved by the increase of MBC and SBR values
by a factor of 2 and LOC values by a factor of 1 .5.
The most rapid and strong reaction was observed in
mineral soils.

Thus, as a result of permafrost degradation and
40 years of heating, we observe bright response in
the structure and composition of vegetation,
increased biological activity and significant
changes in the basic properties of soils. The length
of pipelines in the Russian Arctic is more than
10 000 km, and the area of transformed ecosystems
reaches gargantuan values. With the use of the ob-
tained data, it is possible to estimate the warming
effect and the stability of the ecosystems in the
Arctic.
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The impact of climate change in Alpine areas has
led to changes in ecosystem functions and plants
colonization (IPCC, 2013). However, geomorphic
disturbance, driven by the climatic variables, may
also affect the vegetation composition and distribu-
tion in Alpine regions. In these terms, high altitude
vegetation distribution and colonization reflects the
substratum dynamics (le Roux et al. , 201 3). In this
study, we aim to: (i) characterize the processes
generating various types of dynamics, (ii) quantify
the periglacial landform movements on a seasonal
and annual scale, (iii) assess the frequency of plant
species with respect to their tolerance of the move-
ment.
First of all, we examined the Scorluzzo cirque

area, which is located in Stelvio Park (central Alps,
Italy), on two vegetation maps from different time
periods (Giacomini and Pignatti, 1 955; Cannone et
al. , 2007) and by calculating the differences for
three ecological communities (bare ground, pioneer
species, climax species), we selected the sub-areas
(landforms) corresponding to vegetation regression
or colonization. Then, we painted red transversal li-
nes on selected landforms (rock glaciers, geliflucti-
on lobes, debris flows, scree slopes, block streams)
in Scorluzzo cirque area, in order to spot plant spe-
cies occurring at each centimetre of the line as well
as to survey the movement (planar shift, trans-
lation, rotation, rototranslation) of each painted ro-
ck. After 30 days, we revisited the study site to me-
asure the landform movements.
Generally, in scree slopes, we registered greater

movements of upper lines, while the fastest move-
ment of rock glaciers and rock lobe occurred at the
front (lower lines). Even though there are no spe-
cific associations growing in the environments with
surface apart from a few scree associations tolera-
ting the movement (Luzuletum spadicae, Oxyri-
etum digynae and Androsacetum alpinae), by

calculating the frequency of species growing in
parts with different dynamic parts, we were able to
distinguish the stress-tolerant species (Doronicum
clusii 63.6%, Veronica alpina 58.6% and Geum
reptans 50.0%) and stable-condition species (Poa
alpina 26.2%, Ranunculus glacialis 21 .2% and
Saxifraga bryoides 14.3%). Another interesting re-
sult was the increase in low-altitude species num-
ber (alpine meadow and shrub land) and the decline
in high-altitude species per each association during
the past 62 years. In particular, during the last 1 2
years, we registered a gain of 31 , 21 and 27 species
and the loss of 9, 1 2 and 15 species respectively for
Luzuletum spadicae, Oxyrietum digynae and And-
rosacetum alpinae. Despite this increase in floristic
composition, we should consider the fact that geo-
morphic disturbance acts as an ecological barrier
and helps keeping the frequency of new species
low.

References
Cannone, N. , Sgorbati, S. , Guglielmin, M. (2007).
Unexpected impacts of climate change on alpine
vegetation. Frontiers in Ecology and the Environment,
5(7), pp. 360–364.

Giacomini, V. , Pignatti, S. (1955). Flora e vegetazione
dell’Alta Valle del Braulio con speciale riferimento ai
pascoli d’altitudine. Memorie della Societá italiana di
Scienze naturali, 11 , pp. 47–238. [In Italian]

Intergovernmental Panel on Climate Change (IPCC)
(2013). The Physical Science Basis: Contribution of
Working Group I to the Fifth Assessment Report ofthe
Intergovernmental Panel on Climate Change [Stocker,
T. F. , D. Qin, G. -K. Plattner, M. Tignor, S. K. Allen, J.
Boschung, A. Nauels, Y. Xia, V. Bex and P. M. Midgley
(eds. )]. Cambridge University Press, 1535 pp.

le Roux, P.C. , Virtanen, R. , Luoto, M. (2013). Geo-
morphological disturbance is necessary for predicting
fine-scale species distributions. Ecography, 36, pp.
800-808.

39



Distribution of soil organic matter in soils from Ulu Peninsula,
James Ross Island
Isabel Prater1*, Lars Arne Meier2 and Carsten W. Mueller1
1 Lehrstuhl für Bodenkunde, Technische Universität München, Emil-Ramann-Straße 2, 85354, Freising, Germany
2 Soil Science and Geomorphology, Eberhard Karls University Tübingen, Rümelinstrasse 19-23, D-72070, Tübingen,
Germany

* corresponding author (i.prater@tum.de)

Keywords: soil organic matter, Antarctic Peninsula, physical soil fractionation, organo-mineral associations

The Ulu Peninsula represents the north-western
part of James Ross Island, an area that has been
ice-free in large parts since the beginning of the
Holocene. Under the unique climatic conditions in
the Antarctic Peninsula region, soils could develop
without direct human interference. Additionally,
vegetation in this area consists solely of lichens,
mosses and terrestrial algae, whereas no vascular
plants can be found. As a consequence, the for-
mation of soil structure is mainly determined by
microbial activity. This offers the great opportunity
to study fundamental principles of soil organic
matter (SOM) sequestration with a very low
background of organic carbon (OC). In the steady
cold environment of Antarctica, the mostly assu-
med predominant mechanism that stabilizes SOM
is the reduction of microbial decay caused by low
temperatures. However, it is not well known how
biogeochemical cycle like the sequestration of OC
in polar regions will adapt to changing climate.
To gain a better understanding of the mechanisms

stabilizing OC, it is necessary to understand how
SOM is distributed within specific SOM fractions,
the profiles, and the landscape. To approach this
objective, six sites on the Ulu Peninsula were se-
lected, whereof five of them form a catena from
land to sea and one represents a fresh water affec-
ted place as a reference site. Samples were taken
from several depth layers (0–5, 5–10, 1 0–20,
20–50, and below 50 cm) until the permafrost layer
was reached. Elemental analysis showed rather low
carbon (C) and nitrogen (N) contents, with highest
contents within the fresh water affected soils
(5.5 mg g-1 C, 0.9 mg g-1 N). All other sites
showed similar low N contents of 0.25 to
0.42 mg g-1 homogeneously distributed through-
out the profiles. The C contents within the cate-

na feature a wider variability, from around
1 .0 mg g-1 C throughout the profile to values be-
tween 2.7 to 4.5 mg g-1 C. The distribution of N
and C within the single profiles reveals no par-
ticular pattern.
The samples were fractionated according to par-

ticle size using wet sieving and subsequent sedi-
mentation to obtain different SOM fractions. All
fractions were analysed for C and N by dry com-
bustion. The largest C and N contents were found
for the clay fractions in all soils. Organic C was
determined by correcting total C values for the
amount of inorganic C. In addition to the analysis
of the soils, we measured C and N of plant materi-
als (lichens, seaweed). The seaweeds showed a low
C/N ratio of around 10, which is typical for marine
flora, whereas the prevalent lichen species Usnea
antarctica showed a ratio of about 1 30. As this kind
of lichen is found at the site with the highest C/N
ratio, an immediate influence of the scarce vege-
tation on the C and N contents of the soils can be
assumed. The westernmost site, which benefits the
most from the prevailing wind direction and the sea
salt spray, showed the highest contents of organic C
of all the sites that are not affected by fresh water.
The analyses indicate that the distribution of SOM

within the catena depends on relief features and
that no distinct pattern can be found within the soil
profiles. But most notably, by performing these
methods for the first time on soils from this region,
our study provides evidence that in polar conditi-
ons, the largest proportion of SOM is associated
with clay sized mineral soil constituents. This
clearly demonstrates the unique role the Antarctic
soils can play in a better understanding of the inter-
actions between microorganisms and soil minerals
for organo-mineral associated SOM.
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The Arctic attracts a pre-eminent interest of Earth
scientists working on current climate change, for its
processes and feedbacks, such as Arctic amplifi-
cation (Miller et al. , 2010), insert influence upon
the whole Earth system. It is therefore essential to
assess the past climatic and environmental variabi-
lity in order to make reliable predictions for the
future. The presented palaeoenvironmental recon-
struction, based on multi-proxy analyses of
lacustrine sediments from two infilled lakes in
southwestern Greenland, records ~ 800 years of la-
ke evolution that was nonetheless influenced by in-
catchment processes and, importantly, regional cli-
mate.
Field sampling was performed in August 2013 in

the Kobbefjord bay (64°10´N; 51 °19´E), Green-
land, some 20 km east from the capital Nuuk. The
location of our palaeoenvironmental reconstruction
in the proximity to the former Norse Western Sett-
lement then provides an opportunity to assess cli-
matic changes experienced by the Norse colonisers,
yet in an area directly unaffected by human occu-
pation and activities. The position of Greenland
close to the North Atlantic also means that its
weather and climate are interconnected with Eu-
rope, although due to the North Atlantic Oscillation
in a reverse pattern (Olsen et al. , 2012).
The chronostratigraphic framework was estab-

lished by radiocarbon (14C) and short-lived radio
isotopes (210Pb, 1 37Cs) dating. We further per-
formed analyses of magnetic susceptibility, grain
size distribution, element composition by means of
X-ray fluorescence, total carbon, nitrogen and
sulphur content, and diatom assemblages. Syn-
thesis of physical, geochemical and biological pro-

xies enabled to differentiate between individual
factors influencing the sedimentary record, such as
trophic lake status, pH, proportion of organic and
clastic terrigenous matter, temperature and precipi-
tation. Our record documents a rather variable
reaction of lake environments and organisms to ex-
ternal forcings, although clearly distinguishes be-
tween the periods of higher organic matter
content/lake productivity (reflected in diatom pro-
ductivity and diversity, and higher organic carbon
content), and increased influx of clastic material
from the catchment. This assumption is evidenced
by increased magnetic susceptibility, higher mean
grain size and Si/Zr and Sr/Rb ratios and point to
increased activity of hydrologic processes in the
catchment, and possibly also dominance of physi-
cal over chemical weathering (Davies et al. , 2015).
The presented reconstruction is in accord with

other, mainly lacustrine, records from Greenland
(D’Andrea et al. , 2011 ; Millet et al. , 2014). Cooling
event documented at the beginning of our record
corresponds to the onset of the Little Ice Age in
Greenland (AD ~ 1100–1300), which probably
contributed to the demise of the Norse Western
Settlement (D’Andrea et al. , 2011 ). The following
period of intermittent and highly variable climatic
amelioration between AD 1400 and 1800 often co-
incides with negative phases of North Atlantic Os-
cillation (Olsen et al. , 2012), whereas onset of
cooling usually occurs during declines in solar
activity and the Northern Hemisphere volcanic
activity maxima. Culmination of the Little Ice Age
(AD ~ 1850–1920) is reflected in maximum input
of clastic material into the lake basin and lowest
organic matter content and productivity of the
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whole record. The inferred duration of the Little Ice
Age maximum is in accord with documented
advances of Greenland glaciers, as well as other
proxy-based and instrumental data from Greenland.
Warming after the Little Ice Age is, however, obli-
terated in our record by transition of the lake to
oligotrophic peat bog that commenced ~ 100 years
ago.
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Figure 1 Comparison of regional environmental changes with selected proxies from the studied sedimentary profile
in Kobbefjord. Vertical axis represents time (cal. yrs. b2k – calibrated years before AD 2000). From left: Main
climatic and regional events; mean annual air temperature (MAAT) record from Nuuk meteorological station (black
line) with 11 -yr running mean (grey); reconstructed near-surface air temperatures from Dye-3 borehole
measurements; Southern Greenland winter temperature index reconstructed from stable isotopes in Greenland ice
cores; alkenone-based reconstruction of mid-summer lake water temperatures in two lakes of Kangerlussuaq area
(D’Andrea et al. 2011 ); main proxies from core L4: sediment accumulation rate (Acc. Rate), magnetic susceptibility
(χ), mean grain size (MGS), Sr/Rb and Si/Zr ratios, total carbon (TC), diatom productivity, diversity and biozonation.
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Dendrogeomorphology uses growth ring proper-
ties stored in woody plants to date back and in-
terpret morphogenetic processes. It has established
its position in mid-latitudes where multiple re-
search showed its usefulness and reliability in da-
ting e.g. avalanches, landslides, fluvial erosion, and
tourist trail erosion. In the high Arctic, research
woody plant material is very limited and restricted
to trailing shrub species, whose preparation is
much more time consuming due to their small size,.
It is a relatively new method and at this stage it is
very important to recognize and describe growth
patterns of plants exposed to different morpho-
genetic processes in order to obtain information ne-
cessary for further processes interpretation.
The work is dedicated to demonstration of the po-

tential of Salix polaris growth properties in the
dendrogemorphologic image, analyzing periglaci-
aly induced slope processes in the high Arctic. Ob-
served anatomical and morphological plants
responses to solifluction and active layer detach-
ment processes are presented qualitatively and
quantitatively as a summary of presented features
frequency. The results are discussed against the
background of other research results in this field.
The investigation was performed in Ebba valley, in
the vicinity of Petunia Bay, northernmost part of
Billefjorden, in central Spitsbergen (Svalbard). En-
vironmental conditions are characterized by annual
precipitation sum lower than 200 mm (Hagen et al. ,
1 993) and an average summer temperature of about
5°C, with maximum daily temperatures rarely ex-
ceeding 10°C (Rachlewicz, 2009).
The collected shrub material was prepared accor-

ding to the methods presented by Schweingruber
and Poschlod (2005). Thin (approx. 1 5–20 µm)
sections of the whole cross-section were prepared
with a sledge microtome, stained with Safranine
and Astra blue, and finally permanently fixed on
microslides with Canada balsam and dried. Sna-
pshots were taken separately for each cross-section
with a digital camera (ColorView III, Olympus)
connected to a microscope (Olympus BX41 ) and
merged into one high-resolution image. Finally,
ring widths were measured in 3–4 radii in every
single cross-section using ImageJ software.
The processes like contemporary progressive mel-

ting of glaciers, faster melt of snow patches, and
permafrost degradation significantly affect both

dynamics and temporal and spatial extent of water
circulation in Arctic catchments as well as the mo-
bility of mineral matter. The released sediment can
easily become a subject to intensified periglacial
activity, such as slope processes. All of these
phenomena can affect the shrub growth by distur-
bing their habitats and can be recorded in the rings
parameters and wood properties. The permafrost
degradation, observed on the neighboring slopes,
causes shallow landslides, called active layer
detachments. The aim of the study was to check
how slope processes affect the growth of Salix
polaris dwarf shrub and if it is possible to use
dendrochronological methods to date back their
occurrence.
The analyzed plants revealed extremely harsh en-

vironmental conditions of their growth. Buchwał et
al. (2013) provided quantitative data concerning
missing and partially missing rings in shrubs
growing on Ebba valley floor. Mean ring width at
the level of 79 µm represents one of the smallest
values of yearly growth ever noted. The share of
missing and partially missing rings was 11 .2% and
13.6%, respectively. The ring width of the plants
growing on Ebba valley slope was almost twice as
small (41 µm), and the participation of missing and
partially missing rings was higher. The share of
missing rings in shrubs growing within an active
layer detachment and on the valley slope reached
16.22% and 15.36%. The variation was even higher
for partially missing rings, which accounted for
31 .07% within the detachment and 23.39% on the
surrounding slope. Those values are more than two
times higher compared to the valley floor. There is
also a noticeable difference between the detach-
ment and the surrounding slope, which indicates
that the wedging rings are affected by mechanical
stress that is higher within the detachment.
Comparing the growth patterns in aboveground and
belowground plant parts, different growth charac-
teristics were noticed. The growth rings represen-
ting the year of detachment event were present only
in the aboveground parts. According to Buchwał et
al. (2013), mechanical stress delays the onset of the
growing season similarly to low temperatures, re-
sulting in lack of time to fully allocate resources for
growth in the belowground parts.
The growth pattern is extremely irregular, indica-

ting that the slope is in a constant movement,



which disrupts the growth conditions. Based on
theanalyzed shrubs, the event could take place in
two years: 2006 and 2008, with the highest parti-
cipation of missing and partially missing rings. Air
and ground temperature data confirmed that active
layer detachment happened in 2006.
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Climate reanalysis is still a subject of much
controversy. Most of it concerns the reconstruction
of atmospheric pressure fields; therefore, it can be
assumed that the meteorological parameters that
have been reconstructed most accurately are the
wind speed and wind direction. For the purpose of
this study, the NCEP Climate Forecast System
Reanalysis (CFSR, dataset 094.0 in the period
1981–2015) and ERA-20C (303-497-1 343 in the
period 1901–2015) were selected. The analysis

covered the variability of wind conditions in annual
and seasonal courses, as well as the mean and
maximum diurnal wind speed within the two selec-
ted periods. Wind modelling was also presented,
using the example of katabatic wind over the Wal-
demar glacier. The method of downscaling was
applied in order to reconstruct the wind conditions
at the polar station of the Nicolaus Copernicus
University in Toruń.
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Soil respiration is the second largest carbon flux
in most ecosystems (after photosynthesis), and can
account for 60–90% of total ecosystem respiration
(Goulden et al. , 1 996). Roots of plants are the main
autotrophic producers of carbon dioxide in soil.
The contribution of other autotrophic organisms,
such as algae and chemoautotrophs, is low. Agents
of microbial respiration in the soil are heterotrophic
microorganisms (bacteria, fungi, actinomycetes)
(Kuzyakov, 2006). One of the primary factors af-
fecting carbon dioxide emission is climate. The
components of soil respiration (root and microbial
respiration) respond to climate change differently.
The research on contribution of individual soil re-
spiration components is essential for prediction of
global climate change, and also for evaluation of its
potential as a pool or a source ofCO2.
Separation of root and soil microbial respiration

in Arctic soils has some special aspects, associated
with the influence of permafrost and severe clima-
te. Specifically, methods of separate determination
of root and microbial respiration must be selected
in view of these special aspects.
The study area is located in the Nadym region of

northwest Siberia, Russia (65°19′ N, 72°53′E), wi-
thin the north taiga and the zone of discontinuous
permafrost. Permafrost is present under peatlands
but absent under forest (Matyshak et al. , 2015). The
research took place in August 2014, 2015, and
2016.
Three methods were tested for the separation of

microbial and root respiration: (i) "Shading" (sha-
ding of green above-ground parts of the plants);
(ii) a modified method of roots exclusion (the
comparison of emission from "peat spots" soils,
without vegetation and roots, and from soils loca-
ted near the spots with herbaceous vegetation and
moss); (iii) "Clipping" (removing the above-ground
green plant parts).

For the experiment on the method of "Shading", 6
plots were established in the forest and 6 plots on
frozen peatland, including 6 control plots. Measu-
rement of carbon dioxide emissions (the chamber
method) was carried out on the first day and after
72 hours of shading.
The experiment on "Clipping" method in the fo-

rest and on the frozen peatland was established on-
ly in 2015. It was found unsuitable for permafrost
zone (increase of microbial respiration as a result
of decomposition of roots).
"Shading" and the modified method of roots

exclusion experiments showed the following re-
sults: the contribution of root respiration in
peatlands was 10–50%, in forests 7–50%. These
methods gave a positive result and can be used for
permafrost-affected soils. In view of high comple-
xity of soil cover, it is necessary to increase the
number of replications and the experiment period.
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The relationship between atmospheric circulation
and climate in Svalbard has been described in do-
zens of studies. However, the data used for that
purpose usually came from permanent stations on
the coast. The influence of atmospheric circulation
on topoclimatic diversity has not been explored so
often and hardly at all for other periods than the
Arctic summer. In this article, the relationship be-
tween circulation and air temperature is described
using daily data from 6 sites located around For-
landsundet (NW Spitsbergen) in 2010–2013. The
analysis was conducted independently for 3 sea-
sons identified as: winter (November–March),
spring-autumn (April–May and September–Octo-
ber) and summer (June–August) and also for three
air temperature parameters: diurnal mean (Ti),
maximum (Tmax) and minimum (Tmin) tempera-
ture. The atmospheric circulation in the studied
area was described using Tadeusz Niedźwiedź’s
classification of diurnal circulation types for Sval-
bard. The influence of atmospheric circulation on

the spatial pattern of air temperature is not uniform
across different parts of the Forlandsundet region.
Different temperature patterns to circulation types
were noted for coastal and inland parts of the study
area. Thus, generalisation of air temperature-
atmospheric circulation relationship for the entire
area of Spitsbergen based on data only from coastal
stations is not appropriate. The influence of at-
mospheric circulation on the spatial pattern of air
temperature in the Forlandsundet region also
changes through the year. In the cold season
(September–May) it differs significantly from that
observed in summer (June–August), and this featu-
re is also seen in analyses of the 10% highest
(≥ 90th percentile) and lowest (≤ 10th percentile)
thermal differences. In summer, the relation of at-
mospheric circulation to air temperature in the
topoclimatic scale is definitely less stable than in
the cold season. The reactions of the three analysed
thermal parameters to atmospheric circulation also
differ significantly.
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Sorted circles and polygons are regular al-
ternations of fine and coarse ground materials,
commonly found in the periglacial landscape of
Svalbard archipelago or elsewhere on Earth. They
develop by repeated freezing and thawing of the
ground. However, less consensus exists regarding
their formation mechanism, developmental dyna-
mics or environmental controls. In this study, we
describe the distribution and morphology of a
sample of 290 sorted circles and polygons located
at 16 study sites in the northern Billefjorden area,
central Svalbard (79° N), and we investigate their
relation to altitude. We further hypothesize about
their developmental rates, chronology and relation
to active-layer thickness (ALT) and present-day cli-
mate conditions.
One group of sorted circles and polygons (69% of

the investigated patterns) is located mainly on rai-
sed marine and kame terraces at elevations up to
200–250 m a.s.l. A second group (31%) occurs on
adjacent flat mountain tops and ridges above
elevations of around 600 m a.s.l. These two distinct
elevation zones differ significantly in pattern
morphology. The higher-elevated patterns have
smaller diameters and shallower sorting depths due
to a thinner active layer, suggesting that sorted pat-
terned ground can be indicative of climate conditi-
ons and ground thermal state (i.e. permafrost or
seasonally frozen ground) when the patterns were
initiated. In contrast, the heights and height-to-

width ratios of higher-lying sorted circles and
polygons are larger. Bedrock lithology is believed
to be of less importance for pattern morphology in
the study area, causing only fine-scale variations.
The diameter-to-sorting depth ratios of sorted ci-
rcles and polygons have a median of 3.57, which is
consistent with previous studies (median of 3.54)
and theoretical models of patterned-ground for-
mation involving circulation mechanisms. This
allows estimation of the sorting depth based on
patterned-ground surficial morphology, which can
be used to reconstruct former active layers and as-
sociated temperature conditions. Our findings sug-
gest that large-scale sorted circles and polygons
may develop over centennial timescales in this
high-Arctic environment, unlike those in lower la-
titudes. Further, they are likely not in equilibrium
with present-day climate conditions and have pro-
bably been forming throughout the Holocene.
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Permafrost regions deserve special attention as
the surface temperatures are rising in different
areas of the Earth, resulting in permafrost thawing
and degradation. This causes changes both in eco-
systems and infrastructure.
Thermokarst is one of the most obvious forms of

permafrost degradation in Arctic landscapes. Ther-
mokarst lakes (TKLs) dominate large areas of the
Arctic land surface and may expand as permafrost
continues to warm and thaw. TKLs change detecti-
on can be used to derive information about ther-
mokarst spreading and related changes.
Thermokarst has an important effect on the eco-

logy, geomorphology, hydrology, and local climate
in the Arctic. Recent observations indicate that with
the warming of permafrost, resulting in degradation
of ice-rich and carbon-rich permafrost, TKLs are
an important source of carbon release into the at-
mosphere. Moreover, permafrost thawing is often
accom-panied by changes in water and land surface
energy balance, which may influence atmospheric
processes via feedback mechanisms (Morgenstern
et al. , 2011 ). Therefore, the dynamics of permafrost
and related changes in the environment is a topic of
great importance.
However, due to the remoteness of study areas,

their large extent, and the degree of peat formation,
field observations are hard to conduct. Mapping of
permafrost distribution remains a challenge due to
the sparsity of observations. Despite the fact that
geophysical surveys and boreholes are the most re-
liable sources of information about permafrost,
they are extremely costly and mostly available
from relatively small areas (Jafarov et al. , 2012).
The purpose of this study is to explore permafrost

environments in a changing global climate, to in-
vestigate the reasons for changes in the active
layer, and to understand feedback mechanisms as-
sociated with increasing greenhouse gas emissions
from permafrost zones. Using remote sensing
methods, mapping of the thaw lakes dynamics was
conducted in order to visualize the detected chan-

ges and analyze their spatial patterns. Landsat
images were used, since they are superior to other
satellite images as the survey has been run conti-
nuously since the 1970s. However, these images
had different resolution in different observation
periods. This is why the error in lake size estimate
has to be taken into account and the lakes identified
to less than a certain level have to be excluded. The
limit of the lake size at which the analysis remains
valid amounts to 0.4–2.0 ha.
The study shows the following results: the ther-

mokarst lakes of Eastern Siberia, namely in Yana-
Indigirka lowland and Kolyma lowland, which are
in the zones of continuous ice-rich permafrost, ex-
pand in narrow bands along their margins. The
growth is most probably the result of thermal
erosion (Kravtsova and Rodionova, 2016). At the
same time, some of the thaw lakes in the per-
mafrost zone of Eastern Siberia are shrinking and
grassing, mainly being drained by rivers. Therefo-
re, the expansion of lakes in this region under the
effect of current warming remains the question for
discussion. The variation in size and number of
thaw lakes depends on a variety of factors: hydro-
logy, precipitation, tectonics and anthropogenic lo-
ads in addition to climate warming, which could
trigger permafrost thawing and thermokarst for-
mation.
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James Ross Island (JRI) (64°10'S, 57°45'W), lo-
cated 15 km east of the Antarctic Peninsula in the
north-western part of Weddell Sea, is a volcanic is-
land with more than 50 recorded eruptions of alka-
line basalts over the last 6 Ma (Smellie et al. , 2008;
Prošek et al. , 201 3). The aim of our study is to de-
termine the content of heavy metals associated with
basaltic volcanic eruptions: Cr, Ni, and Co in lake
sediments and regolith of deglaciated area of JRI,
and, in a broader perspective, to contribute to the
model of heavy metals mobility in the Antarctic
ecosystem.
The total of 13 samples of lake sediments were

collected in the northern part of JRI – 6 samples

from Lake Lachman 1 (L3A–L3F) and 7 samples
from a seasonal lake (L4A–L4G) located near the
Czech Antarctic Research Station Johann Gregor
Mendel. As the first step, the presence of clay mi-
nerals, as the potential sorbents of heavy metals,
was proved. The presence of clay minerals was
confirmed by X-ray diffraction (Figure 1 ). In the
second step, the contents of heavy metals were stu-
died using ICP-MS method. It was found that both
sites differ significantly in their contents of Cr, Ni,
and Co (Figure 2). The reasons why the contents of
heavy metals are different as well as improving of
the model of heavy metals’ mobility will be the
subject of our further study.

Figure 1 Diffractogram evidencing the presence of clay minerals.



Figure 2 The contents ofCr, Ni, and Co in JRI lake sediments.
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