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17h-19h00

8h30-9h30 Theme 1 Plenary

9h30-10h00 

10h00 Oral presentations 

10h15

10h30

10h45

11h00

11h15

11h30

11h45

12h-13h00

13h-14h00 Theme 2 Plenary 

14h Oral presentations 

14h15

14h30

14h45

15h-15h30

15h30 Oral presentation

15h45 Express speeches 

16h30-19h00 Poster session In the cafeteria in the adjacent building, Pavillon Abitibi-Price

19h00 Dinner on your own (young researchers meet as organized by Frederic Bouchard)

WEDNESDAY 12 March 

Observatoire de la Capitale, 1037 De La Chevrotière, Québec, QC G1R 5E9

THURSDAY 13 March - DAY 1

2425, rue de la Terrasse, Université Laval, Québec G1V 0A6 (ROOM 2330)

Lamoureux, S.- Erosion and downstream transport of  sediment from permafrost slope disturbances: recovery times and 
biogeochemical implications

Guido Grosse
Thermokarst lake dynamics - A review

Coffee break - next to conference room

Walter Anthony, K.- Methane emissions from 50 years of  thermokarst in Alaskan lakes

Fedorova, I.- Vulnerability of  polar lakes according to investigation of  Yamal Peninsula, the Lena River delta, and East Antarctica oases

Johansson, E.- Water balance and hydrological interactions between catchment, lake and talik in a periglacial landscape

Kirpotin, S.- Western Siberian peatlands as indicator and regulator of  climatic changes on global scale

Wrona, F.- Effects of  a changing cryosphere on the hydrology, geochemistry and ecology of  Western Arctic tundra lakes

Kouraev, A.- Hydrology of  permafrost-affected Siberian wetlands from satellite and in-situ observations 

Liljedahl, A.K.- Observed pan-Arctic ice wedge degradation in continuous permafrost and modeled effects on watershed-scale 
hydrology

Lunch will be served in the cafeteria in the adjacent building, Pavillon Abitibi-Price

Breck Bowden
Interactions among biogeochemistry, hydrology, and stream ecology in permafrost-dominated Arctic watersheds

Amyot, M.- Thaw ponds as sites of  methyl Hg accumulation and photodemethylation in eastern Canada

Buell, M-C.- Quantifying carbon emissions from tundra ponds and identifying their role in the tundra carbon cycle

Canário, J.- Thermokarst lakes as potential sources of  contaminants to Subarctic aquatic ecosystems

Gooseff, M.- Implications to aquatic ecosystems from thermokarst on previously stable stream banks in Taylor Valley, Antarctica

Coffee break - next to conference room

2 minute presentations of  certain posters

McLennan, D. - Cryosphere monitoring and research in the Arctic: New opportunities at the Canadian High Arctic Research 
Station

Icebreaker at the Observatoire de la Capitale
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8h30-9h30 Theme 3 Plenary

9h30-10h00 

10h00 Oral presentations 

10h15

10h30

10h45

11h00

11h15

11h30

11h45

12h-14h00 

14h30-21h00 

8h30 Oral presentations

8h45

9h00

9h15

9h30-10h00 

10h-12h00 

12h-14h00 

14h-14h30 Closing remarks 	  

2425, rue de la Terrasse, Université Laval, Québec G1V 0A6 (ROOM 2330)

2425, rue de la Terrasse, Université Laval, Québec G1V 0A6 (ROOM 2330)

FRIDAY 14 March - DAY 2

Comte, J.- Bacterial biogeographic patterns in permafrost thaw ponds and implications for greenhouse gas emissions

Kohler, T.- Nutrient availability influences microbial mat biomass and elemental composition in Taylor Valley, Antarctica

Lento, J.- Impacts of  permafrost slump activity on stream benthic macroinvertebrate communities

Steven, B.- Response of  High Arctic soil bacteria to intermittent water pulses in permafrost water tracks

Jan Karlsson
Food web dynamics and biomass production in lakes at high latitudes: effects of  climate change and permafrost thawing?

Coffee break - next to conference room

Lunch will be served in the cafeteria in the adjacent building, Pavillon Abitibi-Price
Wrap-up discussions from 3 rapporteurs

MacIntyre, S.- Comparative physical limnology of  Arctic lakes: implications for fluxes of  greenhouse gases

Turner, K.- Characterizing the past and present hydrology of  a lake-rich thermokarst landscape (Old Crow Flats, Yukon) and its 
relations to climate and land-cover

Langer, M.- Frozen ponds – production and storage of  methane during the Arctic winter 

Fortier, D.- Morphometry and evolution of  thermal erosion gullies in the valley of  the glacier C-79, Bylot Island, Canadian Arctic 
archipelago

Coffee break - next to conference room

Discussion groups block 2

Cory, R.M.- The fate of  carbon draining permafrost soils is controlled by photochemical reactions in addition to microbial 
degradation in arctic surface waters

Runkle, B.R.K.- Lateral fluxes of  carbon and nitrogen, Lena River Delta, Siberia

Lunch will be served in the cafeteria in the adjacent building, Pavillon Abitibi-Price
Discussion groups block 1

Walk and sugar shack at Ile d'Orléans
Bus will be departing from the entrance of  the Pavillon G.H. Kruger, on rue de la Foresterie

SATURDAY 15 March- DAY 3

Hobbie, J.- No significant warming trend has been detected at the Alaska LTER site since 1989 but ecological effects are obvious

Crump, B.- Microbial diversity in Arctic freshwaters overlying permafrost is structured by inoculation of  microbes from soils
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ABSTRACTS FOR ORAL PRESENTATIONS

THAW PONDS AS SITES OF 
METHYL HG ACCUMULATION AND 
PHOTODEMETHYLATION IN EASTERN 
CANADA

Amyot, M.(1), C. Girard(1), I. Laurion(2), J. Chételat(3) and 
G. MacMillan(1)
(1)Centre d’études nordiques, Département de sciences biologiques, 
Université de Montréal, Montreal, QC H3C 3J7, Canada

With climate change, the thawing of  permafrost in the 
Arctic is promoting the formation of  thaw ponds that 
may act as sites of  significant microbial activity and are 
potentially important in transforming inorganic Hg 
into the neurotoxin methylmercury (MeHg). Further, 
photodemethylation of  Hg may be a significant loss 
mechanism in these systems. We have sampled a series 
of  aquatic systems in the Eastern Canadian Arctic in 
order to assess the range of  MeHg levels encountered 
in these systems and have conducted experiments on Hg 
photodemethylation. On Bylot Island (Nunavut), runnel 
ponds, formed over melting ice wedges and showing 
thermokarst features, were more contaminated with MeHg 
(0.3-2.2 ng/L) than low center polygonal ponds (0.1-0.7 
ng/L), a more stable system. These thaw ponds represented 
MeHg hotspots since they were approximately ten times 
more contaminated than neighboring lakes (0.02-0.2 ng/L). 
Near Kuujjuarapik in Nunavik, thaw ponds were often well 
stratified, and MeHg in the hypolimnion (0.1 – 3.1 ng/L) 
reached levels up to ten times higher than in the epilimnion 
(0.1-0.3 ng/L). Nearly all of  the MeHg in these systems 
was in the dissolved phase, when total MeHg (THg) levels 
were below 1 ng/L; this MeHg was therefore potentially 
bioavailable. Surface water THg concentrations in the 32 
water bodies from Kuujjuarapik and Bylot Island were 
most strongly correlated with logFe, DOM colour, and 
logDOC. MeHg concentrations were correlated most 
strongly with logDOC, logFe, logMn and DOM colour. 
Further, incubation experiments conducted in the Arctic 
showed that Hg photodemethylation occurs in thermokarst 
ponds. UV radiation and reactive oxygen species were found 
to be effective in mediating photodemethylation, while 
thiols and chlorides slowed the process. Overall, this study 
indicates that thaw ponds represent potential hotspots for 
MeHg formation in the Eastern Canadian Arctic.

INTERACTIONS AMONG BIOGEOCHEMISTRY, 
HYDROLOGY, AND STREAM ECOLOGY 
IN PERMAFROST-DOMINATED ARCTIC 
WATERSHEDS

Bowden, W.(1)
(1)Rubenstein School of  Environment and Natural Resources, the 
University of  Vermont, Burlington, Vermont, USA.

There is unequivocal evidence that most of  the arctic region 
is warming and as a consequence there is considerable 
interest in what will happen as this region transitions 
from a state in which shallow permafrost dominates and 
is extensive to one in which shallow permafrost is of  
secondary importance and limited distribution. Streams, 
rivers, and lakes are sensitive sentinels that are likely to 
react in a variety of  ways as the arctic region continues to 
warm. These resources also have intrinsic values and provide 
ecosystem services that are important. Thus, it is essential 
to consider how these ecosystems are likely to change as the 
arctic region warms. This talk will focus on several aspects 
of  stream ecosystem dynamics that are based on recent 
as well as long-term research in the vicinity of  the Toolik 
Field Station on the North Slope of  Alaska.  Records show 
that permafrost has been warming is this region and that 
the duration of  the season over which rivers flow has 
been increasing. In addition, there is strong evidence that 
thermal erosional activity has increased in recent years. It is 
probably that it will be these shoulder seasons of  spring and 
fall when changes in land-water interactions will be greatest.  
During these periods there are important, “asynchronous” 
interactions between nutrient sources and sinks, especially 
of  nitrogen, that may increase the delivery of  nutrients to 
downstream systems.  Similarly, while increased thermal 
erosion of  surface soil is an obvious and sometime 
impressive potential indicator of  warming, the extent, 
timing, and impacts of  these features on aquatic systems 
are still poorly understood. Additional research, such as 
that to be reported in this session, will be necessary to fully 
understand what we should expect as we transition into an 
era in which permafrost is a less dominant influence on the 
arctic system.
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QUANTIFYING CARBON EMISSIONS FROM 
TUNDRA PONDS AND IDENTIFYING THEIR 
ROLE IN THE TUNDRA CARBON CYCLE

Buell, M-C.(1), E. Humphreys(2) and P. Lafleur(1)
(1)Department of  Geography, Trent University, Peterborough, Ontario, 
Canada (2)Department of  Geography and Environmental Studies, 
Carleton University, Ottawa, Ontario, Canada

The Arctic carbon cycle is tightly linked to global climate 
change. This is through the potential feedbacks between 
carbon emissions into the atmosphere and increased global 
temperature. Arctic water bodies are often considered 
sources of  carbon to the atmosphere because of  their high 
respiration rates. Most of  the research on Arctic freshwater 
emissions focuses on water bodies with surface areas several 
hectares in size. Therefore, the carbon contribution of  small 
Arctic ponds to the atmosphere is largely unknown. The aim 
of  this study is to quantify carbon emissions from Arctic 
ponds of  various sizes, so that we may better predict their 
contribution to the local carbon budget. A secondary aim 
is identify the significant physical and chemical parameters 
that influence the carbon emissions over the snow-free 
season. Four ponds in the Arctic Tundra near Daring Lake, 
Northwest Territories, were examined. Two ponds were 
located in upland areas with small catchments surrounded 
by eskers and low cover; the two other ponds were located 
in low- lying areas with larger, more vegetated   catchments. 
Floating chambers, carbon dioxide probes and headspace 
samples were used to measure carbon fluxes from the 
four studied ponds. Chemical characteristics of  the ponds 
were measured using a YSI sonde. Water temperature, air 
temperature and wind speed at each pond were continuously 
measured throughout the study. Preliminary results indicated 
that carbon emissions from the ponds were positively 
correlated with water and air temperature and that all ponds 
were in a state of  net heterotrophy throughout the ice-
free season. All methods used to measure carbon fluxes 
concluded that the studied ponds are net carbon sources. 
However, the carbon flux values obtained from each 
method differed. The depth and location of  the pond was 
also shown to influence carbon source strength. This study 
demonstrates the importance of  small water bodies in high 
latitude carbon cycling and their need to be included in 
landscape-scale carbon budgets. The relationship between 
temperature and carbon emissions from the studied ponds 
also suggests that warming Arctic temperatures have the 
potential to increase carbon emissions from ponds in the 
future.

THERMOKARST LAKES AS POTENTIAL 
SOURCES OF CONTAMINANTS TO SUB- ARCTIC 
AQUATIC ECOSYSTEMS

Canário, J.(1), L. Poissant(2), M. Nogueira(3) and M. Pilote(2) 
(1)CQE -  Instituto Superior Técnico -  University of  
Lisbon,
Lisbon, Portugal (2)Environment Canada, Montréal, Québec, Canada 
H2Y2E7 (3)IPMA IP, Lisbon, Portugal

Thermokarst lakes are most commonly formed by the 
thaw of  ice-rich permafrost. Continued thawing of  
the permafrost can lead to the drainage and eventual 
disappearance of  these lakes, as can erosion and lake 
coalescence. Water in thermokarst lakes is usually enriched 
in carbon and other trace elements that may escape to 
the surrounding aquatic ecosystems during lake drainage 
and may pose a serious risk of  contamination for aquatic 
organisms. In 2008 and 2009 field works were performed 
in thermokarst lakes near Kuujjuarapik (QC), Canada, 
respectively. In each studied lakes, ice cores, water and 
sediments were collected and analyzed for particulate and 
dissolved carbon, Co, V, As, Zn, Cd, Cu, Ni, Pb and U 
content. Organic carbon contents in Kuujjuarapik lakes 
were higher than in Umiujaq. These results are in line 
with previous works that indicated carbon enrichment in 
Kuujjuarapik soils. However for all trace elements, Umiujaq 
lakes presented higher trace element concentrations than 
the Kuujjuarapik. The enrichment area factor (EAF) for 
both locations (EAF=Umiujaq/Kuujjuarapik) varied 
between 5 for As and 23 for Ni. In water column the lack of  
correlations between the studied trace elements and organic 
carbon and/or Si/Al ratios suggest that its concentrations 
are related to element concentrations in the permafrost soils 
rather than the nature of  the suspended particles or water 
chemistry. With the exception of  Cr, the concentrations of  
the other trace elements were considerable higher in the 
thermokarst lakes that in the surrounding aquatic systems, 
suggesting that lake water may be a potential source of  
contamination. Our results suggest that thermokarst lakes in 
the Arctic are an additional source of  contaminants to this 
subarctic ecosystem. This fate and transport mechanism 
should be also taking it into account when we intend to 
establish the impact of  global warming in the permafrost 
melting in the boreal systems.
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BACTERIAL BIOGEOGRAPHIC PATTERNS 
IN PERMAFROST THAW PONDS AND 
IMPLICATIONS FOR GREENHOUSE GAS 
EMISSIONS

Comte, J.(1), Crevecoeur, S.(1), Monier, A.(1), Lovejoy, C.(1) 
and Vincent, W. F.(1)
(1)Département de biologie, Université Laval, Québec, Québec, Canada 
G1V 0A6

There is now clear evidence that microorganisms display 
biogeographic patterns, yet the processes that create and 
maintain such patterns are still unclear. Most importantly, 
our understanding of  how biogeographic patterns affect 
ecosystem functioning is limited, and this is of  special 
relevance for assessing the potential impacts of  climate 
change. Permafrost thaw ponds are expanding in size 
and numbers in the northern Canadian landscape. These 
ecosystems are characterized by a great variability in their 
ambient limnological variables both within and across 
geographic regions and can be net emitters of  greenhouse 
gases. Some of  these ecosystems present striking gradients 
in their ambient conditions down the water column, with 
the establishment of  hypo(an)oxia in bottom layers. These 
environmental gradients are likely to strongly regulate 
the biogeochemical regime (e.g. genesis or oxidation of  
methane) of  the thaw pond ecosystem, and their properties 
as bioreactors in the tundra. Here we describe microbial 
community composition and diversity in a set of  ponds 
in Nunavik, Northern Quebec, Canada that vary in their 
environmental and biogeochemical regimes. The results 
show a clear regional clustering among the ponds suggesting 
that some regions are compositionally distinct from the 
others whereas some regions tend to cluster together 
suggesting that they may share common taxa. Beta-diversity 
analyses suggested differences in the main community 
assembly mechanisms, with dispersal being dominant in 
some regions whereas environmental filtering seems to be 
the major force in others. Alpha-diversity analyses showed 
large differences in community composition between the 
upper and lower layers of  most thaw ponds. Ongoing 
analyses will evaluate the proportion of  common taxa 
among the ponds, their degree of  association and how taxon 
co-occurrence may vary between and within regions, by 
way of  network analysis. These compositional patterns will 
be linked to functional ecosystem processes measured in situ 
such as methane production and oxidation rates.

THE FATE OF CARBON DRAINING 
PERMAFROST SOILS IS CONTROLLED BY 
PHOTOCHEMICAL REACTIONS IN ADDITION 
TO MICROBIAL DEGRADATION IN ARCTIC 
SURFACE WATERS

Cory, R. M.(1), C. P. Ward(1), J. A. Dobkowski(2), B. C. 
Crump(3), B. Neilson(4) and G. W. Kling(2).
(1)Earth and Environmental Science, University of  Michigan, Ann  
Arbor,  MI;  (2)Ecology and Evolutionary Biology, University of  
Michigan, Ann Arbor, MI, United States; (3)College of  Earth, Ocean, 
Atmospheric Sciences, Oregon State University, OR; (4)Civil and 
Environmental Engineering, Utah State University, UT

Destabilization from melting ice has caused an increase 
in thermokarst failures that expose buried C and release 
dissolved organic C (DOC) to surface waters. We found 
that this exposure to sunlight and surface conditions 
increases the reactivity of  permafrost C to microbial attack 
by 40% compared to soil DOC held in the dark. The range 
of  lability to microbes depends on microbial community 
composition and especially on prior light exposure, implying 
that sunlight may act as an amplification factor in converting 
frozen C to gases in the atmosphere. We also found that 
photochemical degradation accounted for the majority (up 
to 80%) of  the degradation of  DOC in the water column 
of  lakes and streams. This was based on concurrent 
measurements of  (1) respiration of  DOC to CO2 by 
bacteria in the dark, (2) O2 consumed in DOM photo-
oxidation, (3) CO2 produced by DOM photo- mineralization, 
and (4) photo-stimulated bacterial respiration. Using in-situ 
UV light profiles and surveys of  ~70  surface waters on 
the North Slope of  Alaska, we found that depth-integrated 
water column rates of  photochemical  DOM degradation 
equaled or exceeded dark bacterial respiration, by up to 
~10x depending on the mean depth of  the water column. 
The dominant degradation pathway varied by water type 
and date. Direct photomineralization of  DOC to CO2 was 
the dominate fate in  lower order streams and just after 
snowmelt in higher order streams, while DOC fate in lakes 
was roughly balanced between mineralization to CO2 by 
sunlight and bacteria and partial photo-oxidation of  DOC. 
This means that the dominant fate of  permafrost C released 
as DOC depends on its flow and alteration through streams 
and lakes and that photochemical degradation of  DOC is 
critical to understanding the fate of  C that will drain from 
thawing arctic soils.
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MICROBIAL DIVERSITY IN ARCTIC 
FRESHWATERS OVERLYING PERMAFROST IS 
STRUCTURED BY INOCULATION OF MICROBES 
FROM SOILS

Crump, B. C.(1), L. A. Amaral-Zettler(2,3) and G. W. 
Kling(4)
(1)College of  Earth, Ocean, and Atmospheric Science, Oregon State 
University, Corvallis, OR 97330; (2)Marine Biological Laboratory, 
Josephine Bay Paul Center, 7 MBL St., Woods Hole, MA, 02543; (3)
Brown University, Department of  Geological Sciences,  Providence, RI,  
USA, 02912; (4)University of  Michigan, Department of   Ecology and  
Evolutionary Biology, 830 North University, Ann Arbor, MI 48109

Microbes are transported in hydrological networks through 
many environments, but the nature and dynamics of  
underlying microbial metacommunities and the impact of  
downslope inoculation on patterns of  microbial diversity 
across landscapes are unknown. Pyrosequencing of  small 
subunit rRNA gene hypervariable regions to characterize 
microbial communities along a hydrological continuum 
in arctic tundra showed a pattern of  decreasing diversity 
downslope, with highest species richness in soil waters 
and headwater streams and lowest richness in lake water. 
In a downstream lake, 58% and 43% of  the bacterial and 
archaeal taxa (respectively) were also detected in diverse 
upslope communities, including most of  the numerically- 
dominant lake taxa. In contrast, only 18% of  microbial 
eukaryotic taxa in the lake were detected upslope. A 
ten- year record of  bacterial community composition in 
Toolik Lake demonstrated that these taxa contribute to 
annually repeating seasonal shifts in microbial community 
composition. We suggest that patterns of  diversity in 
surface waters are structured by initial inoculation from 
microbial reservoirs in soils followed by a species-sorting 
process during downslope dispersal of  both common and 
rare microbial taxa. Our results suggest that, unlike for 
metazoans, a substantial portion of  bacterial and archaeal 
diversity in surface freshwaters may originate in complex soil 
environments.  It remains to be seen whether bacteria and 
archaea released from thawed permafrost will contribute to 
this landscape pattern in microbial diversity.

VULNERABILITY OF POLAR LAKES ACCORDING 
TO INVESTIGATION OF YAMAL PENINSULA, 
THE LENA RIVER DELTA, AND EAST 
ANTARCTICA OASES WATER OBJECTS

Fedorova, I.(1, 2), T. Skorospekhova(1), A. Chetverova(2, 
1), J. Boike(3), A. Morgenstern(3), B. Heim(3), O. 
Bobrova(2) and V. Dmitriev(2)
(1)Arctic and Antarctic Research Institute,  38, Beringa str., St. 
Petersburg, 199397, Russia, (2)Saint Petersburg State University, 33-
35, 10 line, V.O., St. Petersburg, 199178, Russia, (3)Alfred Wegener 
Institute for Polar and Marine Research, Telegrafenberg A43, 14473 
Potsdam, Germany

During last 10 years investigations on Polar region lakes have 
been done that allow compare changing in their regimes 
with previous studying a half  century ago. For analysis of  
lakes vulnerability/stability three mark regions have been 
chosen:The Lena River delta, Yamal peninsula and East 
Antarctic oases. Mark parts of  Arctic and Antarctic give 
some very similar information about lacustrine ecosystem 
but in other processes different. Our investigation of  
lacustrine sediment cores show quite high self-cleaning of  
Arctic lakes according to analysis of  a cations exchange 
capacity between near-bottom water and up layer of  a 
core. Intensive natural eutrophication and lake succession 
stages replacement are available. Against a background 
stable glacial lakes in Antarctic there are “active” Arctic 
thermokarst and alas lakes. In Antarctic drying oases areas 
have been noticed. As a result, reduction of  lakes amount 
as well as increasing of  catchments without outflow were 
observed. In contrast to Antarctic oases deglaciation water 
system in Arctic become humidity. So, quantity of  small 
lakes rises and lake outflow upwards. Therefore, there 
are two main reasons of  lake ecosystem features non-
conformity. One of  them is a climate change, in general, 
and its different evidence, from another side - drying and 
humidification in Antarctic and Arctic correspondingly, 
for instance. Sometimes understanding of  possibility of  
lakes features changes is a complicated fact. Furthermore, 
composition of  separate components of  ecosystem parts 
is unequal of  a character of  a new changed system. Lake 
vulnerability of  both Polar Regions could be the same 
against the differences of  their parts. Using for further 
ecosystem progress prediction the non-additive parameters 
like vulnerability/stability is more correct, consequently.  
The last point of  view is Polar lakes is more open to 
environmental change, mostly to insolation and biogenic 
elements income, than to anthropogenic impact from Polar 
stations in these regions.
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MORPHOMETRY AND EVOLUTION OF 
THERMAL EROSION GULLIES IN THE VALLEY 
OF THE GLACIER C-79, BYLOT ISLAND, 
CANADIAN ARCTIC ARCHIPELAGO

Fortier, D.(1,2), E. Godin(1, 2), S. Coulombe(1, 2), A. 
Veillette(1) and G. Létourneau(1)
(1)Département de géographie, Université de Montréal, Montréal, Qc, 
Canada, H2V 2B8; (2)Centre d’études nordiques, Université Laval, 
Québec, Qc, Canada, G1V 0A6

Many thermal erosion gullies are fragmenting a syngenetic 
ice-wedge polygon terrace of  the valley of  glacier C-79 
on Bylot Island. The development of  two of  these gullies 
was studied at fine scale using field measurements (erosion 
stakes, GPS, DGPS, GNSS) and remote sensing  since 1999 
(R08) and 2005 (R06). These two gullies developed in a 2.5 
m thick of  peaty-loess deposits overlying 3 to 6 meters of  
glacio-fluvial sands (Fortier, Allard, & Pivot, 2006). The 
objective of  this paper is to assess the methods and relevant 
variables used to quantify gullies’ geometry, monitor erosion 
rates and processes and present recent evolution of  two 
thermal erosion gullies.  In 2013, R06 was characterized with 
a main axis length of  717 m, 16132 m2 in area, a mean 
depth of  0.7 m and a mean channel width of  9.44 m; R08 
featured a main axis length of  786 m, 28892 m2 in area, a 
mean depth of  1.33 m, and mean channel width of  9.44 m. 
Both gullies had approximately half  a dozen streams entry 
points in the gully head area, mainly sinkholes linking the 
gully via small waterfalls and tunnels. While the main axis 
length did not change since 2011, both gullies area and the 
sum of  gullied channel section increased in 2013. Rates of  
erosion between 2007 and 2013 were 875 m2 y-1 for R06 
and 823 m2 y-1 for R08.

IMPLICATIONS TO AQUATIC ECOSYSTEMS 
FROM THERMOKARST ON PREVIOUSLY 
STABLE STREAM BANKS IN TAYLOR VALLEY, 
ANTARCTICA

Gooseff, M.(1), D. VanHorn(2), D. McKnight(3), K. 
Welch(4) and W. B. Lyons(4)
(1)Department of  Civil & Environmental Engineering, Colorado 
State University, Fort Collins, Colorado, USA 80523; (2)Department 
of  Biology, University of  New Mexico, Albuquerque, New Mexico, 
USA 87131; (3)Institute of  Arctic and Alpine Research, University of  
Colorado, Boulder, Colorado, USA 80309; (4)School of  Earth Sciences, 
Ohio State University, Columbus, Ohio, USA 43210

Stream channels in the McMurdo Dry Valleys are typically 
wide, incised, and stable.  At typical flows, streams occupy 
a fraction of  the oversized channels, providing habitat 
for algal mats. In January 2012, we discovered substantial 
channel erosion and subsurface thermomechanical erosion 
undercutting banks of  Crescent Stream. We sampled 
stream water along the impacted reach and compared 
concentrations of  solutes to the long term data from this 
stream. Thermokarst-impacted stream water demonstrated 
higher electrical conductivity, and concentrations of  
chloride, sulfate, sodium, magnesium, suspended 
sediments, and nitrate than the long-term medians. These 
results suggest that this new mode of  lateral permafrost 
degradation may substantially impact stream solute loads 
and potentially fertilize stream and lake ecosystems. The 
potential for sediment to scour or bury stream algal mats 
is yet to be determined, though it may offset impacts of  
associated increased nutrient loads to streams.
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THERMOKARST LAKE DYNAMICS - A REVIEW

Grosse, G.(1), C. Arp(2), B. Jones(3), K. Walter-Anthony(2) 
(1)Alfred Wegener Institute Helmholtz Centre  for  Polar and Marine 
Research, Potsdam, Germany; (2) Institute of  Northern Engineering, 
University of  Alaska Fairbanks, USA; (3) Alaska Science Center, U.S. 
Geological Survey, Anchorage, AK, USA.

Lakes are ubiquitous in Arctic and sub-Arctic permafrost 
lowlands and foothills. Genesis of  these lakes varies and 
includes origins as thermokarst, delta and floodplain, inter- 
dune, bedrock, depression, kettle, and peatland lakes. We 
here summarize information about lakes that form primarily 
as thermokarst lakes, but we also include lakes that 
evolved from other processes and subsequently were shaped 
by permafrost thaw processes. Thermokarst lakes are closely 
tied to cold-climate conditions and ice-rich permafrost. 
Their formation is an important mode of  ice- rich 
permafrost degradation and is linked to surface disturbance, 
subsequent melt of  ground ice, surface subsidence, water 
impoundment, and positive feedbacks between lake growth 
and permafrost thaw. Thermokarst lake drainage results 
from lake expansion, riverine and coastal erosion, bank 
overtopping, ice wedge degradation, and sometimes human 
interaction. Climate and substrate properties are key factors 
for their morphology, cyclicity, biogeochemical activity, and 
relevance for the carbon cycle. In our review, we discuss the 
physical, limnological, morphological, and biogeochemical 
characteristics of  thermokarst lakes and the different stages 
of  their life cycle: lake initiation, expansion, drainage, and 
regeneration. We also point out the geochronology of  
thermokarst lakes with initial widespread formation of  first 
generation lakes during the Lateglacial and Early Holocene 
warming, and their replacement with later generation 
lakes in many regions over the course of  the Holocene. 
We compare these dynamics with those of  other Arctic 
lakes and highlight their impacts on periglacial landscape 
evolution, local to regional permafrost characteristics, habitat 
mosaics, and the global carbon cycle.

NO SIGNIFICANT WARMING TREND HAS BEEN 
DETECTED AT THE ALASKA LTER SITE SINCE 
1989 BUT ECOLOGICAL EFFECTS ARE OBVIOUS

Hobbie, J.(1), G. Kling(2) and G. Shaver(1)
(1)The Ecosystems Center, Marine Biological Laboratory, Woods Hole, 
USA 02543; (2)Department of  Ecology and Evolutionary Biology, 
University of  Michigan, Ann Arbor, MI USA 48109

Toolik Lake, Alaska, lies 200 km south of  the Arctic Ocean 
in the foothills of  the Brooks Range.  Here, tundra ecology 
and the limnology of  lakes and rivers has been investigated 
since 1975 and year-round climate since 1989. There were 
no significant trends (1989 to 2011) in climate, that is, air 
temperature (mean annual -8.5oC) and precipitation, and 
none from 1975 to 2011 in the summer lake temperatures, 
in the thickness of  the active layer of  the surrounding land, 
and in the biomass of  the plankton (chlorophyll). In spite 
of  this apparent lack of  change, integrated measures did 
show changes: permafrost temperatures at a depth of  20 m 
increased by 1.0oC in 26 years, satellite biomass values (as 
peak NDVI of  terrestrial vegetation) increased from 0.55 
to 0.61 in 20 years, while terrestrial plant abundance in 155 
point frame plots (inventoried every 5 to 7 years) increased 
over 20 years (graminoids by 25.5%, herbaceous dicots by 
24%, and shrubs by 13%). Further evidence for warming 
comes from stream waters where the alkalinity has doubled 
and strontium isotope ratios changed, both indicators of  
an increase in weathering of  previously frozen soil.  We 
conclude that ecological changes have been occurring as a 
result of  warming despite no significant trends in average 
temperature.  We hypothesize that we are able to measure 
changes in the ecosystem, such as in plant growth, with 
greater sensitivity than our ability to measure changes in 
climate.  A more useful measure of  warming is likely to be 
the total degree days above freezing.
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WATER BALANCE AND HYDROLOGICAL 
INTERACTIONS BETWEEN CATCHMENT, LAKE 
AND TALIK IN A PERIGLACIAL LANDSCAPE

Johansson, E.(1,2) and T. Lindborg(2, 3)
(1)Department of  Physical Geography and Quaternary Geology/Bert 
Bolin Centre for Climate Research, Stockholm University, SE-106 91, 
Stockholm, Sweden. (2)Swedish Nuclear Fuel and Waste Management 
Co, Box 250, 101 24, Stockholm, (3)Department of  forest ecology and 
management, Swedish University of  agricultural science

Few hydrological studies have been made in Greenland 
with focus on permafrost hydrology rather than on the 
glacial hydrology associated with the Greenland ice sheet. 
Understanding permafrost hydrology, and its reflection 
and propagation of  hydroclimatic change and variability, 
however, can be a key to understand important climate 
change effects and feedbacks in arctic landscapes. The 
object with the GRASP project (Greenland Analogue 
Surface Project) is to increase the understanding of  how 
ecosystem processes and features are affected by a periglacial 
climate and covers field studies of  the ecology, biology, 
geology, chemistry and hydrology. In this work we present 
an extensive hydrological data set with high temporal and 
spatial resolution of  the main hydrological parameters. The 
studied catchment, situated in the Kangerlussuaq region 
in Western Greenland, contains a lake underlain by a 
through talik. A deep borehole has been drilled into 
the talik with the aim to monitor groundwater pressure 
in the unfrozen groundwater system below the lake. 
Based only on local data from the catchment, we have 
developed a conceptual model for the hydrology of  the 
area and quantified the water balance and the intra annual 
variability of  its key parameters. In the study, the main 
hydrological flows and processes have been quantified 
and we describe the links of  the surface water system to 
both supra-permafrost and sub-permafrost groundwater. 
Pressure measurements in the lake and the underlying talik 
indicate recharging conditions from the lake to the talik. 
The temporal variation of  groundwater pressure in the 
talik seems to be influenced by surfaces processes where 
evapotranspiration is the dominating process in the active 
period and snow dynamics dominates the variation of  the 
groundwater pressure during the frozen period. This shows 
the hydrology in the catchment as being rather independent 
from external large-scale landscape features, including those 
of  the close-by ice sheet.

FOOD WEB DYNAMICS AND BIOMASS 
PRODUCTION IN LAKES AT HIGH LATITUDES: 
EFFECTS OF CLIMATE CHANGE AND 
PERMAFROST THAWING?

Karlsson, J.(1)
(1)Climate Impacts Research Center (CIRC, Department of  Ecology and 
Environmental Science, Umeå University, Sweden

Climate change and permafrost thawing are regarded to have 
pronounced impact on physical and chemical properties of  
lake ecosystems, including e.g. temperature, length of  the 
ice-free season, thermal stratification and concentration of  
DOC and nutrients. Needless to say such changes is likely 
to have major influence on the biogeochemistry and ecology 
of  lake ecosystems. Still, the knowledge of  the net effects 
of  these changes on lake ecosystems remains poor, largely 
due to a paucity of  studies integrating all relevant ecosystem 
processes as well as the difficulties to carry out controlled 
experimental studies at the scale of  whole ecosystems. 
In this talk I will present and discuss results from various 
comparative and experimental studies of  lake ecosystems 
at high latitudes. I will focus on the magnitude and control 
of  biomass production, including the production at the 
base of  the food web and the resource use and growth 
of  intermediate and top consumers. Based on existing 
knowledge I will discuss likely scenarios of  future change 
in biomass production and how that may vary over time 
(short vs long term effects) and space (within and between 
lakes). I will also briefly discuss how effects of  climate and 
permafrost thawing on food web dynamics could, in turn, 
affect greenhouse gas dynamics and carbon burial in lake 
ecosystems, and thus the specific role of  lakes for C cycling 
in the landscape.
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WESTERN-SIBERIAN PEATLANDS AS 
INDICATOR AND REGULATOR OF CLIMATIC 
CHANGES ON GLOBAL SCALE

Kirpotin, S.(1), O. Pokrovsky (1, 2), S. Vorobyov (1) and S. 
Kulizskiy(1)
(1)National Research Tomsk  State  University, Tomsk, Russia 634050; 
(2)Observatory Midi-Perenees, Toulouse, France

The Western Siberian plain (WSP) is the most bogged 
region of  the world - in some parts up to 70-80% 
of  its territory is  covered by bogs, in overall 1 million  
km². About 40% of  the world pristine peatlands are 
located there. Western Siberia acts as a terrestrial sink of  
atmospheric carbon and thus plays an important role in 
the global cycle of  carbon. For thousands of  years 
the vast taiga forest and pristine peatland areas south of  
the permafrost area have been sequestrating substantial 
amounts of  atmospheric carbon. The biggest at the World 
Great Vasiugan Mire GVM (total area – 6.78 million 
hectares (Vaganov et al. 2005) settles down in its territory. 
This unique mire representing the object of  a nature of  the 
world value, comparable on the importance and rank with 
the lake Baikal. According to investigations carried out by 
authors in the Western Siberian lain, contrasting processes 
are occurring in the Southern and Northern parts of  the 
region. In the south, bogs are expanding in the taiga zone 
and there is progressive swamping which leads to forest 
death. As a result, in this part of  Western Siberia bogs act 
as a kind of  “global cooler” due to carbon sequestration 
in their peat layers. The situation in the northern part of  
the Western Siberian Plain is completely opposite. Due to 
increase of  thermokarst activity, two contrast processes are 
observed here - a) increase of  lake surfaces as a result of  
melting of  lakes’ coasts, and b) decrease of  surface area or 
disappearance of  lakes due to water escape downstream 
the hydrological network (Smith et al. 2005; Kirpotin, 
2006). This is likely to be linked to the recent climatic 
changes and, undoubtedly, with global warming. Moreover, 
thermokarst processes substantially increase methane 
emission especially from ponds and small lakes.

NUTRIENT AVAILABILITY INFLUENCES 
MICROBIAL MAT BIOMASS AND ELEMENTAL 
COMPOSITION IN TAYLOR VALLEY, 
ANTARCTICA

Kohler, T.(1), D. Van Horn(2) and D. McKnight(1)

(1)Institute of  Arctic and Alpine Research, University of  Colorado. 
Boulder, Colorado, USA 80303; (2)Department of  Biology, University of  
New Mexico, Albuquerque, New Mexico, USA, 87131

In the McMurdo Dry Valleys of  Antarctica, microbial mats 
persist in a desiccated state during winter, and are revived 
annually with streamflow during the austral summer. The 
magnitude, duration, and absence of  streamflow varies, and 
these variables have been shown to regulate mat biomass, 
especially for mats living within the stream channel. 
However, other potential regulatory mechanisms, such as 
nutrient availability, have been less frequently explored. 
We tested how nutrients influence microbial mat biomass 
and elemental composition using two approaches. In the 
first approach, we sampled different mat types along a 
geochemical gradient in Taylor Valley, which varies in N 
and P concentrations. Our results show that chlorophyll-a 
for all mat types was greater under lower concentrations 
of  N and higher P, although AFDM values were similar 
throughout the valley. Both elemental and isotopic ratios 
differed by mat type. Nostoc mats consistently exhibited 
the highest C:N, C:P, and N:P ratios, while Oscillatorean 
mats are lower in C:P and N:P. Green algae mats had the 
lowest d13C signatures and Oscillatorean mats greatest, 
while Nostoc were intermediate. All were variable in their 
d15N   signature,   and   became   more   depleted   as   N 
availability increased with the distance away from the coast. 
Similarly, the C:N ratio of  mats increased the greater the 
distance inland, but no patterns were observed for C:P or 
N:P ratios. In our second approach, we deployed Nutrient 
Diffusing Substrates (NDS) in two streams with N and 
P amendments. N amendments stimulated chlorophyll-a 
concentrations on NDS units in both streams, but not P. 
Collectively, these data suggest that while nutrients have the 
potential so stimulate mat growth in Dry Valley streams, 
other geomorphic or hydrologic factors likely govern 
standing biomass. There results aid in our understanding of  
biogeochemical cycles and ecosystem connectivity, both in 
the Dry Valleys and other polar regions.
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EROSION AND DOWNSTREAM TRANSPORT 
OF SEDIMENT FROM PERMAFROST SLOPE 
DISTURBANCES: RECOVERY TIMES AND 
BIOGEOCHEMICAL IMPLICATIONS

Lamoureux, S.F.(1), M. J. Lafreniere(1) and E. A. Favaro(1)

(1)Department of  Geography, Queen’s University, Kingston, ON, Canada 
K7L 3N6

Physical landscape disturbance due to permafrost change has 
been widely observed across the Arctic, and can play an 
important role in altering the fluxes from slopes to channels 
and downstream aquatic ecosystems. We investigated the 
rates and characteristics of  sediment erosion from recent 
(2007) active layer detachments in five small catchments 
in a larger High Arctic watershed to determine how the 
size, position and hydrological connectivity of  disturbances 
affects the delivery of  particulate matter downstream. Two 
catchments were monitored prior to disturbance, and one 
remained undisturbed, providing control for pre-existing 
and sustained undisturbed conditions. We collected seasonal 
discharge, suspended sediment and water quality data 
from each catchment from 2007-12. Results indicate that 
disturbances generated a high initial delivery of  sediment 
downstream, but sediment concentrations decreased in 
subsequent years, in some cases following exponential 
decay rates. In the year immediately following disturbance, 
sediment load was proportional to area disturbed, but 
this relationship diverged in subsequent years depending 
on geomorphic conditions. One catchment continued to 
evolve substantially through channel erosion and incision, 
resulting in increasing sediment transport for several years, 
while other catchments developed stable internal channel 
systems. Where the drainage downstream of  the disturbance 
was not channelized, sediment delivery was substantially 
reduced, while ungauged disturbances without clear 
downstream channels delivered minimal sediment. After 
five years, divergent geomorphic conditions in the study 
catchments suggest that recovery will likely result in different 
equilibrium sediment loads, hence, we anticipate that the 
disturbance will result in long term heterogeneity of  
sediment transport from slopes. Given the strong correlation 
between sediment and particulate organic carbon (POC) 
in these systems, this suggests that POC transport has 
been similarly altered.  These results will aid in developing 
models to project the impact of  localized disturbance 
on surface water quality and determining the potential 
biogeochemical changes in these river settings. 

FROZEN PONDS – PRODUCTION AND STORAGE 
OF METHANE DURING THE ARCTIC WINTER

Langer, M.(1), S. Westermann(2), K. Walter-Anthony(3) and J. 
Boike(1)
(1)Alfred Wegener Institute for Polar and Marine Research, Potsdam, 
Germany; (2)University of  Oslo, Department of Geography, Oslo, 
Norway; (3)Institute of  Northern Engineering, University of  Alaska 
Fairbanks, Fairbanks, Alaska, USA

Lakes and ponds play a key role in the carbon cycle of  
permafrost ecosystems. They are considered to be hotspots 
of  carbon dioxide and methane emissions. However, the 
strength of  the emissions is controlled by a variety of  
physical and biochemical processes whose responses to 
climate warming are complex and still poorly understood. In 
some Arctic regions up to 25% of  the land surface area are 
occupied by free water surfaces. Often, a large fraction of  
these water surfaces is attributed to small lakes and ponds 
which are highly abundant in lowland tundra landscapes. 
These small water bodies are usually not accounted for in land 
surface classifications and calculations of  the Arctic carbon 
balance. Nevertheless, small water bodies receive increased 
attention since recent studies demonstrate that ponds can 
strongly contribute to the CO2 and CH4 emissions of  tundra 
ecosystems. In addition, water bodies strongly affect the 
thermal state of  the surrounding permafrost. During the 
freezing period water bodies prolong the duration in which 
thawed soil material is available for microbial decomposition. 
This study presents CH4 production rates of  ponds in a 
typical lowland tundra landscape in northern Siberia during 
the freezing period. For this purpose the CH4 concentrations 
in ice cores of  different ponds are measured. The production 
rates of  CH4 are calculated by fitting a mass balance model to 
the measured CH4 concentration profiles. The results reveal 
strong differences in CH4 production between the ponds. 
Shallow and intact polygonal ponds show low production 
rates on the order of  10-11 to 10-10 mol m-2 s-1. Whereas 
deeper ponds with clear signs of  thermal erosion show CH4 
production rates on the order of  about 10-6 mol m-2 s-1. These 
production rates equate in magnitude to the summertime CH4 
emission rates that are reported for the same site as average 
for the tundra landscape. Thus, strong CH4 production still 
occurs long after the tundra soils are completely frozen and 
microbial productions is supposed to be minimal. The release 
of  the produced CH4 to the atmosphere potentially occurs 
during the melt period.
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IMPACTS OF PERMAFROST SLUMP ACTIVITY 
ON STREAM BENTHIC MACROINVERTEBRATE 
COMMUNITIES

Lento, J.(1), J. Culp(1,2), K. Chin(3) and S. Kokelj(4)
(1)Canadian Rivers Institute, University of  New Brunswick, Fredericton, 
New Brunswick, Canada E3B 5A3; (2)Environment Canada at University 
of  New Brunswick, Fredericton, New Brunswick,  Canada  E3B  5A3; 
(3) Aboriginal Affairs and Northern Development Canada, Yellowknife, 
Northwest Territories, Canada X1A 2R3; (4)Northwest Territories 
Geoscience Office, Yellowknife, Northwest Territories, Canada X1A 2R3

Immense permafrost slope disturbances (mega slumps) 
in the ice-rich glaciogenic terrain of  northwestern Canada 
have impacted hundreds of  small streams. Disturbances 
up to 40 ha in area have made large volumes of  previously 
frozen, highly weatherable fine-grained sediments 
available for leaching and transport to adjacent streams, 
increasing sediment and solute loads in these systems. 
To test the effects of  this permafrost degradation on the 
ecology of  Arctic streams, we explored the relationship 
between physical and chemical variables and benthic 
macroinvertebrate communities in impacted and unimpacted 
stream reaches in the Peel Plateau in the Northwest 
Territories. Taxonomic composition and invertebrate 
abundance distinguished impacted from unimpacted stream 
reaches, although there was no distinction among levels of  
disturbance. Undisturbed sites were dominated by Diptera 
and had high abundance and richness. Disturbed sites were 
dominated by taxa tolerant of  silty water and fast flow. 
Water chemistry was strongly correlated with composition, 
with a primary gradient in total suspended solids and 
magnesium and a secondary nutrient gradient. In particular, 
there was evidence of  a strong negative relationship 
between macroinvertebrate abundance and total suspended 
solids, and a positive relationship between abundance 
and the distance to the closest disturbance. Increases in 
both sediments and nutrients contributed to community 
differences in impacted streams, but more research is needed 
to distinguish the impacts of  different levels of  disturbance.

OBSERVED PAN-ARCTIC ICE WEDGE 
DEGRADATION IN CONTINUOUS PERMAFROST 
AND MODELED EFFECTS ON WATERSHED-
SCALE HYDROLOGY

Liljedahl, A. K.(1), R. P. Daanen (2), G. V. Frost(3), G. 
Grosse(4,1), N. Matveyeva(5), M. Necsoiu(6), M. K. Raynolds(1), V. 
E. Romanovsky(1), J. Schulla(7) and D. A. Walker(1)
(1)University of Alaska Fairbanks, Fairbanks, AK, United States; (2)Alaska 
Division of Geological and Geophysical Surveys, Fairbanks, AK, United States; 
(3)University of Virginia, Charlottesville, VA, United States; (4)Alfred Wegener 
Institute Helmholtz Centre for Polar and Marine Research, Potsdam, Germany; 
(5)Russian Academy of Sciences, St. Petersburg, Russian Federation; (6)Southwest 
Research Institute, San Antonio, TX, United States; (7)Komarov Botanical  
Institute, Hydrologic Software Consultant, Zurich, Switzerland

Wetlands underlain by ice wedge polygons occupy a significant 
portion of Arctic terrestrial landscapes. The different types of ice 
wedge polygons, i.e. low- and high- centered, with and without 
well-developed troughs and pits, can cause major differences in 
the hydrologic cycle that ultimately impacts habitat availability, 
connectivity and quality of aquatic ecosystems. By using a 
collection of satellite imagery, ground and aerial photos, we present 
observations of recent historical ice wedge degradation at multiple 
locations within the continuous permafrost zones of North 
America and Eurasia. The subsequent ground subsidence, which is 
documented at places to have occurred within a10 yr time period 
or less, has resulted in major surface water alterations leading to 
increasing moisture contrasts across the landscape. Informed by 
the satellite, aerial and in-situ image observations, our hydrologic 
model experiments explore the impacts of polygon, and specifically 
trough-type, on watershed-scale water balance components with a 
focus on the extent and duration of surface water availability and 
connectivity. The hydrologic model, WaSiM, includes 1D soil heat 
transfer via conduction and advection linked to the mass balance 
modules, which include but are not limited to overland flow, 
ponding, moss and open water evaporation, evapotranspiration, 
2D saturated (groundwater) and 1D unsaturated domains. Aimed 
at simplifying the landscape, the scenarios suggest the importance 
troughs characteristics in laterally connecting landscape-scale 
hydrology, controlling heterogeneous distribution of snow and 
therefore, impacting surface water extent and duration. We propose 
that not accounting for the ice wedge polygon topography, 
including ground subsidence or the lack thereof, undermines 
the effectiveness of any short- (<10 yr) to long-term (>10 yr) 
projections of local to regional hydrology in the majority of Arctic 
permafrost lowlands. Permafrost aquatic ecosystems, including 
their biogeochemical properties, biodiversity and food webs, are 
likely to respond to climate change and representation of polygon 
morphology in predictive models is critical to forecast impacts 
and feedbacks of climate change accordingly. The 2014 THAW 
Workshop offers an excellent opportunity to share knowledge and 
define research priorities linking hydrology of ice wedge polygon 
wetlands with biogeochemical and biological systems.
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COMPARATIVE PHYSICAL LIMNOLOGY OF 
ARCTIC LAKES: IMPLICATIONS FOR FLUXES OF 
GREENHOUSE GASES

MacIntyre, S.(1), V. Javier(1), E. W. Tedford(1) and S. 
Sadro(1) 
(1)Marine  Science  Institute,  University  of   California,  Santa 
Barbara, CA 93106-6150, USA

Temperatures, stratification, and mixing dynamics within 
lakesmoderate metabolic rates and emissions of  greenhouse 
gases. Using time series meteorological, temperature, 
conductivity and dissolved oxygen measurements over 
multiple years, we compare and contrast the physical 
limnology of  5 arctic lakes in Alaska which vary from 
1 ha to 150 ha in surface area and from 3 m to 24 m 
maximal depth. During the ice free period, the intensity 
of  low pressure to the north and the frequency of  frontal 
events moderate temperature, density stratification, wind, 
and vertical mixing. The thermal regime of  the lakes is 
synchronized, with smaller dimictic lakes having warmer but 
thinner epilimnia and colder hypolimnia. Exchanges between 
epilimnetic and hypolimnetic water are more frequent in the 
larger lakes. Higher winds and a more frequently neutral 
or unstable atmosphere over the larger lake results in 
higher values of  the gas transfer coefficient. The overwinter 
thermal regime varies according to lake size and exposure 
to wind and moderates the depth of  vertical mixing the 
following spring. The length of  the window between ice 
off  and stratification depends on lake size and sets limits on 
the fraction of  gases produced over the winter which evade 
to the atmosphere. Quantifying the differences in physical 
limnology of  lakes of  varying morphometry will enable 
more accurate scaling up of  greenhouse gas emissions across 
the landscape.

CRYOSPHERE MONITORING AND RESEARCH 
IN THE ARCTIC: NEW OPPORTUNITIES AT THE 
CANADIAN HIGH ARCTIC RESEARCH STATION

McLennan, D.(1)
(1)Canadian High Arctic Research Station, Aboriginal Affairs and 
Northern Development Canada, Gatineau, QC, K1A 0H4

The Canadian High Arctic Research Station (CHARS) will 
provide a world-class hub for science and technology in 
Canada’s North that complements and anchors the network 
of  existing smaller regional facilities across the North. The 
new Station will provide a suite of  services for science and 
technology, including a technology development centre, 
traditional knowledge centre, and advanced laboratories. 
The CHARS Science and Technology Program covering 
the period up to 2017 was recently approved, and a key 
priority identified for the first 5 years is to support and 
coordinate research on changes in the arctic marine and 
terrestrial cryosphere, in the context of  what those 
changes may mean for infrastructure and well-being of  
arctic communities, industrial development, arctic shipping, 
and arctic ecological systems. In this presentation we discuss 
evolving plans for rolling out the Cryosphere component of  
the CHARS S&T Plan, show integration and overlap with 
other CHARS S&T priorities, and discuss ongoing efforts to 
integrate the CHARS S&T Plan with ongoing national and 
international partners and initiatives. The plans are at this 
point a ‘work in progress’ and are presented at this meeting 
to provide information relevant to cryosphere researchers 
on evolving developments at CHARS, and to seek input and 
advice from the cryosphere community on going forward 
with CHARS’s S&T Plan objectives. 
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THE CATCHMENT-SCALE HYDROLOGY OF 
POLYGONAL TUNDRA & IMPLICATIONS 
FOR LATERAL FLUXES OF CARBON AND 
NITROGEN, LENA RIVER DELTA, SIBERIA

Runkle, B. R. K.(1), M. Helbig(1,2), C. Knoblauch(1), L. 
Kutzbach(1)
(1)Institute of  Soil Science, CEN, University of  Hamburg, Germany; (2)
Department of  Geography, Université de Montréal, Canada

Hydrology changes the thermal regime of  permafrost, 
carries varying amounts of  nutrients depending on its 
flowpath, and provides a fuel for biogeochemical reactions, 
including the biological production of  methane and carbon 
dioxide by soil microbes. In this work we present the 
findings of  hydrological investigations in the polygonal 
tundra of  the Samoylov Research Island in Russia’s Lena 
River Delta. We compare the catchment-scale behaviour 
of  two adjacent watersheds through stable isotope analysis 
conducted over two years of  sampling (2012-13). This work 
also incorporates the use of  conservative natural tracers 
such as silica concentration and sheds light on mechanisms 
for the transport of  dissolved organic carbon into the 
Lena River system. Hydrological discharge measurements 
reveal generally similar patterns in rainfall response and 
permafrost thaw between two adjacent watersheds – one 
smaller (0.02 km2) and dominantly comprised of  the 
characteristic polygonal tundra and the second larger one 
(0.6 km2) also containing two large surface-water reservoirs, 
namely a degraded ice-wedge network and a lake. However, 
stable isotope measurements of  hydrogen (dD) and 
oxygen (d18O) reveal that the latter watershed maintains a 
significant surface-water isotopic signature throughout the 
summer period, with greater influence of  evaporation on 
watershed dynamics. The smaller, characteristic polygon 
catchment shows ever- increasing influence of  deeper flow 
paths as the thaw depth increases over the season. These 
small catchments release low amounts of  dissolved organic 
carbon and nitrogen both in terms of  concentration (< 10 
mg/L and<1 mg/L, respectively) and as proportion of  the 
watershed’s annual carbon budget (<1 % of  CO2 uptake). 
These findings will interest permafrost researchers studying 
polygonal tundra, Arctic floodplains, interactions between 
the water, carbon, and energy cycles, and modelers interested 
in simpler representations of  landscape processes useful for 
upscaling across a larger spatial scale.

RESPONSE OF HIGH ARCTIC SOIL BACTERIA 
TO INTERMITTENT WATER PULSES IN 
PERMAFROST WATER TRACKS

Steven, B.(1), C. Kuske(1), M. Lionard(2) and W. Vincent(2) 
(1)Bioscience Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico, USA 87545, (2)Departement of  Biology, Université Laval, 
Québec, Québec, Canada G1V 0A6

Changes in hydrology associated with permafrost thaw are 
driving large scale ecological changes in the Arctic. In this 
regard, systems that differ in hydrologic patterns can be 
employed as experimental systems to test how changes in 
water potential may affect biologic communities. We used 
permafrost water tracks to test how intermittent water flow 
through these down-slope drainages altered soil bacterial 
communities compared to the relatively drier soils outside 
of  the water tracks. Pyrosequencing of  bacterial 16S 
rRNA genes demonstrated that these soils harbor diverse 
bacterial communities, often as diverse as temperate latitude 
communities. The intermittent flow regime in the water 
tracks was correlated with altered relative abundance of  
phylum level taxonomic bins in the bacterial communities, 
but the alterations varied between individual sampling sites. 
Bacteria related to the Cyanobacteria and Acidobacteria 
demonstrated shifts in relative abundance based on their 
location either inside or outside of  the water tracks. Among 
cyanobacterial sequences, the proportion of  sequences 
belonging to the family Oscillatoriales consistently increased 
in relative abundance in the samples from inside the water 
tracks compared to those outside. Acidobacteria showed 
responses to wetting pulses in the water tracks, increasing in 
abundance at one site and decreasing at the other two sites. 
Subdivision 4 acidobacterial sequences tended to follow 
the trends in the total Acidobacteria relative abundance, 
suggesting these organisms were largely responsible for 
the changes observed in the Acidobacteria. Taken together, 
these data suggest that the bacterial communities of  these 
high latitude polar biocrusts are diverse but do not show a 
consensus response to intermittent flow in water tracks 
over high Arctic permafrost.
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CHARACTERIZING THE PAST AND PRESENT 
HYDROLOGY OF A LAKE-RICH THERMOKARST 
LANDSCAPE (OLD CROW FLATS, YUKON) AND 
ITS RELATIONS TO CLIMATE AND LAND-
COVER

Turner, K. W.(1), B. B. Wolfe(2), T. W. D. Edwards(3) and R. 
I. Hall(4)
(1)Department of  Geography, Brock University, St. Catharines ON 
L2S 3A1 Canada; (2)Department of  Geography and Environmental 
Studies, Wilfrid Laurier University, Waterloo ON N2L 3C5 Canada; 
(3)Department of  Earth and EnvironmentalSciences, University of  
Waterloo, Waterloo ON N2L 3G1 Canada; (4)Department of  Biology, 
University of  Waterloo, Waterloo ON N2L 3G1 Canada

Old Crow Flats (OCF), Yukon, Canada, contains 
approximately 2700 shallow, mainly thermokarst lakes and is 
recognized as a Wetland of  International Importance by the 
Ramsar Convention on Wetlands.  Lakes and rivers in OCF 
provide habitat for abundant wildlife, which has supported 
the traditional lifetyle of  the Vuntut Gwitchin First Nation 
for many generations. Like many northern landscapes, 
local observations suggest that OCF is in a state of  
transition in response to changing climate conditions. 
As part of  a Government of  Canada International Polar 
Year program, water isotope tracers were utilized to 
characterize processes that drive hydrological change in this 
thermokarst landscape. A key focus was to assess controls 
of  lake water balances based largely on repeated sampling 
of  lake waters during 2007-09. Key findings identified 
that lake hydrological conditions have variable responses 
to climate, which are strongly linked with catchment land 
cover characteristics. For example, catchments with greater 
proportions of  tall shrub land cover generate greater 
runoff, which effectively offsets lake water evaporation. 
In contrast, lakes in catchments with high proportions of  
tundra vegetation and surface water are most susceptible 
to evaporative draw down, and potentially desiccation with 
lengthening ice-free seasons. Paleolimnological analyses 
suggest that lake evaporation has likely increased during the 
last several decades. Complementary isotopic monitoring of  
the lower Old Crow River and its tributaries demonstrated 
that this is a promising method for monitoring spatial and 
temporal variability in runoff  generation processes in the 
OCF. Notably, the drainage of  Zelma Lake in 2007, one 
of  the largest lakes in the flats, was captured by decreased 
deuterium excess downstream. Isotopic approaches 
developed during the IPY are now being implemented by 
Parks Canada as part of  their hydroecological monitoring 
program for OCF (and Vuntut National Park) and are 
readily transferrable elsewhere.

METHANE EMISSIONS FROM 50 YEARS OF 
THERMOKARST IN ALASKAN LAKES

Walter Anthony, K.(1), G. Grosse(2) and P. Anthony(1)
(1)Water & Environmental Research Center 306 Tanana Loop 525 
Duckering Building PO Box 755960 University of  Alaska, Fairbanks 
99775-5960, (2)Guido Grosse  Alfred  Wegener Institute Helmholtz 
Centre for Polar and Marine Research Telegrafenberg A45 14473 
Potsdam Germany

The relationship between thermokarst and methane 
emissions from lakes and wetlands has been investigated 
at a number of  sites around the Arctic with highly variable 
results. The goal of  this paper is to explore the relationship 
between soil carbon inputs to lakes via thermokarst erosion 
and methane emissions from lakes in order to explain 
regional-scale variability in lake methane emissions. Ground-
based surveys of  biogenic methane ebullition seeps in 75 
lakes along a North-South transect in Alaska revealed that 
the majority of  studied lakes emit methane via ebullition; 
however, geographic differences in permafrost, soil organic 
matter, climate and surface geology result in large (~10-
fold) regional differences in lake methane production 
and emission on a lake-area basis. Thermokarst lakes that 
formed in icy, organic-rich Pleistocene-aged yedoma-type 
permafrost, common in previously unglaciated regions 
of  Alaska, had the highest methane emissions. Non-
thermokarst lakes had among the lowest levels of  methane 
emissions. Radiocarbon ages of  lake methane reflected the 
age of  soil carbon inputs to thermokarst lakes. These results 
show the potential for using knowledge of  soil carbon 
storage and erosion for upscaling lake methane emissions in 
the Arctic.
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EFFECTS OF A CHANGING CRYOSPHERE ON 
THE HYDROLOGY, GEOCHEMISTRY AND 
ECOLOGY OF WESTERN ARCTIC TUNDRA 
LAKES

Wrona, F.(1) and T. Prowse(1)
(1)Water and Climate Impacts Research Centre, Department of  
Geography, University of  Victoria, Canada, V8P 5C2

Average annual air temperatures in the Northern 
Hemisphere have been the warmest 30-year period of  
the last 800 years (IPCC 2013) and there is growing 
evidence that the Arctic terrestrial cryosphere is also being 
significantly altered and is highly susceptible to the effects 
of  a rapidly changing and increasingly variable climate 
(IPCC 2007, 2013; SWIPA 2011; ACIA 2005). Permafrost 
temperatures have increased in the past few decades, 
and these increases have been attributed to increased air 
temperature and changes in the timing and thickness of  
snowcover (IPCC 2013). While freshwater systems and 
related hydro-ecological processes are particularly sensitive 
to changes in climate and related impacts on cryospheric 
components, the specific nature and the magnitudes of  the 
effects on ecosystem structure and function are not well 
understood. The occurrence of  lake shoreline retrogressive 
thaw slumping (SRTS) has been increasing in the western 
Canadian Arctic over the past several decades, as has 
the incidence of  the slumping of  steep hillside terrains of  
fluvial valleys (Kokelj et al. 2013). In this paper we present 
a synthesis of  our research in the northwestern Canada 
Arctic examining the role permafrost thaw and alterations 
in freshwater-ice regimes on the hydrology, geochemistry 
and ecology of  upland tundra lakes. Specifically we present 
new information on the physical and geochemical properties 
of  tundra lakes in response to SRTS disturbance, and discuss 
the resulting cascading effects on benthic and pelagic food 
web structure and production.

HYDROLOGY OF PERMAFROST-AFFECTED 
SIBERIAN WETLANDS FROM SATELLITE AND 
IN-SITU OBSERVATIONS

Zakharova, E. A.(1,2), A. V. Kouraev(3,2), F. Garestier(4), 
F. Rémy(1), S. N. Kirpotin(5), S. N. Vorobyev(5) and A. Y. 
Berezin(5)
(1)CNRS; LEGOS, F-31400 Toulouse, France; (2)State Oceanography 
Institute, St. Petersburg branch, Russia; (3)Universite de Toulouse; UPS 
(OMP-PCA), LEGOS, F-31400 Toulouse, France; (4)M2C - UMR 
CNRS 6143, University of  Caen, France; (5)Tomsk State University, 
Tomsk, Russia

Variability of  hydrological processes in the Western (Poluy, 
Nadym, Pur and Taz river basins or PNPT) and Central (Ya-
kutsk region) Siberia is studied at different temporal (from 
multi-year to seasonal) and spatial (from local to regional) 
scales. We use satellite radar altimetry (T/P, Jason, ENVISAT 
and SARAL/AltiKa), radiometry SMOS, SSM/I) in combina-
tion with the in situ observations and the recent field studies 
done in 2008-2013. We present the variability of  water level 
(from radar altimetry) and surface properties (from altimeter 
waveforms parameters) for different studied watersheds. Sea-
sonal and interannual variability of  water abundance is studied 
using radar altimetry and radiometry. We also analyze the role 
of  the snow cover in the formation and seasonal distribution 
of  runoff  in the PNPT region using in situ and satellite 
estimates of  the snow water equivalent. In the northern part 
of  the Western Siberia (region affected by permafrost) we ob-
serve since 1990s an increase of  meltwater loss in wetlands. 
Among the possible reasons are wetlands extension, perma-
frost melt or human impact. Many thermokarst lakes (arctic 
ponds) in this region dry out, and it is still not clear in what 
degree it is related to climate change and/or human activity, 
and what are the mechanisms - subsurface infiltration or sur-
face drainage. There is also a significant difference in evolu-
tion of  thermokarst lake complexes between Western Siberia 
and more arid Central Siberia. This research has been done 
in the framework of  the Russian-French cooperation GDRI 
“CAR-WET-SIB” and “Franco-Siberian Center for Research 
and Education”, French ANR “CLASSIQUE”, PNTS “Per-
mafrost” and CNES TOSCA SWOT projects, Russian FZP 
1.5 and EU FP7 MONARCH-A projects.
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ZOOPLANKTON OF THE TUNDRA WATER 
POOLS IN THE SOUTHERN LENA DELTA, 
RUSSIAN ARCTIC (# 44)

Abramova, E.(1), I. Vishnyakova(2), J. Boike(3), G. 
Solovyev(4), A. Chetverova(2) and A. Gukov(1)
(1)Lena-Delta Nature Reserve, Ak. Fedorova, 28, 678400 Tiksi, Sakha, 
Russia; (2)St. Petersburg State University, Universitetskaya nab., 7-9, 
199034 St. Petersburg, Russia, (3)Alfred Wegener Institute for Polar and 
Marine Research, Telegrafenberg A43, 14473 Potsdam, Germany, (4)
Herzen University, nab. Reki Moyka, 48, 199034 St. Petersburg, Russia

The information concerning pelagic fauna of  the lakes and 
rivers in the Russian Arctic areas is still deficient and the 
delta of  the Lena River, one of  the biggest deltas in the 
World, is not exception. Wetlands, lakes and ponds are a 
typical feature of  this region. The numerous water bodies 
play a significant role in the delta ecosystem provided crucial 
feeding conditions for the different aquatic organisms and 
enormous breeding populations of  water birds. During the 
last decade (2000-2011) 127 zooplankton taxa from Rotifera 
and Arthropoda phylum were determined in the oxbow 
lakes, thermokarst lakes and small thermokarst ponds in 
the south area of  the Lena Delta. There are well-manifested 
differences in zooplankton community structure of  different 
type of  water basins depending on hydrological and 
hydrochemical regime. The data obtained demonstrate rather 
high zooplankton abundance and biomass in the tundra 
waters despite of  the short ice-free season. Numerous small 
thermokarst ponds are the most productive ecosystems 
according abundance and biomass in comparison with other 
types of  the lakes. During our investigations the absolute 
maximums of  summer zooplankton abundance (up to 
210000 ind./m3) and biomass (12,6 g/m3) were recorded 
exactly in the small thermokarst ponds. Low pressure 
from predators and good adaptation to sharp changes in 
abiotic factors creates conditions for rapid development of  
zooplankton, which acts a very important part of  energy and 
matter flows in the small thermokarst ponds and the whole 
tundra area of  the Lena Delta. The present investigation is 
also a contribution to the fauna of  a poorly known area, 
the delta of  the Lena River in the northern Siberia of  the 
Russian Arctic. Several pelagic crustaceans were recorded 
for the Lena Delta region in the first time; two Copepoda 
species among them are new species for Eurasia pelagic 
fauna.

ORGANIC CARBON SEQUESTRATION BY 
ARCTIC LAKES: COMPARING ACROSS REGIONS 
TO IDENTIFY RATES AND CONTROLS (# 19)

Anderson, N. J.(1), R. Bindler(2), D. R. Engstrom(3), J. 
Jones(4) and P. R. Leavitt(5)
(1)Department of  Geography, Loughborough Unviersity LE113TU, 
UK; (2)Dept. of  Ecology and Environmental Science, Umeå University, 
Sweden; (3)Science Museum of  Minnesota, Marine on St Croix, USA; (4)
Dept of  Geography, University College London, UK; (5)Dept of  Biology, 
University of  Regina, Canada

Lakes play a central role in the terrestrial carbon cycle, 
processing and degassing terrestrially-derived organic C but 
also burying and storing significant amounts of  auto- and 
allochthonous C. These processes are particularly important 
in the Arctic because of  the large numbers of  lakes and the 
amount of  carbon stored in permanently frozen organic 
rich soils. Moreover, the balance between mineralization 
and sequestration by lakes is changing because of  regional 
warming, which is deepening the active layer, altering 
catchment hydrology and transferring dissolved organic 
carbon (DOC) and nutrients laterally. Thermokarst processes 
also result in the input of  particulate organic carbon (POC) 
as well. It is hypothesized that organic carbon burial rates 
will have been increased by both the lateral movement 
of  DOC and POC associated with thaw processes in 
the catchment but also by increased in-situ productivity 
associated with the nutrient inputs from melting soils. 
210Pb-dated sediment cores can be used to determine both 
organic carbon burial rates and the timescale of  change. 
Moreover, by comparing regions in the Arctic with different 
catchment characteristics, dominant vegetation types, extent 
of  permafrost, regional climate trends and lake type, it is 
possible to determine average OC burial rates and the extent 
to which they have changed with regional warming. Here we 
compare organic carbon burial rates from lakes in Alaska, 
northern Sweden, SW Greenland and European Russia to 
address the effect of  catchment processes.
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AN INTEGRATIVE APPROACH TO 
UNDERSTANDING BIOTIC RESPONSES TO 
MULTIPLE LANDSCAPE GRADIENTS IN SHALLOW 
THAW LAKES (OLD CROW FLATS, YT) (# 45)

Balasubramaniam, A.M.(1), A. S. Medeiros(2), K. W. Turner(2,3), 
R. I. Hall(1) and B. B. Wolfe (2)
(1)Department of  Biology, University of  Waterloo, Waterloo, ON, N2L 3G1, 
(2)Department of  Geography & Environmental Studies, Wilfrid Laurier 
University, Waterloo, ON, N2L 3C5; (3)Department of  Geography, Brock 
University, St. Catharines, ON, L2S 3A1

The Old Crow Flats (OCF), a Ramsar Wetland of  International 
Importance, is a lake-rich thermokarst landscape that spans 
broad inter-related gradients of  catchment vegetation and lake 
hydrological conditions. Prior research has identified a strong 
influence of  catchment vegetation and source water inputs 
on lake water chemistry, but the relative roles of  these hydro- 
limnological gradients on aquatic biota remain unknown. This 
knowledge is needed to identify lake ecological responses to 
climate- induced environmental change. Here, we employ a 
landscape-scale analysis of  ~50 lakes in OCF to 1) determine 
if  differences in source water (snowmelt, rainfall) influence the 
composition of  diatom and chironomid assemblages in surface 
sediments and 2) distinguish the relative roles of  catchment 
vegetation, hydrology, water chemistry, and sediment composition 
on biotic community structure. Ordination by detrended 
correspondence   analysis   (DCA)   and   cluster   analysis 
showed that diatom and chironomid assemblages grouped 
according to differences in source water. Analysis of  similarity 
(ANOSIM) pair-wise tests demonstrated that the composition of  
diatom (R=0.33, p<0.001) and chironomid (R=0.13, p=0.002) 
assemblages differ significantly between lakes dominated by 
snowmelt versus rainfall, but low R values suggest that factors 
other than source water also influence their distributions. 
Redundancy analysis (RDA) of  biotic assemblages constrained to 
catchment vegetation, water chemistry, and sediment composition 
suggests that co-variation amongst all three factors exerts strong 
influence on biotic community structure. For example, lakes 
dominated by snowmelt input were situated in catchments with 
woodland vegetation, had high concentrations of  dissolved 
phosphorus and dissolved organic carbon, high sediment organic 
matter content, and a high relative abundance of  Eunotia taxa. 
These snowmelt-dominated lakes also have higher biodiversity 
and a greater abundance of  warm-water adapted chironomid 
taxa. The relative roles of  hydrology, catchment vegetation, 
sediment composition, and limnology on community structure 
of  diatoms and chironomids were further analysed using variance 
partitioning analysis (VPA). Results highlight that both unique 
and combined effects of  catchment vegetation, limnology and 
sediment characteristics are important in understanding the 

distribution of  diatom and chironomid assemblages in lake 
sediments. The influence of  specific gradients in hydrology on 
both biotic assemblages was muted due to collinearity with the 
other factors. These analyses highlight the complexity of  the 
interplay among multiple factors on biotic community structure 
and potential non-linear responses to climate warming.

APPLICATION OF ADVANCED OPTICAL AND 
ACOUSTIC TOOLS TO ASSESS CLIMATE-
DRIVEN CHANGES IN DOM AND CONSUMER- 
PRODUCER BIOMASS RATIOS (# 46)

Brentrup, J. A.(1), T. H. Leach(1) and C. E. Williamson(1) 

(1)Department  of   Biology,  Miami  University,  Oxford,  Ohio,USA 
45056

Rapid melting of  permafrost is altering DOM inputs to 
thermokarst lakes with unknown consequences for their food 
webs. Recent advances in optical and acoustic techniques for 
characterizing aquatic ecosystems have the potential to provide 
new insights into the consequences of  these DOM inputs 
for the structure and function of  pelagic food webs. Here we 
present some ideas on how these novel techniques will permit 
more rapid and higher resolution assessment of  how changes 
in DOM quantity and optical quality will influence consumer: 
producer biomass ratios (c: p). We hypothesize that increases 
in terrestrial DOM will increase light attenuation and compress 
vertical gradients in autotrophic vs. heterotrophic processes 
as well as provide nutrient subsidies to the primary producers. 
The shallow nature of  thermokarst lakes combined with 
long day length will accentuate photobleaching and increase 
biolability of  the DOM. The relative importance of  these 
processes will determine whether c: p will increase, decrease, 
or remain unchanged. Increases in fixed carbon will stimulate 
heterotrophic processes and enhance consumer biomass, 
increasing c:p, while increases in nutrients will stimulate 
producer biomass with consequent increases in consumer 
biomass, either decreasing or stabilizing c:p. DOM quantity as 
well as producer biomass will be assessed with advanced in situ 
sensors that use fluorescence and absorbance spectroscopy 
coupled with laboratory analysis of  water samples for optical 
metrics. High frequency acoustic instrumentation will be used 
to assess zooplankton consumer biomass. Optical and acoustic 
techniques will permit much higher spatial resolution both 
within a single system and across landscapes with diverse and 
abundant thermokarst systems.  These tools will provide new 
insights into the consequences of  climate- induced increases in 
DOM inputs to thermokarst lakes, the fate of  this fixed carbon, 
and the potential for increased carbon flux to the atmosphere.
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DIFFERENTIAL DEVELOPMENT OF TWO 
PALSA FIELDS IN A PEATLAND LOCATED NEAR 
WHAPMAGOOSTUI-KUUJJUARAPIK, NORTHERN 
QUEBEC, CANADA (# 1)

Bhiry, N.(1), M.-È. Fillion(1) and M. Touazi(2)
(1)Centre d’études nordiques et Département de géographie; (2)Trifide 
Group, 771,  St-Joseph Est.,  Québec (Qc),  Canada G1K 3C7

Topographic surveys and macrofossil analysis of  the 
peat of  two palsa fields (Field 3 and Field 4) within a 
permafrost peatland located in subarctic Québec were 
conducted to trace the factors that contributed to their 
differential development. The two palsa fields are visibly 
different in terms of  their geomorphology, ecology and 
hydrology. According to our results, the evolution of  the 
two fields was largely synchronous in terms of  the respective 
trophic conditions. Moreover, the climate certainly played 
a significant role in the evolution of  this ecosystem. For 
example, the cooling of  the Neoglacial period would have 
favored the ombrotrophication of  both sites, whereas the 
Little Ice Age conditions would have contributed to palsa 
formation. Despite the synchronous changes within the 
two fields, significant differences were also noted. These 
include: the rate of  peat accumulation, the number of  
species found in the peat monoliths, and the presence or 
absence of  forest cover during the ombrotrophic phase. 
The topography of  the underlying substrate would also 
have influenced the hydrological conditions. For example, 
a light slope towards the northwest engendered a faster 
trophic impoverishment in Field 4. In addition, streaming 
water in Field 3 favored the preservation of  wet and rich 
conditions that triggered the following changes: more 
diverse vegetation, the significant accumulation of  peat and 
the formation of  higher palsas.

THE “HYDRA” PROJECT: LINKING 
TERRESTRIAL AND FRESHWATER CARBON 
CYCLING IN CHANGING ARCTIC PERMAFROST 
SYSTEMS (# 20)

Billett, M. (1), K. Dinsmore(2), J. Lessels(3), L. Street(4), R. 
Baxter(5), J.A. Subke(1), D. Tetzlaff(3) and P. Wookey(4)
(1)Biological & Environmental Sciences, University of  Stirling, Stirling, FK9 
4LA, UK; (2)CEH Edinburgh, Bush Estate, Penicuik, EH26 0QB; (3)School 
of  Geosciences, University of  Aberdeen, Aberdeen AB24 3UF; (4)School of  
Life Sciences, Heriot-Watt University, Edinburgh, EH14 4AS; (5)School of  
Biological  and  Biomedical  Sciences,  Durham  University, Durham, DH1 3LE

The HYDRA Project, funded by UK government through its Arc-
tic Research programme, aims to (1) understand the fundamental 
role that hydrological processes play in regulating landscape-scale 
C fluxes and (2) investigate the degree of  connectivity that exists 
between the terrestrial and aquatic C cycles. The project (2013-16) 
is based in the Trail Valley Creek catchment (NWT) and involves 
collaboration between several UK Universities, Environment Can-
ada, Aurora Research Institute (Inuvik), Université de Montréal 
and Wilfred Laurier University. Our key research questions are (1) 
what is the role of  vegetation functional type in controlling annual 
C uptake and turnover, (2) how does vegetation functional type 
influence the delivery of  soil-derived C to surface waters and (3) 
what is the magnitude of  net ecosystem exchange (NEE) of  CO2, 
relative to the magnitude of  aqueous C export and evasion at the 
catchment scale? To address these questions we combine terres-
trial and aquatic measurements of  CO2, CH4, dissolved organic 
and inorganic C with larger scale vegetation analysis and NEE 
upscaling. Ground-based measurements are based upon spatially 
distributed stream and lake water sampling campaigns focusing 
on hydrological extremes at the beginning and end of  the Arctic 
summer. Here we present preliminary data from the 2013 field 
campaign. In the soil- stream-lake system we aim to model ter-
restrial–aquatic C flow paths using both isotopic and geochemical 
tracers. Conservative tracers (18O, 2H) will be used to character-
ize transit times and identify appropriate geochemical species for 
source area identification. In 2014 we will measure the d13C and 14C 
composition of  aquatic C species (DOC, POC, CO2 and CH4), to 
determine the source/age of  C within the different components 
of  the landscape drainage system. The combined use of  18O and 
2H with d 13C and 14C, alongside carbon flux measurements, is a 
novel and unique opportunity to understand how hydrology drives 
catchment C losses. The ability to link this with detailed vegetation 
community C dynamics provides a strong basis to understand the 
potential effects on catchment carbon budgets of  climate-driven 
hydrological change.
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CURRENT DISSOLVED ORGANIC CARBON 
CONTENT IN THE LENA DELTA IN 
COMPARISON WITH HISTORICAL DATA FOR 
EAST SIBERIAN ARCTIC RIVERS (# 21)

Bobrova O.(1), I. Fedorova (2,1), A. Chetverova (1,2), T. 
Potapova (1), V. Dmitriev (1), B. Runkle (3), A. Morgenstern 
(4) and A. Eulenburg (4)
(1)Department of  Land Hydrology, St. Petersburg State University, 
St. Petersburg, 199178, Russia; (2)Otto-Shmidt Laboratory, Arctic and 
Antarctic Institute, Saint-Petersburg, 199397, Russia; (3)Inst. of  Soil 
Science, University of  Hamburg, Hamburg, 20146, Germany; (4)Alfred  
Wegener Institute for Polar and Marine Research, Telegrafenberg A43,   
14473 Potsdam, Germany

One of  the main aims of  the permafrost hydrology is 
estimation of  dissolved organic carbon formation and 
runoff  to the Arctic Ocean by rivers. For East Siberian 
Russian Arctic Rivers it could be done according to current 
measured in expedition data as well as historical data which 
have been carried out on the Roshydromet polar stations. 
The source of  the historical data about organic carbon 
contains the values of  the permanganate oxidation (PO). 
According to historical data a mean PO value for the Lena 
River for 1960-1975 in Kachyug station (upstream of  the 
river) is 10.2 mg/l, for the Yana River in Verkhoyansk station 
(upstream of  the river) – 7.3 mg/l, for the Indigirka River in 
Indigirskiy station – 5.6 mg/l and in Vorontsovo station – 
7.4 mg/l. PO is the closest to the modern useful parameter 
DOC (dissolved organic concentration) but not equal. There 
are special local coefficients of  conversation, we used an 
average value (DOC=0.5*PO). Based on recalculation mean 
annual DOC discharge for Lena, Kachyug could be 85,6 
kg/s. During the Russian-German expedition “Lena-2012” 
to the Lena River delta in August several measurements 
of  DOC and PO were made in the river channels, lakes 
and pore waters on the catchment of  the Fish Lake of  
Samoylovsky Island of  the delta. Special studies to compare 
PO and DOC were done too. PO for the river channels was 
18-22 mg/l, for lakes - 15 - 22 mg/l, in pore waters (the 
Fish lake catchment) the concentration was higher - 47-48 
mg/l. DOC concentrations in pore water ranged from 8 to 
51 mg/l and average DOC concentration in the catchment 
of  the Fish Lake was 25 mg/l. So, following measurements 
PO and DOC allow understanding clearer processes of  
carbon formation, to receive current carbon runoff  and to 
estimate its changes in Arctic Rivers.

WATER AND LAND-SURFACE FEEDBACKS IN A 
POLYGONAL TUNDRA ENVIRONMENT (# 2)

Bolton, W. R.(1), R. Busey(1), L. D. Hinzman(1) and S. 
Peckham(2)
(1)International Arctic Research Center, University of  Alaska Fairbanks, 
Fairbanks, Alaska USA; (2) Institute of  Arctic and Alpine Research, 
University of  Colorado, Boulder, Colorado, USA

The Arctic, including Alaska, is currently experiencing 
an unprecedented degree of  environmental change with 
increases in both the mean annual surface temperature and 
precipitation. These observed changes in the climate regime 
has resulted in a permafrost condition that is particularly 
sensitive to changes in both the surface energy and water 
balance and is susceptible to degradation. Thermokarst 
topography forms whenever ice-rice permafrost thaws and 
the ground subsides into the resulting voids. Extensive 
areas of  active thermokarst activity are currently being 
observed throughout the arctic and sub-arctic environments. 
The important processes involved with thermokarsting 
include surface ponding, surface subsidence, changes in 
drainage patterns and related erosion. In this study, we 
will apply the land-surface evolution model, ERODE 
(http://csdms.colorado.edu/wiki/Model:Erode),  to  an 
area dominated by low-centered, ice-wedge polygons. 
We modified the ERODE model to include land-surface 
subsidence in areas where the maximum active layer depth 
exceeds the protective layer – the layer of  soil above ice- 
rich soils that acts as a buffer to surface energy processes. 
The goal of  this modeling study is to better understand 
and quantify the development of  thermokarst features 
in the polygonal tundra environment, emphasizing the 
resulting feedbacks and connections between hydrologic 
processes and a dynamic surface topography. This unique 
application of  a landscape evolution model may provide 
valuable information related to the rates and spatial extent 
of  thermokarst development and the subsequent hydrologic 
responses to degrading permafrost in a changing climate.
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EVAPORATION AND DESICCATION OF 
THERMOKARST LAKES UNDER CONDITIONS 
OF LOW SNOWMELT RUNOFF IN TWO OF 
CANADA’S LARGEST LAKE-RICH PERMAFROST 
LANDSCAPES (# 3)

Bouchard, F.(1,2), K. W. Turner(2,3), L. A. MacDonald(4), C. 
Deakin(2), H. White(2), N. Farquharson(2), A. S. Medeiros(2), B. 
B. Wolfe(2), R. I. Hall(4), R. Pienitz(1) and T. W. D. Edwards(5) 
(1)Centre d’études nordiques (CEN) & Département de Géographie, 
Université Laval, Québec, Québec, Canada G1V 0A6; (2)Department 
of  Geography and Environmental Studies, Wilfrid Laurier University, 
Waterloo, Ontario, Canada N2L 3C5; (3)Department of  Geography, Brock 
University, St. Catharines, Ontario, Canada L2S 3A1; (4)Department of  
Biology, University of     Waterloo, Waterloo, Ontario, Canada N2L 3G1; (5)
Department of  Earth and Environmental Sciences, University of  Waterloo, 
Waterloo, Ontario, Canada N2L 3G1

Snowfall and the duration of  snow cover are changing in the 
Arctic, with direct implications on freshwater ecosystems in 
changing permafrost landscapes. Snowmelt is a crucial source 
of  freshwater for many shallow thermokarst lakes, but climate 
models predict that snowfall will decrease in some permafrost 
regions, with profound ecological consequences. Here, we use 
lakewater isotope data (d18O) across gradients of  terrestrial 
vegetation cover (open tundra to closed forest) and topographic 
relief  to identify lakes that are vulnerable to desiccation under 
conditions of  low snowmelt runoff  in two subarctic permafrost 
landscapes – Old Crow Flats, Yukon, and Hudson Bay 
Lowlands, Manitoba (Canada). Lakes located in low-relief, open-
tundra catchments in both landscapes displayed a systematic, 
positive offset between directly measured lakewater d18O over 
multiple sampling campaigns and lakewater d18O inferred from 
cellulose in recently deposited surface sediments. We attribute 
this offset to a strong evaporative 18O-enrichment response to 
lower-than-average snowmelt runoff  in recent years. Notably, 
some lakes underwent near-complete desiccation during mid-
summer 2010 following a winter of  very low snowfall. Based 
on the paleolimnological record of  one such lake, the extremely 
dry conditions in 2010 may be unprecedented in the past ~200 
years. Findings fuel concerns that a decrease in snowmelt 
runoff  will lead to widespread desiccation of  shallow lakes in 
these landscapes. For regions that experience a decline in snow- 
cover extent and reduction in snowmelt runoff  with continued 
warming, our isotope data coupled with field observations from 
two of  Canada’s largest lake-rich permafrost landscapes, indicate 
that shallow thermokarst lakes located in low relief, open-tundra 
terrain are particularly vulnerable to desiccation by evaporation. 
Such hydrological changes will have profound impacts on 
wildlife habitat, carbon cycling, and other aquatic ecosystem 
services.

FEATURES OF GEOCHEMICAL FLUXES 
FORMATION IN THE LENA RIVER DELTA (# 22)

Chetverova, A.(1,2), I. Fedorova(2,1), O. Bobrova(1)
(1)Faculty of  Geography and Geoecology, St.Petersburg State University, 
St.Petersburg, Russia; (2)Arctic and Antarctic Research Institute, 
St.Petersburg, Russia

The Lena River delta is the largest delta in the Arctic and 
unique natural object. Delta is changing system due to 
high activity of  channel processes, high accumulation and 
riverbanks deformations. Lowered lakes and outflows from 
lakes could add dissolved and suspended components to 
the total flow of  the river and could be one of  the sources 
of  formatting geochemical flow of  the Lena in Delta. 
Hydrodynamic processes in the delta controls the influence 
of  river water on the formation of  lakes and geochemical 
characteristics of  water and bottom sediments of  lakes of  
numerous islands of  the delta. As far as known distribution 
of  water and suspended particular matter (SPM) flows 
can determine using of  satellite images and empirical 
methods. However, it is difficult to observe distribution of  
geochemical flow in the delta due to strong influence of  
local factors. Big channels of  the delta mostly characterized 
by transit transport of  dissolved components (main and 
trace elements, nutrients), and chemical components 
of  SPM. Outflows from ice-complex are changing the 
distribution in river channels influenced by them. Outflows 
from ice complex carry more cold (4°C), extremely muddy 
(up to 500 g/l) and more mineralized (conductivity up to 
617 µS/s) water to the river with average characteristics for 
summer period (July-August) on the head of  the delta 
about 13C, turbidity about 20-60 mg/l and conductivity 72 
µS/s. Small channels and estuarine zones with low water 
velocity characterized by the accumulation of  organic 
components on bottom and suspended sediments. A 
detailed study of  the geochemical situation in the Lena river 
delta allows understanding processes of  geochemical flows 
formation in the delta and distribution of  the components 
from the delta head to the sea, to access amount of  material 
transported by the river and accumulated.
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FRESHWATER ECOSYSTEMS IN 
GREENLAND’S RAPIDLY CHANGING TUNDRA: 
INTERDISCIPLINARY RESEARCH AT THE 
INSTITUTE OF ARCTIC STUDIES, DARTMOUTH 
COLLEGE (# 47)

Culler, L. E.(1,2), J. V. Trout-Haney(2), J. I. Bradley-Cook(2), 
K. L. Cottingham(2), M. P. Ayres(2), R. A. Virginia(1,2)
(1)Institute of  Arctic Studies, Dartmouth College, Hanover, New 
Hampshire, USA; (2)Department of  Biological Sciences, Dartmouth 
College, Hanover, New Hampshire, USA

Rapid changes in temperature and precipitation in Greenland 
are altering natural tundra ecosystems that have high socio-
cultural value and provide essential ecosystem services. 
Understanding the causes and consequences of  these altered 
climatic conditions is at the core of  our interdisciplinary 
graduate program that has trained 25 Ph.D. students in 
the Ecology and Evolutionary Biology, Earth Science, 
and Engineering graduate programs (National Science 
Foundation Integrative Graduate Education and Research 
Traineeship (IGERT) in Polar Environmental Change). 
Many IGERT projects have focused on freshwater habitats 
because of  the rapid rate at which they are responding 
to changing climatic conditions. Since 2009, we have 
observed drastic changes in the hydrology of  ecosystems 
near Kangerlussuaq, Greenland (67°01’ N, 50°41’W). Lake 
margins have changed, small closed-basin ponds have 
drained, and streams have dried. We have measured elevated 
rates of  CO2 release at this dynamic aquatic-terrestrial 
interface, suggesting that large stores of  organic carbon in 
soils and sediments may have an enhanced sensitivity to 
climate-induced changes in temperature and moisture. We 
are also measuring climate- induced changes in population 
and community dynamics in freshwater ecosystems. For 
example, we documented the loss of  a mayfly population 
from a stream that has not flowed since 2010. We have also 
shown how temperature modifies species interactions in 
ponds and can alter the population dynamics of  the Arctic 
mosquito (Aedes nigripes). Lastly, we are investigating how 
changing environmental conditions may influence toxin 
production and food-web transfer in lakes dominated by 
colonial benthic cyanobacteria. The results from these 
projects highlight the threats that climate change poses 
to the social and cultural values provided by freshwater 
ecosystems, including support of  unique Arctic species and 
biodiversity, providing safe drinking water for people and 
wildlife, and regulating biogeochemical cycles.

SEASONAL OXYGEN DYNAMICS AND SIZE- 
FRACTIONATED MICROBIAL METABOLISM 
IN PERMAFROST THAW LAKES OF SUBARCTIC 
QUÉBEC (# 23)

Deshpande, B.(1,2) and W. F. Vincent(1,2)
(1)Centre d’études nordiques (CEN), Université Laval, Québec, Québec, 
Canada G1V 0A6; (2)Département de biologie, Université Laval, Québec, 
Québec, Canada G1V 0A6

Oxygen is a master variable controlling many ecological 
and biogeochemical processes in the aquatic environment, 
including greenhouse gas production and loss. As a 
contribution to the project ‘Arctic Development and 
Adaptation to Permafrost in Transition’ (ADAPT), we are 
evaluating variations in oxygen concentration in permafrost 
thaw lakes and ponds, and the factors controlling the 
oxygen balance of  these waters. Our work is focused on a 
series of  lakes at four sites along a gradient of  sporadic to 
continuous permafrost in Nunavik, subarctic Quebec. We 
obtained automated measurements of  oxygen to define 
its seasonal and short-term dynamics, and undertook 
laboratory experiments to assess oxygen loss (respiration) 
processes alongside bacterial production rates. For long-
term measurements, an experimental mooring system was 
installed in a thermokarst lake on discontinuous permafrost 
to measure oxygen, conductivity and temperature throughout 
the year. To measure size- fractionated respiration rates, 
lake samples were filtered to separate the total population, 
free-living, and particle- attached bacteria. Samples were 
then transferred to glass bottles containing an oxygen-
sensitive optical sensor, and the bottles were incubated under 
controlled temperature conditions. Oxygen concentrations 
were measured using a fibre optic system (Fibox 3, PreSens 
Inc, Denmark), and bacterial production rates were measured 
in size- fractionated samples by 3H-leucine uptake assays. 
The seasonal oxygen data showed that these lakes are sites 
of  intense bacterial respiration. In many of  the ponds, 
oxygen consumption and bacterial production by particle-
attached bacteria dominated bacterial metabolic activity. Our 
profiling data showed the common occurrence of  bottom 
water anoxia, and seasonal data demonstrated the prevalence 
of  anoxia throughout the water column for much of  the 
year. Following ice formation, anoxia was established in 
bottom and middle waters in less than one month, and in 
less than three months, anoxic conditions occurred along the 
full length of  the water column. Integrating through depth 
and time, over the course of  one year, anoxic and hypoxic 
conditions were present in more than 50% of  the lake 
by volume, providing an ideal environment for anaerobic 
biogeochemical processes such as methane production.
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DRIVERS CONTROLLING ARCTIC PERMAFROST 
CARBON LONG TERM DECAY (# 24)

Faucherre, S.(1), C. J. Jørgensen(1) and B. Elberling(1,2)
(1)Center for Permafrost (CENPERM), Department of  Geoscience and 
Natural Ressource Management, (2)University of  Copenhagen, DK-
1350 Copenhagen, Denmark

The vulnerability of  permafrost carbon in greenhouse 
gases production and consumption dynamic is a key 
factor for understanding the potential carbon feedback 
mechanism to the atmosphere from thawing permafrost. 
Northern hemisphere permafrost carbon pools represent 
about 50% of  the global below-ground organic carbon 
pool and thus are important to understand the global 
carbon cycle (Tarnocai & Canadell, 2009). Due to future 
climate change predictions these environments are likely to 
experience massive changes associated with the potential 
release of  currently buried soil carbon (Schuur & Al, 2008). 
Understanding the driving parameters controlling the rate 
of  carbon release from permafrost terrain is a key factor 
in understanding the global Arctic carbon climate feedback 
mechanism. While it is widely accepted that the rate of  
carbon release is strongly related to soil temperature, bulk 
soil carbon concentration (Dutta et al., 2006) and carbon age 
(Fontaine et al., 2007), recent studies have shown that certain 
combinations of  conditions are needed for microorganisms 
to decompose soil organic matter more efficiently (Dungait 
et al., 2012). Also, long term mobilization rates are unknown 
and therefore needed in order to better understand the 
long term changes in the rate of  carbon remobilization 
(Elberling et al., 2013). In this study, we will present 
incubation results from more than 150 samples from 
different Arctic localities and diverse periglacial landscape 
units from tundra to thermokarst lake sediment. The first 
4 months of  incubation under different conditions will be 
discussed and the mechanisms driving carbon release-decay 
will be assessed.

HYDRO-CLIMATIC IMPACTS ON FLOW 
PATHWAYS AND NUTRIENT CYCLES IN A 
PERMAFROST MODEL SYSTEM (# 5)

Frampton, A.(1,2)
(1)Dept of  Physical Geography, Stockholm University, Sweden; (2)Bolin 
Centre for Climate Research, Stockholm University, Sweden

Previous studies have demonstrated the importance of  
including coupled flow processes with heat transport in 
order to better understand the dynamics of  permafrost 
formation and degradation and its interactions with 
subsurface flow. In particular, long-term simulation results 
show that warming trends reduce the temporal and 
seasonal variability of  groundwater discharge into surface 
waters. A compelling question for waterborne transport of  
substances relevant for climate feedbacks, biogeochemical 
cycling and/or water pollution is how different scenarios 
of  hydro-climatic change influence permafrost formation 
and degradation dynamics and through that also the 
residence times of  subsurface water, from the land surface 
to nearest surface water body. Subsurface flow pathways 
and residence times are obtained from a permafrost model 
system subject to changes hydro-climatic inputs. These are 
evaluated and analyzed in the context of  solute transport 
and potential climate feedback mechanisms. Initial results 
indicate non-linear residence time responses to permafrost 
degradation under changing hydro-climatic forcing, which 
impacts the distribution of  subsurface flow-transport 
pathways and thereby associated nutrient cycling. The 
dynamics of  permafrost variation, as active layer freeze 
and thaw cycles, as well as longer-term change trends 
in permafrost formation and degradation, and how this 
impacts the hydrogeological and geochemical flow system 
and its subsurface water residence times and outflow rates to 
surface water are analyzed.
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THE INVISIBLE CARBON IN TUNDRA 
STREAMS - AN INDICATION OF ECOSYSTEM 
CHANGE? (# 25)

Giesler, R. and J. Karlsson (1)
(1)Climate Impacts Research Centre, Dep. of  Ecology and 
Environmental Science, Umea University, Sweden

Streams are sensitive sentinels for environmental change 
by their integration of  processes in terrestrial and aquatic 
systems. Upland headwater streams in the north Swedish 
tundra show seasonally exceptional high concentrations (up 
to 90 mg L-1) of  uncolored dissolved organic carbon (DOC) 
and high CO2 concentrations. Resent comparisons of  stream 
CO2 concentrations in tundra and more forested catchments 
shows that they do not differ despite a higher primary 
productivity in the latter. The stream data also contradicts 
earlier findings from lakes across tundra-forest gradients 
were lake CO2 concentrations increase with increasing forest 
cover. We suggest that this reflects on- going changes in 
the terrestrial environment responding in their delivery of  
carbon (C) to the recipient aquatic systems. Such changes 
have been noted as changes in the extent of  cryoturbated 
soils and increased thaw depths of  the active layer. The 
uncolored carbon is a hitherto unknown effect of  a 
changing tundra landscape that may have large implications 
for the positive feedback on the global climate warming 
because of  the large quantities of  C that is stored in tundra 
soils. We suggest that current climate change mobilizes the 
stored C in upland tundra soils and cause a substantial 
increase in headwater stream C emissions and water-borne 
C losses.

INTERPRETING CARBON FLUXES IN A 
TRANSIENT PERMAFROST PEALTAND: 
SCALING FROM PLANT SCALE TO ECOSYSTEM 
SCALE (# 26)

Harder, S.(1), N. Roulet(1), I. Strachan(2), W. Pollard(1) and 
P. M. Crill(3)
(1)Department of  Geography, McGill University, Montreal, Canada, H3A 
0B9, (2)Department of  Agricultural and Environmental Sciences, McGill 
University, Ste. Anne de Bellevue, Quebec, (3)Department of  Geological 
Sciences, Stockholm University, Stockholm, Sweden

Various microforms make up a heterogeneous peatland 
complex due to spatial differential thawing of  permafrost. 
This results in significantly different peatland ecosystems 
across a short distance. Water table level, vegetation 
cover, ground temperatures and active layer depths vary 
considerably across the different microforms. We have 
initiated a series of  CO2 fluxes measurements across a 
heterogeneous peatland complex where we are measuring 
the fluxes from the scale of  plants associations to that 
of  the entire peatland complex. We are examining if  it is 
possible to derive the spatially integrated ecosystem wide 
fluxes measured from eddy covariance (EC) based on 
simple light use efficiency (LUE) and ecosystem respiration 
(ER) models and knowledge of  the spatial variability of  
the vegetation and water table and active layer depths. 
The LUE and ER are being developed using several years 
of  continuous autochamber flux measurements for the 
three major plant functional types (PFTs) in the Stordalen 
peatland in northern Sweden (68°22’N, 19°03’E). An EC 
flux measurement system has been measuring the CO2 at 
the centre of  the palsa complex since 2008. Lidar was used 
to produce a 1 m resolution digital evaluation model of  
the complex. Continuous water table depths have been 
measured for four years at over 40 locations in the complex, 
and peat temperatures and active layer depths in surveyed 
every 10 days at more than 100 locations. High resolution 
digital colour air photography is being used to map the 
various vegetation classes. The EC footprint is calculated 
for every half-hour and the PFT based models are run with 
the corresponding environmental variables weighted for the 
PFTs within the EC footprint.
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GREENHOUSE GAS FLUXES OF A RAPIDLY 
DEGRADING PERMAFROST LANDSCAPE 
IN THE TAIGA PLAINS, NORTHWEST 
TERRITORIES, CANADA (# 27)

Helbig, M.(1,2), M. Detto(3), K. Wischnewski(1), W. L. 
Quinton(4), O. Sonnentag(1,2), L. Chasmer(4) and N. Kljun(5)
(1)Département de géographie, Université de Montréal, Montréal, Québec, 
Canada H2V 2B8; (2)Global Environmental and Climate Change Centre, 
Montréal, Québec, Canada H3A 0B9; (3)Smithsonian Tropical Research 
Institute, Panamá, Panamá; (4)Cold Regions Research Centre, Wilfrid 
Laurier University, Waterloo, Ontario, Canada N2L 3C5; (5)Department of  
Geography, Swansea University, Singleton Park, Swansea, UK SA2 8PP

A large portion of  Canada’s northern landscapes, including 
boreal forest and peatland ecosystems, is affected by 
permafrost. A rapid conversion of  forested permafrost peat 
plateaus to permafrost-free wetlands during recent decades 
is observed at the southern limit of  the discontinuous 
permafrost zone. Permafrost degradation results in ground 
subsidence of  1-2 m favouring saturated soil conditions in 
the emerging thermokarst features (i.e.collapse-scar bogs 
and fens). These changes might cause a net feedback to the 
climate system of  unknown magnitude and direction by 
altering important land surface characteristics and fluxes 
of  carbon dioxide (CO2) and methane (CH4) between the 
biosphere and the atmosphere. We measured net exchanges 
of  CO2 and CH4 between the biosphere and the atmosphere 
with an open- path eddy covariance system at Scotty Creek, 
Northwest Territories, Canada, a hydrologically well-
characterized watershed in the discontinuous permafrost zone. 
Growing season CO2 uptake between May and September 
2013 amounts to 189 g C m-2 despite rapidly degrading 
permafrost. Dynamic flux footprint modelling results show 
that the difference in overall CO2 uptake from bog dominated 
footprints and from permafrost plateau dominated footprints 
is small. However, large quantities of  CH4 are mainly 
released from the bogs and account for a total of  4.8 g C m-2 
between May and August 2013. Permafrost thaw increases 
the coverage of  bogs and fens at the expense of  permafrost 
plateaus. Current pathways of  permafrost thaw thus favour 
higher landscape-scale CH4 fluxes in the southern zone of  
discontinuous permafrost. Future work at Scotty Creek will 
assess microscale greenhouse flux dynamics along gradients 
between permafrost plateaus, bogs, fens, and lakes using 
closed- chamber methods. Lakes contribute marginally to the 
footprint of  the eddy flux measurements, but are common 
across the zone of  discontinuous permafrost. Therefore, 
carbon fluxes from lakes need to be considered in order to 
estimate regional carbon balances.

PARTITIONING ECOSYSTEM-SCALE CH4 
FLUXES IN A SUBARCTIC LANDSCAPE SHOWS 
THE RELATIVE IMPORTANCE OF LAKE 
EMISSIONS ACCORDING TO SEASONS (# 28)

Jammet, M.(1), T. Friborg(1) and P. M. Crill(2)
(1)Center for Permafrost, Department of  Geosciences and Natural 
Resource Management, University of  Copenhagen, Copenhagen, 
Denmark; (2)Department of  Geological Sciences, Stockholm University, 
Stockholm, Sweden

Lakes and ponds are abundant features of  northern 
landscapes where the presence of  permafrost and peat 
prevents water drainage. Lakes are thought to be globally 
significant emitters of  methane, offsetting partly the 
vegetation   carbon   sink.   Yet   few   studies   have   been 
published on full year Arctic lake carbon dynamics, and 
fewer took an integrating ecosystem approach, comparing 
vegetative area and open-water system within the same 
catchment. The eddy covariance (EC) method allows a 
continuous monitoring and an integration of  all surface 
emissions pathways (ebullition, diffusion, plant-mediated 
transport). We present here 16 months of  ecosystem-scale 
data from the Stordalen mire near Abisko in Northern 
Sweden, where an eddy covariance system is used in an 
innovative way to quantify the importance of  methane 
emissions from a shallow lake in a palsa mire landscape. This 
dataset is one of  the first presenting a full year of  methane 
emissions from a high latitude lake using the EC method. 
The summer seasons showed low background emissions 
from the lake, compared to five-fold higher emission rates 
at the fen quadrant. At spring thaw, however, the lake 
clearly dominated methane dynamics as a high degassing 
was captured in response to gradual ice- out. Methane 
release likely originated from bubbles stored in the lake 
ice but also in surface sediments, as a sediment turnover 
seemed to explain the highest emission rates. The fen, 
which continuously emitted CH4 during the winter, didn’t 
show such a pattern. Spring represented 51% of  annual lake 
CH4 emissions. Annually, fen fluxes still dominate total lake 
emissions. However, upscaling cumulated values considering 
the aerial extent of  each surface cover clearly amplifies 
the role of  the lake as a CH4 emitter within the palsa mire 
landscape.
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SEASONAL EVOLUTION OF ACTIVE LAYER 
DEPTH AND THE INFLUENCE ON STREAM 
WATER CHEMISTRY IN A HIGH ARCTIC 
WATERSHED, CAPE BOUNTY, NUNAVUT (# 29)

Lamhonwah, D.(1), M. J. Lafrenière(1), S. F. 
Lamoureux(1), S. N. Montross(1), B. B. Wolfe(2) and J. E. 
Holloway(1)
(1)Department  of   Geography,  Queen’s  University,  Kingston, Ontario, 
Canada K7L 3N6; (2)Department of  Geography and Environmental 
Studies, Wilfrid Laurier University, Waterloo, Ontario, Canada N2L 3C5

Warming in the Arctic over the past century has deepened 
the active layer but it is uncertain how this influences 
solute concentrations in rivers, which has implications for 
ecosystem structure. Here we address this knowledge 
gap by monitoring daily stream flow and chemistry in a 
headwater subcatchment at Cape Bounty, Melville Island, 
NU. Stream samples collected in 2012 along the main 
channel shows that ion concentrations (Cl-, SO4

2-, K+, 
Ca2+, Mg2+) increased throughout the thaw season. The 
results of  end-member mixing analysis using [Cl-] and 
dD- H2O (streamwater) indicate the source of  solute in the 
channel is from the release of  stored soil water (thawed 
pore ice and ground ice) in early summer and infiltrated 
rainwater in late summer. Based on slug tests to determine 
hydraulic conductivity (1x10-6 to 1x10-7 m/s at 75 cm 
below ground)  and grain size analysis  (40-60% silt and 
<15% clay), infiltration and water storage is likely limited 
to the near surface active layer (8 to 80 mm/day). Soluble 
ion concentrations in early season frozen soil increase 
with depth, with the greatest concentrations below 70 cm. 
Typical active layer depths for this area are between 50-70 
cm, however prolonged warm conditions in 2012 resulted 
in active layers depths of  70-100 cm. Based on our 
data, high  evaporation rates from the shallow subsurface, 
rainwater infiltration and displacement, and increased active 
layer depth indicates that warm and wet summers generate 
higher than normal ion concentrations in the channel at 
the end of  the melt season. This research shows that the 
depth to which active layers form on an annual basis has 
the potential to affect late season stream water chemistry. 
In years where active layers depths are relatively deep, ion 
concentrations in hillslope runoff  may increase due to 
the high soluble ion concentrations at depth. Moreover, 
permafrost disturbances that remove and displace the 
uppermost sections of  the soil profile may create new 
pathways to channel flow and release stored solute-rich 
water in the transition layer of  permafrost.

MEASURING ORGANIC CARBON PATHWAYS IN 
THE COASTAL ZONE OF HERSCHEL ISLAND, 
YUKON TERRITORY (# 6)

Lantuit, H.(1,2) and M. Fritz(1)
(1)Alfred Wegener Institute Helmholtz Centre for Polar and Marine 
Research

Measuring organic carbon pathways in the coastal zone 
of  Herschel Island, Yukon Territory Coastal erosion and 
retrogressive thaw slumps (RTS) are major sources of  
sediment, organic carbon and nutrients that potentially have 
a large effect on the aquatic environment. The consequences 
of  the occurrence of  RTS, which have been shown to 
occur at increased frequencies in the Arctic are not well 
understood. The impact of  RTS sediment delivery on 
coastal ecosystems is even less known, even though 
RTS contribute quantities of  sediment sometimes greater 
than coastal erosion itself. In this study, we present the 
results of  a systemic multidisciplinary study attempting to 
understand and quantify quantities of  organic carbon 
in the permafrost, its subsequent release through coastal 
erosion and thermokarst to the nearshore zone and its 
trajectory once it enters the Arctic Ocean. The focus is on 
Herschel Island, Yukon Territory, in the southern Canadian 
Beaufort Sea where ice-rich permafrost is widespread 
and soil organic carbon contents very high. The setup 
consists of  a large palette of  instruments and sampling  
strategies ranging from cryostratigraphic sampling in the ice 
headwall of  the RTS, permafrost coring in the study area, 
subsurface geophysics (mostly Direct Current and Capacitive 
Coupled Resistivity), extensive  remote  sensing  monitoring  
with  medium  and high resolution imagery and boat surveys 
for sampling of  the benthic and pelagic environment and 
mapping of  the sea floor through  marine geophysics.



THAW 2014

30 12-15 MARCH 2014, QUEBEC CITY

POSTERS

MICROBIAL AND PHOTOCHEMICAL 
TRANSFORMATION OF THAW POND 
DISSOLVED ORGANIC MATTER (# 30)

Laurion, I.(1,2), K. Negandhi(1,2), M. Lionard(1,3), N. 
Mladenov(4) and W. F. Vincent(1,3)
(1)Centre  d’études  nordiques,  U.   Laval,  Québec,   Québec, Canada; 
(2)Institut national de la recherche scientifique, Centre Eau Terre 
Environnement, Québec, Québec, Canada G1K 9A9; (3)U. Laval, Dept 
Biology, Québec, Québec, Canada G1V 0A6; (4)Department of  Civil 
Engineering, Kansas State University, Manhattan, KS 66506, USA

The abundant lakes and ponds in the circumarctic receive a 
pool of  old organic carbon (OC) as permafrost peat soil thaws. 
This C can be exposed to significant irradiance, potentially 
increasing as climate warms and ice cover shortens. Exposure to 
sunlight is known to accelerate the transformation of  dissolved 
organic matter (DOM) into molecules that can be more readily 
used by microbes. An experiment was performed on 4 thaw 
ponds located on Bylot Island, Nunavut, representing the small 
polygonal and runnel ponds commonly found in the ice-wedge 
landscape of  continuous permafrost regions. The thermokarstic 
runnel ponds represent a significant source of  GHG to the 
atmosphere. We followed the transformation of  DOM over 12 
days by looking at DOC concentration, and DOM absorption 
and fluorescence properties (EEMs). The four treatments each 
in triplicates included microbes in the dark (125 µm filtration), 
no microbes in sunlight (0.2 µm filtration), microbes plus 
sunlight, and control. At time zero, DOC ranged between 8.6 
and 12.1 mgL-1 and CDOM absorption at 320 nm between 13 
and 67 m-1. Microbes were efficiently removed at the beginning 
of  the experiment (no microbe treatments), but regrowth 
occurred, with higher rates experienced under sunlight. In 
microbial treatments, cell densities ranged between 0.8 and 3.2 
x 106 mL-1 at time zero, and decreased during the experiment. 
Sunlight CDOM loss was linear, while microbial CDOM loss 
was negligible, similar or larger than sun loss, and sometimes 
v- shaped (runnel ponds) possibly linked to microbial recycling 
of  CDOM molecules or cell lysis as densities decreased 
(nutrient/C deprivation?). On the other hand, sunlight exposure 
was improving DOM lability, with 1.6 to 4.6 larger losses 
in CDOM after 12 days. CDOM fluorescing components 
extracted with PARAFAC (now under analysis) will help to 
interpret further these results by giving details on the dynamic 
of  specific groups of  compounds. DOM photolysis in arctic 
thaw ponds can be considered as a catalytic mechanism, 
accelerating the microbial turnover of  the OC mobilized by 
thawing and thus the production of  GHG, especially in these 
shallow ponds. Under a warming climate, this photolysis 
mechanism will intensify as summers lengthen with no signs of  
being harmful to microorganisms.

MODELLING THE VULNERABILITY OF THE 
ACTIVE LAYER FEATURES AND WATER FLUXES 
OF RUSSIAN BOREAL ZONE CATCHMENTS TO 
THE CLIMATE CHANGE (# 7)

Lebedeva, L.(1, 2), O. Semenova(3, 4), D. Sazonova(2) and N. 
Tananaev(5)
(1)Nansen International Environmental and Remote Sensing Centre, St. 
Petersburg, Russia; (2)State hydrological institute, St. Petersburg,   Russia;   
(3)Gidrotehproekt  Ltd,   St.   Petersburg, Russia; (4)St. Petersburg State 
University, St. Petersburg, Russia; (5)Melnikov Permafrost Institute SB RAS, 
Yakutsk, Russia

State of  the freshwater ecosystems in the boreal zone is closely 
related to the permafrost properties such as active layer depth, 
and ground ice conditions. Hydrological processes strongly 
influence geomorphological feedback, biochemical pathways, 
greenhouse gas fluxes, and the export and transport of  the 
dissolved and particulate organic material. Understanding of  
the physical drivers of  the permafrost/hydrology interaction 
in a changing climate should be a starting point for further 
environmental studies in boreal regions. The goal of  our ongoing 
research is quantifying the vulnerability of  the active layer 
properties and flow patterns in different boreal forest (taiga) and 
tundra ecotones. Data from the Igarka monitoring site, located 
in the transition zone between the taiga and tundra ecotones 
in northern Krasnoyarsk Krai, are extensivelyemployed in our 
studies. The modelling experiment is to be performed in the 
following steps: 1) validation of  the process-based Hydrograph 
model against the observed active layer depths in bogs and 
coniferous forest landscapes in the Little Graviyka catchment 
(CALM R40 site); 2) simulation of  the water discharge records 
for the Little Graviyka (0.44 km2) and the neighbouring Graviyka 
River catchments (323 km2); 3) model runs with the artificial 
meteorological inputs assuming temperature / precipitation 
increase by a constant value; 4) vulnerability assessment of  the 
active layer features and water fluxes in various landscapes to 
the introduced (hypothetic) climate change. Applied distributed 
process-based Hydrograph model describes the majority of  
land hydrological cycle processes and includes the coupled 
algorithms of  heat and water dynamics in the soil. Employment 
of  soil and vegetation properties as the model parameters, 
controlling active layer dynamics and flow formation, requires 
no calibration efforts. Thus the model could be employed in 
non- stationary climate change conditions. Verification of  the 
results besides river runoff  against soil and snow variable states 
as the model metrics allows reducing the uncertainty of  the 
model parameters. Potential change of  soil thawing rates and 
flow regime projections can be used for thermokarst and related 
geomorphic processes forecasts in the boundary (taiga/tundra 
transition) region.
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INVESTIGATING THE IMPACTS OF 
RETROGRESSIVE THAW SLUMPS ON 
ECOSYSTEM STRUCTURE AND FUNCTION 
INARCTIC STREAMS, NWT (# 48)

Levenstein, B.(1), J. Culp(1), J. Lento(1), K. Chin(2) and S. 
Kokelj(2)
(1)Department of  Biology, Canadian Rivers Institute, University of  
New Brunswick, Fredericton, New Brunswick, Canada E3B 5A3, (2)
Cumulative  Impacts  Monitoring  Program,  Aboriginal Affairs and 
Northern Development Canada, Yellowknife, Northwest Territories, 
Canada XIA 3Z4

Rapid warming in the western Canadian Arctic has led 
to widespread permafrost degradation in the form of  
retrogressive thaw slumps. These conspicuous depressions 
in the landscape form when the active layer detaches and 
the underlying permafrost thaws. A mud slurry forms 
at the base of  the thaw slump, which drains into local 
watersheds and increases sediment and solute loads in 
stream systems. These inputs have the potential to change 
the biological structure and function of  stream ecosystems, 
but there has been little research to date on the response 
of  stream communities to the chemical and physical 
changes caused by slumping. During summer 2013 this 
ongoing study focused on four different aspects of  stream 
ecosystem structure and function: primary productivity, 
decomposition rates, benthic macroinvertebrate community 
structure (abundance, richness and traits), and benthic 
macroinvertebrate drift. Sampling took place at stream sites 
upstream and downstream of  retrogressive thaw slumps. 
Macroinvertebrates were collected using CABIN protocols 
and drift net sampling, and rock scrapes were taken to 
estimate algal biomass. Nutrient diffusing substrates and 
cotton strip bioassays were deployed for four weeks to 
determine limiting nutrients and measure decomposition 
rates. Thaw slumps were predicted to have large impacts 
on stream community structure and function, including 
decreasing primary productivity, decomposition rates 
and benthic macroinvertebrate abundance and richness. 
Macroinvertebrates at impacted sites were predicted to 
have ecological traits favourable for highly sedimented 
environments. Invertebrate drift was expected to be higher 
at impacted sites, with drift density fluctuating in response 
to stream sediment levels. This research will increase 
understanding of  the mechanisms by which thaw slumping 
may lead to shifts in stream community composition. The 
abundance of  sensitive species is expected to be reduced 
in impacted streams, leading to increased importance of  
tolerant biota and the potential need to protect streams that 
are not impacted by thaw slumps.

MASS BALANCE OF ELEMENTS IN PERI-
GLACIAL AND BOREAL LANDSCAPES (# 31)

Lindborg, T.(1, 3), E. Johansson(2, 3) and M. Tröjbom(4) 
(1)Department  of  forest ecology and management, Swedish University 
of  agricultural science, (2)Department of  Physical Geography and 
Quaternary Geology/Bert Bolin Centre for Climate Research, Stockholm 
University, SE-106 91, Stockholm, Sweden, (3)Swedish Nuclear Fuel and 
Waste Management Co, Box 250, 101 24, Stockholm. 4. Mats Tröjbom 
Konsult AB.

Few studies have been made in Greenland with focus on 
stable element mass balances on landscape scale. Analyzing 
the transport processes of  matter and its potential for 
accumulation, is a key to understand important climate 
change effects and feedbacks in arctic landscapes. In this 
study, major element fluxes in the landscape were coupled 
and quantified by the use of  a simple mass balance model. 
The model is driven by local chemical and hydrological 
data from a lake catchment, named Two Boat Lake, in 
the Kangerlussuaq region, Western Greenland. The major 
source of  elements entering the system at landscape level is 
atmospheric deposition. Major sinks within the system are 
accumulation in the terrestrial pools and accumulation 
in the lake. Export via surface water and emissions to the 
atmosphere represent potential outputs from the system. 
In this study, internal fluxes within each ecosystem are not 
estimated; instead, several sources and sinks are lumped 
together in a term which corresponds to the net sum of  
weathering and accumulation in the terrestrial system 
and emissions to the atmosphere. For many elements, 
emissions to the atmosphere are negligible and the mass 
balance term either represents net accumulation or net 
weathering in the terrestrial system. In order to couple 
and quantify major fluxes in the landscape, mass balances 
were established for 72 elements. All results in this work 
were summarized for the whole catchment of  Two Boat 
Lake. Therefore, the results represent the Two Boat Lake 
landscape on average. The relative comparison of  sources 
and sinks provides a good overview of  the general 
behavior of  a large range of  elements in the landscape and 
is finally compared and discussed with similar studies in a 
temperate area in Sweden.
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LONG-TERM CHANGES IN AQUATIC 
INVERTEBRATE COMMUNITIES IN A 
BIRD- IMPACTED HIGH ARCTIC POND 
SUPERIMPOSED ON CLIMATE CHANGE (# 49)

Luoto, T. P.(1), M. Oksman(1) and A. E. K. Ojala(2) 
(1)Department of  Geosciences and Geography, P.O. Box 64,00014 
University of  Helsinki, Finland; (2)Geological Survey of  Finland, P.O. 
Box 96, FI-02150 Espoo, Finland

A 100-cm sediment core from a bird-impacted Lake 
Fugledammen in Hornsund, Svalbard (77°N), was examined 
for fossil invertebrate communities and geochemistry. The 
aim of  the paleolimnological study was to track long-term 
changes in community structure, biodiversity, food web 
and controls of  biological production in this extremely 
sensitive landscape. The lowermost (oldest) part of  the 
sediment profile was characterized by dominance of  the 
chydorid cladocerans (Crustacea: Cladocera) Chydorus 
sphaericus-type and Acroperus harpae, which are common 
littoral scrapers/filterers, while the chironomid (Diptera: 
Chironomidae) community was dominated by vegetation- 
associated Psectrocladius sordidellus-type. In the mid-part of  
the sediment sequence, the above mentioned taxa decreased 
and the invertebrate community became less diverse. The 
most abundant taxa in the mid-core were the predacious 
tadpole shrimp Lepidurus arcticus (Notostraca), which is a 
keystone species in High Arctic ponds and a “living fossil”. 
Of  the cladocerans, Daphnia pulex-type dominated and 
also another planktonic filter- feeder Bosmina longirostris 
had a brief  success in the mid- part of  the sediment core. 
The chironomid community was dominated by the collector-
gatherers Orthocladius consobrinus-type, Hydrobaenus 
lugubris-type and Limnophyes. In the upper-part of  the 
sediment core, invertebrate diversity further decreased. 
The cladoceran community was predominated by D. pulex-
type and the chironomid community by O. consobrinus-
type. The increase in Daphnia is typical in arctic ponds 
in Svalbard where nutrient loading has increased due to 
growing bird populations in the catchment. The decreases 
in vegetation- associated invertebrates and biodiversity 
suggest that turbidity has increased and oxygen availability 
decreased in the lake. These changes are concurrent with 
the recent climate warming suggesting that the increased 
air temperatures have indirect influences on the aquatic 
community through changes in bird population size and 
length   of    the   open-water   season   by   increasing   
the biological productivity. Changes are also apparent in 
the functional diversity of  the lake impacting ecosystem 
functioning and biogeochemical cycles.

ISOTOPE-INFERRED CONTROLS ON CARBON 
PATHWAYS IN PONDS ALONG A BOREAL 
FOREST – COASTAL TUNDRA TRANSECT IN 
WAPUSK NATIONAL PARK (# 32)

MacDonald, L.(1), F. Bouchard(2), H. White(3), N. 
Farquharson(3), R. I. Hall(1), B. B. Wolfe(3) and M. L. Macrae(4)
(1)Department of  Biology, University of  Waterloo, Waterloo, Ontario, Canada, 
N2L 3G1; (2)Département de Géographie & Centre d’études nordiques 
(CEN), Université Laval, Québec, Québec, Canada, G1V 0A6; (3)Department 
of  Geography and Environmental Studies, Wilfrid Laurier University, 
Waterloo, Ontario, Canada, N2L 3C5; (4)Department of  Geography and 
Environmental Management, University of  Waterloo, Waterloo, Ontario, 
Canada, N2L 3G1

Northern water-rich landscapes play an important role in 
the global carbon budget by acting as sources, sinks, and 
transformers of  carbon, but it is uncertain how climate- 
mediated variations in hydrology will affect these processes. 
We explore this theme in Wapusk National Park (WNP), which 
is located in the western Hudson Bay Lowlands and contains 
numerous shallow ponds mainly of  thermokarst origin. 
Spanning gradients in permafrost (continuous to discontinuous) 
and vegetation (ecozones:coastal fen (CF), interior peat 
plateau-palsa bog (IPP), and boreal spruce forest (BF)), we 
focus on identifying controls on carbon pathways from 
measurement of  the carbon isotope composition of  dissolved 
inorganic carbon (d13CDIC), as well as other limnological and 
hydrological parameters, in 36 ponds over three years. Ponds 
possessed a broad range of  d13CDIC values, spanning -29.5‰ 
to +1.8‰. Spatial variability was substantial, and exceeded 
seasonal variability of  individual ponds. CF ponds had the 
highest d13CDIC values (range: -12.0 to +1.8‰, mean: - 3.4‰), 
followed by the BF ponds (range: -18.5 to -2.4‰; mean: 
-10.8‰) and the IPP ponds (range: -29.5 to -0.6‰; mean: 
-13.3‰).Water isotope data and high d13CDIC values in the CF 
ponds suggest atmospheric CO2 exchange plays an important 
role. Water isotope data and mid-range d13CDIC values suggest 
that BF ponds receive greater snowmelt runoff  and soil-
derived 13C-depleted DIC from their more densely vegetated 
catchments but are also likely influenced by productivity-driven 
13C- enrichment. The broad range of  d13CDIC values for the 
IPP ponds appears to be associated with variation in pond 
size, with high d13CDIC values in large IPP ponds which 
may suggest that atmospheric CO2 exchange is the dominant 
pathway that supplies carbon to these ponds. In contrast, the 
small IPP ponds had low d13CDIC values which we attribute to 
the input of  soil-derived 13C- depleted DIC and possibly high 
rates of  organic matter respiration. These preliminary findings 
suggest that external and internal factors are drivers of  carbon 
balance in ponds of  WNP.
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MERCURY BIOACCUMULATION WITHIN 
SMALL, SHALLOW TUNDRA AND THAW 
PONDS IN THE SUBARCTIC TAIGA NEAR 
KUUJJUARAPIK-WHAPMAGOOSTUI (QUÉBEC, 
CANADA) (# 33)

MacMillan, G.(1), J. Chételat(2), F. Dufresne (3) and M. 
Amyot (1)
(1)Centre d’études nordiques, Département de sciences biologiques, 
Université de Montréal, Montréal, QC H3C 3J7, Canada; (2)Environment 
Canada, National Wildlife Research Centre, Carleton University, Ottawa, 
Ontario K1A 0H3, Canada; (3)Centre d’études nordiques, Département 
de biologie, Université de Québec à Rimouski, QC, G5L 3A1, Canada

Mercury is a highly toxic and mobile pollutant that is of  
growing concern in the Canadian Arctic. Methylmercury 
(CH3Hg+ or MeHg) can bioaccumulate within aquatic 
organisms in freshwater ecosystems and can biomagnify up 
the food web, affecting both ecosystem and human health. 
Small freshwater ponds have been previously identified as 
potential sources of  MeHg to High Arctic ecosystems and 
thermokarst thaw ponds have been identified as potential 
hotspots for MeHg production. With climate change in the 
Arctic, thawing permafrost may increase the transport 
of  minerals and organic material into freshwater systems, 
increasing aquatic productivity and affecting the mercury 
cycle. In this study, we examine several key environmental 
variables (related to climate) which influence the 
bioaccumulation and biomagnification of  MeHg within both 
tundra and thaw ponds. These variables include ecosystem 
productivity, nutrient stoichiometry, and the structure of  
pond food webs. In 2012 and 2013, water samples were 
taken from 12 tundra ponds and 4 thaw ponds to test for 
physicochemical properties as well as nutrient, ion, and 
mercury concentrations. Samples of  benthic algae, seston, 
and zooplankton were also preserved for mercury, stable 
isotope, taxonomic and growth rate analysis. Results from 
both field seasons in subarctic Kuujjuarapik-Whapmagoostui 
(QC) will be presented. Preliminary results show relatively 
high total mercury (THg) and MeHg concentrations in 
the sample ponds, from 2.79-11.16 ng L-1 and 0.08-3.56 
ng L-1 respectively. One thaw pond (SAS-1G) had very 
high levels of  THg (4.35 ± 0.24 ng L-1) and MeHg (3.56 
± 0.11 ng L-1). A high percentage of  the THg in the 
form of  MeHg at this site (81.8%) may indicate high net 
methylation in this shallow thaw pond.

HYDROCHEMICAL COMPOSITION OF 
THERMOKARST LAKE WATERS IN THE 
PERMAFROST ZONE OF WESTERN SIBERIA 
WITHIN THE CONTEXT OF CLIMATE CHANGE 
(# 34)

Manasypov, R.(1,2), O. S. Pokrovsky(1,3), S. N. Kirpotin(2) 
and L. S. Shirokova(1,3)
(1)Geoscience and Environnement Toulouse, UMR 5563 CNRS, 
Université de Toulouse, Toulouse, France; (2)Tomsk State University, 
Tomsk, Russia; (3)Institute of  Ecological Problems of  the North 
UroRAS, Arkhangelsk, Russia

This work describes the current state of  thaw lake and 
pond ecosystems, the mechanisms of  their formation and 
succession, which was assessed via field work during several 
summer campaigns, and the laboratory analysis of  water 
samples that were collected in the northern part of  western 
Siberia within continuous and discontinuous permafrost 
zones. We analyzed the elemental chemical composition of  
lake waters as a function of  lake diameter, over more than 
two orders of  magnitude of  the lake size, and described 
the peculiarities of  the elemental composition of  the 
thermokarst water body ecosystem during various stages 
of  lake development. We revealed significant correlations 
between Fe, Al and dissolved organic carbon (DOC) and 
various chemical elements across a latitude gradient of  
approximately 900 km. Several groups of  chemical elements 
were distinguished that reflect the dynamic succession of  
the studied area of  water bodies. Combining the data of  
the studied latitude profile with the information available 
in the current literature demonstrated that  the  average  
dissolved  elemental  concentrations  in lakes of  different 
size ranges exhibit specific dependencies on the latitude 
position, which is presumably linked to 1) leaching of  
the elements from frozen peat, which is the main source 
of  solutes in thermokarst lakes, 2) marine atmospheric 
aerosol depositions, notably at the proximity to the sea 
border, and 3) short-range industrial pollution of  certain 
metals from the largest Russian arctic smelter. We discuss 
the evolution of  thermokarst lake chemical compositions 
during their formation and drainage and foresee the 
consequences of  climate warming and permafrost thaw on 
the hydrochemistry of  the thaw lakes and ponds of  western 
Siberia.
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FRESHWATER FOOD WEBS AND RESPONSES 
TO CHANGING ICE COVER (# 50)

Mariash, H.(1)
(1)Department of  Natural Resource Science, McGill University, 
Montreal, Canada, H3A 0B9

Rising global temperatures and altered hydrologic regimes 
have changed the winter ice cover period in freshwater 
habitats. These changes can lead to mismatches in timing 
of  life history stages among interacting species. The 
synchrony between timing of  ice off, phytoplankton, 
and resting egg emergence has implications to community 
structure and food web dynamics. This project will 
investigate the match or mismatch of  these ecological events 
in relation to ice cover. Until recently winter was seen as 
an unimportant period for the lake productivity and very 
little research was carried out in winter. In the last couple 
of  years it has become evident that winter has a crucial role 
for the food web dynamics. This project will have multiple 
collections during ice break up. Ponds on Southampton 
Island, Nunavut (June 2014) will be sampled for community 
composition and fatty acid analysis (zooplankton, benthic 
invertebrates, shorebirds) and will be compared between 
ponds with and without shorebirds. I use preliminary data 
to present my current hypothesis on food web interactions, 
zooplankton life history strategies, and role of  fatty acids 
in the Arctic food web. Results will provide valuable insight 
into the resilience of  freshwater ecosystems in a changing 
climate.

ELEVATED METHANE FLUXES FROM 
THERMOKARST LAKES IN SUBARCTIC PALSA 
FIELDS (# 35)

Matveev, A.(1-3), W. F. Vincent(1,2) and I. Laurion(1,3)
(1)Centre d’études nordiques, Université Laval, Québec, Québec, Canada 
G1V 0A6; (2)Departement of  Biology, Université Laval, Québec, 
Québec, Canada G1V 0A6; (3)Centre Eau Terre Environnement, INRS, 
Québec, Québec, Canada G1K 9A9

We measured atmospheric fluxes and the vertical 
and horizontal gradients of  greenhouse gas (GHG) 
concentrations in a series of  thermokarst lakes in the 
Nunavik region of  subarctic Québec, Canada, within the 
NSERC Discovery Frontiers program “Arctic Development 
and Adaptation to Permafrost in Transition” (ADAPT). 
During two consecutive field seasons we sampled sets 
of  lakes at three sites that differed in their state of  
permafrost degradation: shallow humic thermokarst lakes 
of  Kuujjuarapik region formed alongside organic-rich palsas 
in the Sasapimakwananisikw River valley (SAS, 55°13’N 
77°42’W); lakes located near the village of  Umiujaq (BGR, 
56°61’N, 76°21’W); and lakes located along the Nastapoka 
River, 30 km to the north of  Umiujaq (NSP, 56°9’N, 
77°1’W). The measured GHG concentrations and direction 
of  exchange with the atmosphere ranged from net influx 
conditions for carbon dioxide (negative ∆pCO2 up to 133 
µatm) for turbid lakes in continuous and discontinuous 
permafrost landscapes (NSP, BGR), to net efflux conditions 
for both carbon dioxide and methane (positive ∆pCO2 
up to 9100 µatm and ∆pCH4 up to 1900 µatm) for the 
organic-rich SAS lakes on highly degraded permafrost. 
The measured increase in methane concentrations from 
the surface to the bottom of  the water column ranged 
from minimal in the NSP lakes (∆CH4 up to 7 ppm) to 
several orders of  magnitude in the SAS lakes (∆CH4 up 
to 38000 ppm). In addition, the SAS thermokarst lakes 
undergoing erosion and expansion showed direct emissions 
from their anoxic bottom waters (bubbling), which were 
highlysupersaturated in methane (>150000 ppm) and 
carbon dioxide (>25000 ppm). Our results imply that 
thermokarst lakes on permafrost landscapes in transition 
have the potential to release methane and carbon dioxide 
to the atmosphere at fluxes that may be several orders of  
magnitude higher than at present.
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EXAMINING THE EFFECTS OF CHANGING 
CATCHMENT CONDITION ON THE NUTRIENT 
BEHAVIOUR AND AQUATIC ECOLOGY OF 
ARCTIC LAKES (# 51)

Medeiros, A. S.(1), B. B. Wolfe(1), R. Quinlan(2), S. E. Tank(3), D. J. 
Taylor(4), A. M. Balasubramaniam(5) and R. I. Hall(5)
(1)Department   of   Geography   and   Environmental   Studies, Wilfrid Laurier 
University, Waterloo, Ontario, Canada N2L 3C5, (2)Department of Biology, 
York University, Toronto, Ontario, Canada   M3J   1P3,   (3)Department   of    
Geography,   York University, Toronto, Ontario, Canada M3J 1P3, (4)Department 
of Biology, State University of New York, Buffalo, New York, USA 14260,(5)
Department of Biology, University of Waterloo, Waterloo, Ontario, Canada N2L 
3G1.

Although there is widespread recognition of the over- arching 
influences of climate on Arctic aquatic ecosystems, there has 
been less focus on understanding indirect catchment-mediated 
processes that could filter the influence of temperature variability. 
Biogeochemical modification of soils and surface waters as a result 
of changes to catchment condition, such as thawing permafrost, 
could highly influence nutrient inputs to lakes. The response of  
aquatic biota to changes in catchment processes is also not well 
understood, and may be dependent on a number of hydrologic and 
geochemical factors. To address this knowledge gap, we utilize a 
biogeographic approach that targets lakes across multiple northern 
regions experiencing changes to their catchment condition (e.g., 
thermokarst expansion, enhanced vegetation). Sediments from 
these lakes archive geochemical and biological indicators that are 
sensitive to changing climate and catchment conditions and their 
stratigraphic records provide important temporal perspective. 
Ongoing collaborative research using this approach is focused in 
the Seward Peninsula, Alaska, the Mackenzie Delta, N.W.T., the 
Old Crow Flats, Yukon, and the western Hudson Bay treeline 
region, Manitoba. Our findings strongly suggest that biotic 
assemblages of Arctic aquatic systems are influenced variably by 
both climate and catchment processes. For example, the magnitude 
of biotic change due to an increase in the supply of nutrients to 
lakes experiencing catchment disturbances in Alaska was greater 
than the responses to temperature. In order to understand  the  
interplay  among  multiple  environmental and catchment-related 
factors, biotic assemblages were examined  in  the  surface  
sediments  of  55  mainly thermokarst lakes in the Old Crow 
Flats, Yukon. Variance partitioning analysis revealed that sediment 
composition and catchment vegetation explain large portions of  
the variation in biotic assemblages, and the relative influence of  
specific limnological and hydrological gradients were muted due to 
collinearity. Thus, future non-linear responses to climate warming 
may occur in lakes susceptible to changes in their catchment 
condition, which could accelerate biogeochemical changes and 
trophic shifts.

MULTI-YEAR LANDSCAPE-GRADIENT 
ASSESSMENT OF THERMOKARST LAKE 
HYDROLOGY IN NUNAVIK (QUEBEC, CANADA) 
USING WATER ISOTOPE TRACERS (# 9)

Narancic, B.(1), R. Pienitz (1) and B. B. Wolfe (2)
(1)Department of  Geography, Université Laval, Québec, Québec, 
Canada G1V 0A6, (2)Department of  Geography, Wilfrid-Laurier 
University, Waterloo, Ontario, Canada N2L 3C5

Thermokarst lakes are a common feature east of  Hudson 
Bay in Nunavik, but knowledge of  the hydrological 
processes that control their water balances is lacking, and 
thus it is difficult to predict how these aquatic systems will 
respond to climate warming. Here we begin to address this 
knowledge gap by presenting results from a multi-year water 
isotope study of  thermokarst lakes in this region. Study 
sites are distributed across a vast latitudinal, vegetational, 
climatic and permafrost gradient between Kuujjuaruapik-
Whapmagoostui and Umiujaq.  The southern portion of  
the study area is located in boreal- subarctic within spruce-
lichen overlying sporadic permafrost. The northern portion 
is located within shrubby arctic tundra vegetation overlying 
discontinuous permafrost. Our aim is to assess the influence 
of  permafrost degradation, vegetation and climate on lake 
hydrology. Preliminary examination of  water isotope data 
reveals the roles of  a variety of  hydrological processes on 
lakes. For example, lakes situated in the sporadic permafrost 
terrain to the south are more isotopically enriched, and 
thus experience greater evaporation, than those from 
discontinuous permafrost terrain to the north. Lakes 
overlying mineral-rich soil (lithalsa) with scarce vegetation 
are also more isotopically enriched due to evaporation than 
lakes overlying organic-rich soil (palsas) surrounded by 
forested vegetation. This may suggest that there is greater 
snow accumulation and meltwater input to lakes in the 
forested study areas. Lakes in close proximity to rivers are 
isotopically depleted possibly indicating the influence of  
river flooding. Ongoing analysis of  data includes employing 
an isotope-mass balance model to 1) infer lake-specific input 
water isotopic compositions that will be used to differentiate 
the relative roles of  primary source  waters  (rainfall  and  
snowmelt),  and  2)  calculate lake-specific evaporation-
to-inflow ratios to evaluate the influence of  vapor loss. 
Ultimately, results will provide a better understanding 
of  thermokarst lake hydrological processes and their 
hydrological responses to climate warming.
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SPECTRAL ABSORBANCE OF FOSSIL 
CLADOCERAN CARAPACES AS A NEW METHOD 
FOR INFERRING LONG-TERM AQUATIC UV 
EXPOSURE (# 52)

Nevalainen, L.(1,2) and M. Rautio(3)
(1)Department of  Geosciences and Geography, University of  
Helsinki, P.O. Box 64 (Gustaf   Hällströmin katu 2a), 00014 Helsinki, 
Finland; (2)Department of  Environmental Sciences, University of  
Helsinki, Niemenkatu 73, 15140 Lahti, Finland; (3)Département des 
Sciences Fondamentales & Centre for Northern Studies (CEN), 
Université du Québec á Chicoutimi, 555, boulevard de l’Université 
Chicoutimi, Québec G7H 2B1, Canada

We developed a method for measuring fossil cladoceran 
(Branchiopoda) carapace absorbance to infer past ultraviolet 
radiation (UV) exposure in lakes under presumptions that 
cladocerans synthesize UV-absorbing pigment melanin and 
melanin is preserved in sedimentary cladoceran remains. 
We extracted large-sized cladoceran carapaces (Alona spp.) 
from sediment cores from two environmentally divergent 
lakes; a humic north boreal lake in Finland (1500 yr) and a 
clear-water mountain lake in the Austrian Alps (300 yr). We 
measured the carapace absorbance with a spectrophotometer 
under visible light and UV wavelengths using an adapter, 
which was designed to hold the microfossils. When 
compared to synthetic melanin, the shapes of  absorbance 
spectra at the 700-280 nm range suggested that the fossil 
carapaces contained melanin. The carapace UV absorbance 
throughout the cores was significantly higher in the alpine 
lake than in the boreal lake reflecting differences in the 
general underwater UV and optical environments between 
the sites. In addition, carapace absorbance was significantly 
higher during the Little Ice Age (LIA) than during pre- or 
post- LIA periods in both lakes. In the alpine lake, this was 
most likely a response to increased underwater UV induced 
by reduced primary production and more transparent water 
column during the cold summers of  LIA, whereas reduced 
input of  carbon compounds from the catchment through 
elongated permafrost and ice-cover periods likely induced 
higher water transparency in the boreal lake during the 
cold LIA. We conclude that the introduced method can be 
used for underwater UV and paleo-optical inferences, it is 
cost- and time-efficient, and it will allow assessment of  
long-term UV responses of  aquatic communities in northern 
and alpine lakes. The method will be further tested in other 
cladoceran and invertebrate taxa and in a wider spatial and 
temporal context, including lakes located in the High Arctic.

EXPORT OF DISSOLVED ORGANIC CARBON 
FROM BOREAL PEATLANDS IN A CHANGING 
CLIMATE: THE ROLE OF PERMAFROST 
CONDITIONS (# 36)

Olefeldt, D.(1,2), N. T. Roulet (2) and M. Turetsky (1) 
(1)Department of  Integrative Biology, University of  Guelph, Guelph, 
Canada, N1G 2W1; (2)Department of  Geography, McGill University, 
Montreal, Canada, H3A 0B9

Loss of  permafrost is expected to affect large regions 
of  the boreal and tundra biomes as a result of  continued 
climate change. Peatlands are common in widespread 
regions along the permafrost boundary in both Eurasia 
and North America, where they are important sources of  
DOC to downstream aquatic ecosystem. Altered magnitude, 
timing and chemical composition of  DOC export from 
peatlands following permafrost thaw thus has the potential 
to alter C cycling in downstream aquatic ecosystems and 
the C balance at the catchment scale.  The presence of  
permafrost in peatland regions has a strong influence on 
the organization of  different peatland types. Permafrost is 
associated with a dominance of  nutrient-poor bogs and 
peat plateaus that often are hydrologically disconnected 
from their larger catchment, while runoff  is generated and 
conveyed through spatially discrete and nutrient-rich channel 
fens. Each peatland type of  a sub-arctic peatland complex 
was accordingly found to have distinct DOC export patterns, 
where channel fens had higher DOC export of  lower 
aromaticity in comparison to bogs and peat plateaus. On 
a larger spatial scale, we found that DOC characteristics 
among rivers along a 1000 km transect within a peatland-
rich region of  western Canada were strongly influenced 
by the presence of  peatland permafrost. Catchments with 
permafrost had lower river DOC concentrations, and also 
exhibited a relative shift from humic/fulvic acid dominance 
of  the DOC pool to a greater contribution from proteins/
amino acids.
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HOLOCENE DEGLACIATION OF BYERS PEN-
INSULA (LIVINGSTON ISLAND, MARITIME 
ANTARCTICA) INFERRED FROM LAKE RE-
CORDS (# 10)

Oliva, M.(1), D. Antoniades(2), S. Giralt(3), I. Granados(4), 
M. Toro (5) and S. Pla-Rabes (6)
(1)Institute of  Geography and Spatial Planning, University of  Lisbon, 
Portugal, (2)Facultad de Ciencias, Universidad de la República, 
Montevideo, Uruguay, (3)Institute of  Earth Sciences Jaume Almera 
(CSIC), Barcelona, Spain, (4)Parque Natural De Peñalara, Centro 
de Investigación y Gestión, Madrid, Spain, (5)Centro de Estudios y 
Experimentación de Obras Publicas (CEDEX),  Madrid,  Spain,  (6)
Centre  d’Estudis  Avançats  de Blanes (CEAB), Blanes, Spain

The western part of  the Antarctic Peninsula, where the 
South Shetland Islands are located, constitutes an area 
with significant inter-annual climate variability. Here, the 
climate warming recorded during the second half  of  
the XXI century has been of  ~2.5ºC, despite a slight 
decrease in the rate of  warming during the last decade. The 
HOLOANTAR project aims to provide accurate data on 
the Holocene climate conditions in this region in order to 
better frame this warming trend within the natural climate 
variability in the region. With this purpose, we focused on 
the reconstruction of  the Holocene environmental evolution 
in Byers Peninsula using lake sediments as the basis to infer 
climate conditions. Byers Peninsula is the westernmost 
part of  Livingston Island (South Shetland Islands) and 
constitutes the largest ice-free area in this archipelago.    
During the first field work campaign of  the HOLOANTAR 
project (November-December’12) we collected the complete 
sedimentary sequence of  four lakes distributed along a 
transect following the deglaciation of  Byers: Chester, 
Escondido, Cerro Negro and Domo lakes. Geochemical, 
biological and geochronological studies are being undertaken 
on several of  these cores. In this communication we 
introduce the first 15 AMS C14 datings for these lake records. 
According to these preliminary data, the deglaciation process 
in Byers dates back from the Early to Mid-Holocene.

THE ROLE OF WATER TRACKS WITH REGARDS 
TO HEAT AND WATER TRANSFER IN THE 
CANADIAN HIGH ARCTIC (# 11)

Paquette, M.(1,2), D. Fortier(1,2) and W. F. Vincent(2,3) 
(1)Departement of  Geography, University of  Montreal, Montréal, 
Québec, Canada H3C 3J7; (2)Centre for Northern Studies (CEN), 
Québec, Québec, Canada G1V 0A6; (3)Departement of  Biology, 
Université Laval, Québec, Québec, Canada G1V 0A6

Water tracks are a common feature of  permafrost affected 
slopes, where they may have a wide ranging influence on 
hydrology, vegetation dynamics, soil microbiology, and 
nutrient fluxes. Our aim in the present study was to evaluate 
the role of  water tracks in the High Arctic landscape as 
conduits of  heat and water transport. We measured water 
movement and soil temperatures in and around water 
tracks on Ward Hunt Island (83.1°N, 74.2°W), in order to 
determine the influence of  these features on soil thermal 
and moisture conditions. Temperature measurements were 
made at the onset of  snowmelt at 5 cm depth in moss-
covered and bare water tracks, as well as in the slightly 
elevated soil section between water tracks (inter-track). 
Soil humidity measurements and water table depth were 
measured across a ~4m long transect, oriented perpendicular 
to the maximum slope and extending from the center of  a 
water track towards the inter-track soil. Over the period 
of  the study, the moss-covered water tracks were cooler 
than the bare water tracks, and both were much cooler than 
inter- track soils. The greatest differences occurred during 
high periods of  snowmelt, as water tracks were up to 4°C 
cooler than inter-track soils. Water movement primarily 
occurred from the water tracks toward inter-track soils, 
but could also occurred along secondary drainage channels 
that connected to the water tracks and carried water away 
from it, skipping sections of  the slope. This secondary 
drainage network is activated during high flow periods; 
it created additional humid zones along the slope and 
may act as a soil cooling mechanism at that time. These 
observations contrast with previous reports on water tracks 
by indicating that, under certain circumstances, water tracks 
may act as water sources and soil coolants, slowing down the 
development of  the thaw front in permafrost slopes.
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MEASURING ECOSYSTEM-ATMOSPHERE 
INTERACTIONS ACROSS THE BOREAL- ARCTIC 
CONTINUUM IN NORTHERN EURASIA (# 37)

Pavel, A.(1), I. Mammarella(1) and T. Vesala(1)
(1)Department of  Physics, University of  Helsinki, Helsinki, Finland

Eurasia, particularly in its Fennoscandic and Siberian regions, 
hosts a number of  biome types that have been formed 
or affected by the cryospheric processes in the aftermath 
of  the last Ice Age. Those landscape types constitute a 
mosaic where multiple gradients in nutrient composition, 
microclimate, species composition and soil type exist.   Any 
of  these features may be irreversibly affected by the changes 
in precipitation patterns and mean temperatures brought 
about by the imminent climate shifts in the northern 
hemisphere. The resulting unavoidable evolution of  the 
Northern ecosystems on Eurasian scale is expected to create 
considerable repercussions in the worldwide climate. A range 
of  boreal and arctic ecosystems have become polygons for 
the assessment of  the ecosystem-atmosphere interactions in 
Finland. Research at a number of  sites is brought out by the 
collaboration of  several Finnish institutions, including the 
University of  Helsinki, the Finnish Meteorological Institute, 
the University of  Eastern Finland and the Finnish Forest 
Research Institute. The measurement stations represent 
natural fens and bogs (Siikaneva-1,2, Lompolojänkkä), 
naturally and artificially forested peatlands (Kalevansuo and 
Alkkia), lakes (Valkea-Kotinen and Kuivajärvi), agricultural 
lands (Maaninka, Linnansuo and Jokioinen), pine forests 
(SMEAR-II, boreal, Värriö and Pallas, subarctic). We 
work on extending the network of  Eurasian stations to 
Siberia, which is realized in cooperation with the Russian 
institutions of  Yugra State University, Obukhov Institute 
of  Atmospheric Physics and Russian Hydrometeorological 
Institute. At the moment, a joint arctic ecosystem research 
station in Tiksi is operating, while a project at the Mukhrino 
station in the Irtysh River wetland complex is to start in 
2014.

MODELLING THERMOKARST PONDS/LAKES IN 
GLOBAL LAND SURFACE MODEL (ORCHIDEE) 
(# 12)

Peng, S.(1,2), P. Ciais(1) and G. Krinner(2)
(1)Laboratoire des Sciences du Climat et de l’Environnement (LSCE-
IPSL), UMR 1572 CEA-CNRS-UVSQ, 91191 GIF Sur YVETTE 
Cedex; (2)  UJF Grenoble 1,  Laboratoire de Glaciologie et 
Géophysique de l’Environnement (LGGE, UMR5183), 38041 Grenoble, 
France

Thermokarst lakes are widespread and have an important 
role on regional hydrological and biogeochemical cycles. 
The development, expansion and drainage of  thermokarst 
lakes are closely linked to state of  permafrost. The changes 
in Arctic lake area may have important feedbacks on 
global climate because methane emission from lakes is 
an important greenhouse gas. It was found that methane 
emission from thermokarst lakes has a strong positive 
feedback on global climate during the deglaciation (Walter 
et al., 2007). However, it is still unclear that the responses 
and feedbacks of  Arctic lakes on climate in the past and 
next century. There are some landscape models which could 
simulate thermokarst lakes response to climate warming, 
but there is no study reporting the whole Arctic thermokarst 
lakes responses and feedbacks on climate yet. In this study, 
we implemented a new module into a global land surface 
model (ORCHIDEE) which could simulate the dynamics 
of  thermokarst lakes along with climate forcings and 
the methane flux density from thermokarst lakes. More 
observations about thermokarst lakes are needed to evaluate 
and validate the thermokarst module in ORCHIDEE.
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PERMAFROST AQUATIC ECOSYSTEMS IN THE FAST 
CHANGING NORTH: EFFECTS OF NUTRIENTS 
AND TEMPERATURE ON PHYTOPLANKTON 
COMMUNITY STRUCTURE (# 53)

Przytulska-Bartosiewicz, A.(1,2), I. Laurion(2,3) and W. F. 
Vincent(1,2)
(1)Département de Biologie, Université Laval, Quebec City, Quebec, 
Canada G1V 0A6; (2)Centre d’études nordiques (CEN), Université 
Laval, Quebec City, Quebec, Canada G1V 0A6; (3)Centre Eau Terre 
Environnement, Institut national de la recherche scientifique, Quebec 
City, Quebec, Canada G1K 9A9 

Rapid warming of  the Arctic and Subarctic regions is likely 
to affect the temperature regime of  thermokarst lakes, and 
may also accelerate the mobilisation and input of  nutrients 
from their thawing permafrost catchments. Our aim in the 
present study was to evaluate the potential effects of  these 
changes on phytoplankton community structure and to test 
the hypothesis that phosphorus enrichment combined with 
warmer temperatures would promote the development of  
bloom-forming cyanobacteria. This research was undertaken as 
part of  the project ADAPT in the Subarctic region of  Quebec 
(Nunavik) in the vicinity of  Whapmagoostui-Kuujjuarapik 
and Umiujaq. We first examined the diversity of  summer 
phytoplankton communities in thermokarst ponds over a 
gradient of  physical conditions and nutrient concentrations, 
with special attention to cyanobacterial abundance. The results 
showed that although colonial cyanobacteria were already 
present in thermokarst ponds, more so in more eutrophic 
ponds with lower turbidity, their concentrations were low 
and they co-occurred with multiple other taxa including 
chrysophytes, dinoflagellates and chlorophytes. The dominant 
bloom-forming genera in most eutrophic ponds were Anabaena 
sp., Aphanizomenon sp. and Microcystis sp. We then undertook 
a series of  mesocosm experiments to assess the phytoplankton 
response to simulated warming and eutrophication. The results 
showed that greatest increase in cyanobacterial abundance was 
a result of  phosphorus addition and not, as anticipated, the 
combined effect of  increased temperature and phosphorus 
concentration. The phytoplankton in mesocosms exposed 
to both higher temperature and phosphorus was rapidly 
dominated by mixotrophic chrysophytes, which may have been 
more heterotrophic on the faster growing bacteria at elevated 
temperatures. Despite possible competition and grazing of  
single celled cyanobacteria by mixotrophs, longer exposure to 
higher temperature and phosphorus concentrations led to an 
increase in the relative abundance of  pico- and filamentous 
cyanobacteria, implying that prolonged warming combined with 
increased phosphorus may promote cyanobacterial dominance.

RELATIONSHIP BETWEEN CARBON 
RESOURCES AND BACTERIOPLANKTON 
METABOLISM ACROSS A CHANGING 
SUBARCTIC LANDSCAPE (# 54)

Roiha, T.(1), S. Peura(1) and M. Rautio(1,2)
(1)Department of  Biological and Environmental Science, 40014, 
University of  Jyväskylä, Finland, (2)Département des sciences 
fondamentales & Centre d’études nordiques (CEN), Université du 
Québec à Chicoutimi, Chicoutimi, Québec, Canada, G7H 2B1

Terrestrial organic carbon is exported to lakes where it is 
mixed with organic carbon from algal production. Both of  
them serve as substrate for bacterial growth. Here we show 
how spatial variability of  bacteria production, respiration, 
growth efficiency (BGR) and composition in subarctic 
freshwaters can be mediated by the changes in the relative 
contributions of  terrestrial and algal organic carbon sources. 
We measured bacteria metabolism and composition in 
water samples from six subarctic Finnish (69N, 22E) water 
bodies, collected from 1) lake inlets representing habitats 
that are influenced by allochthonous carbon arriving to 
lakes, 2) lake outlets i.e. habitats that integrate carbon from 
in-lake algal production and 3) from ponds that should 
contain carbon with a mixed signature of  terrestrial 
and algal compounds. Samples were taken five times 
between January and October. Terrestrial drainage and 
associated humic carbon compounds in ponds and lake 
inlets supported higher bacteria production than carbon 
from in-lake algal production. Ponds and inlets also had the 
highest BGE, i.e. bacterial production per unit assimilated 
carbon. Both variables peaked in the end of  summer. 
Bacteria community composition separated between habitats 
and correlated with the presence of  different carbon 
compounds. The data suggest that terrestrial organic carbon 
had the highest potential of  being incorporated into bacterial 
biomass with great efficiency. Its potential for supporting 
growth was probably nutrient regulated as indicated by high 
correlation between nitrogen and phosphorus and humic 
compounds.
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NEAR-SHORE TALIK GEOMETRY BENEATH 
THERMOKARST LAKES IN THE OLD CROW 
FLATS, NORTHERN YUKON (# 13)

Roy-Léveillée, P.(1) and C. R. Burn(1)
(1)Department of  Geography and Environmental Studies, Carleton 
University, Ottawa, Ontario, Canada K1S 5B6

Arctic lakes are globally significant sources of  methane, 
resulting from anaerobic decomposition of  thawed organic 
matter in lake bottoms. Most methane emission from these 
lakes occurs near receding shorelines. Thermal conditions 
determine whether methane production is limited to an 
active layer in the lake bottom or occurs year-round in a 
talik.  We have examined patterns of  permafrost degradation 
near eroding shorelines in tundra lakes of  Old Crow Flats, 
northern Yukon. The Flats is a 5 600 km2 arctic peatland 
underlain by continuous permafrost that contains thousands 
of  lakes. Mean annual ground temperature in the tundra 
varies between about -6 and -3ºC. Measured mean annual 
lake-bottom temperatures near the shorelines where lakes 
freeze to the bottom vary between 1 and 3.3 ºC. Taliks, 
delineated by water-jet drilling, occur under water depths 
that are less than 20% of  the mean maximum lake-ice 
thickness. Numerical modeling using Temp/W indicates 
that on-ice snow conditions can determine talik initiation 
where the water column freezes through. Snow drifts can 
reduce the number of  freezing degree-days at the lake 
bottom sufficiently to prevent active layer freeze-back, even 
when no significant difference in mean annual lake bottom 
temperature is recorded. This indicates that a sub-annual 
time resolution of  lake-bottom temperature is required 
to represent talik initiation and development under shallow 
water.

A WHOLE-LAKE MIXING EXPERIMENT 
TO ASSESS THE EFFECTS OF CHANGING 
THERMAL STRUCTURE IN ARCTIC LAKES (# 38)

Saros, J. E.(1), R. Northington(1), C. E. Williamson(2) and 
N. J. Anderson(3)
(1)Climate Change Institute, University of  Maine, Orono, ME, 
USA, 04469; (2)Department of  Zoology, Miami University, Oxford, 
Ohio, USA; (3)Department of  Geography, Loughborough University, 
Leicestershire, LE11 3TU, UK

In Arctic landscapes, enhanced permafrost thawing is 
altering the delivery of  dissolved organic carbon and 
nutrients from terrestrial to aquatic systems. These rapid 
changes are expected to alter lake thermal structure, which is 
strongly controlled by light attenuation in these systems. The 
implications of  such changes for nutrient cycling, plankton 
diversity, and community structure remain unclear. To assess 
the effects of  changing thermal structure in small Arctic 
lakes, we are conducting a whole-lake mixing experiment in 
Lake SS16 (surface area = 0.03 km2, maximum depth = 12 
m) in southwest Greenland during the summers of  2013 
and 2014. A similar, adjacent lake will be monitored as 
well to employ a before-after-control- impact design. Using a 
SolarBee hydraulic lift system, the goal of  the manipulation 
is to deepen the mixed depth of  SS16 from 4 to 8 m. 
Changes in physical (light, temperature), chemical (nutrients, 
methane), and biological (plankton community structure, 
diversity) metrics will be assessed and compared across years 
and the two lakes.
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SIMULATING THERMOKARST DISTRIBUTION 
BASED ON CLIMATE AND SURFACE 
CHARACTERISTICS (# 14)

Schoengassner, T.(1) and S. Hagemann(1)
(1)Max Planck Institute for Meteorology, Hamburg, Germany

About one quarter of  the northern hemisphere is covered 
by permafrost. Permafrost areas inherit approximately 50% 
of  the estimated global below-ground organic carbon pool. 
A destabilization due to the expected amplitude of  future 
Arctic climate warming would lead to a global-scale feedback 
mechanism. This feedback comprises interactions between 
snow, permafrost, hydrology, and ecosystems, which include 
altered energy and water fluxes between atmosphere and land 
surface. The representation of  permafrost related processes in 
GCMs and ESMs is still rudimentary and needs to be extended 
to improve the climate model performance in high latitudes. 
In this sense thermokarst processes should be included into 
JSBACH, the land-surface component of  MPI-ESM, the Earth 
System Model of  the Max-Planck Institute for Meteorology. 
Structural improvements and new parameterizations of  the 
model are required with regard to heat and water flow (physical 
processes) and carbon and nitrogen dynamics (bio-geochemical 
processes). The implementation of  a thermokarst module is 
one task within the EU project PAGE21 and is a joint activity 
between MPI-M Hamburg and MPI-BGC Jena. Thermokarst 
changes are coupled thermal-hydrological processes, which lead 
to an enhanced thawing of  ice-rich permafrost and depletion 
of  soil organic carbon on local- to-regional scales, where the 
soil structure is characterized by high amount of  segregated ice 
and large ice-wedges. Thermokarst affected areas appear as a 
very uneven surface of  hummocks and marshy hollows. The 
initial heat balance of  the surface is disturbed by different trigger 
mechanisms, which cause the ground ice to melt and the soil 
to subside into depressions due to developing cavities in the 
interior. The depressions fill up with melting and precipitating 
water. Permafrost thawing is continued and depressions grow 
further due to soil subsidence and slope wash at the margins 
until a new soil surface heat balance is reached.  Here  I’d  
like  to  show  results  of   the  first simulation runs of  the 
thermokarst process in the Arctic tundra. The main focus will 
be on investigating the distribution of  thermokarst lakes within 
JSBACH, which has a resolution of  about 1.875°. The grid cells 
are tessellated in Poisson-Voronoi Polygons. Depending on 
disturbed area fraction a part of  them is affected by thermokarst. 
Depending on ice-content and slope, lakes of  different size 
and depth are developed. From the variety in lake parameters a 
distribution function of  thermokarst lakes is derived. The change 
of  the distribution is modelled regarding to water and heat 
balance throughout several years. For each year, the disturbed 

area fraction is derived from several climate parameters like 
temperature, precipitation and snow depth. Since thermokarst 
mechanism is a small-scale process of  10-1000m in spatial extent, 
it needs to be parameterized on large ESM grid scale. In this 
sense the model implies a first approach to include thermokarst 
in ESM.

DECADAL-SCALE TRENDS IN DISSOLVED 
CARBON FLUX AT THE MOUTH OF THE 
MACKENZIE RIVER, NWT (# 39)

Tank, S. E.(1), S. V. Kokelj(2), J. W. McClelland(3) and R. M. 
Holmes(4)
(1)Department of  Geography, York University, Toronto, Ontario, Canada, 
M3J 1P3; (2)Northwest Territories Geosciences Office, 4601-B 52nd Ave, 
Yellowknife, NT, X1A 2R3; (3)University of  Texas Marine Science Institute, 
Port Aransas, Texas, USA 78373; (4)Woods Hole Research Center, Falmouth, 
Massachusetts, USA 02540

Changes on land are inevitably captured by water flowing across 
landscapes, which is delivered to aquatic environments. Thus, large 
river systems can be used to understand change occurring across 
broad spatial scales. This may be particularly useful in northern 
regions, where permafrost thaw is exposing the constituents of  
frozen soils to breakdown by biological and chemical processes, 
many of  which are facilitated by land-water linkages. Dissolved 
organic and dissolved inorganic C (DOC, DIC) are both key 
components of  the overall C cycle whose dynamics are driven by 
connections across the land-water continuum. On one hand, a 
large fraction of  aquatic DIC represents a CO2 sink. Bicarbonate, 
typically the primary constituent of  DIC, is produced mainly by 
chemical weathering whereby CO2 (as carbonic acid) reacts with 
the mineral component of  soils and causes the original CO2 to 
become ‘fixed’ as bicarbonate. This process is globally significant: 
chemical weathering is one of  the two primary mechanisms for 
the sequestration of  CO2 on land. In contrast to DIC, DOC in 
freshwater environments largely represents a source of  CO2 to 
the atmosphere, following its eventual mineralization as a result 
of  solar or bacterial degradation.  Here,  we  examine  a  40-year  
dataset  of  alkalinity (largely DIC) and DOC concentrations 
near the mouth of  the Mackenzie River, the catchment of  
which covers 20 percent of  the Canadian landmass and is 75 
percent underlain by continuous or discontinuous permafrost. 
Summertime concentrations of  both alkalinity and DOC increase 
throughout the length of  the dataset. In contrast, concentrations 
during the winter and the spring high flow period remain constant 
for both constituents. Taken together, this suggests that changes 
occurring during the summer melt period may be affecting the 
land- to-water flux of  both inorganic and organic carbon. Further 
research will help to elucidate the mechanisms that underlie this 
trend.
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USING SEDIMENTARY DIATOMS TO INFER 
AQUATIC HABITAT CHANGES FOLLOWING 
PERMAFROST THAW IN THE GREAT SLAVE 
AND MACKENZIE DELTA REGIONS OF 
WESTERN CANADA (# 15)

Thienpont, J.(1), K. Ruhland(2), S. Kokelj(3), J. Blais(4), M. 
Pisaric(1) and J. Smol(2)
(1)Department of  Geography, Brock University, St. Catharines, Ontario, 
Canada L2S 3A1; (2)Department of  Biology, Queen’s University, 
Kingston, Ontario, Canada K7L 3N6; (3)NWT Geoscience Office, 
Government of  the Northwest Territories, Yellowknife, Northwest 
Territories, Canada X1A 2R3; (4)Department of  Biology, University of  
Ottawa, Ottawa, Ontario, Canada K1N 6N5

The thawing of  permafrost has important implications 
for limnological conditions and processes in high-latitude 
regions. Our research has focused on understanding the 
impact of  permafrost thaw on aquatic ecosystems in 
western Canada, including the Mackenzie Delta and the 
Great Slave Plains and Lowlands regions. In the Mackenzie 
Delta, the most obvious and spectacular forms of  
thermokarst are retrogressive thaw slumps, known to be 
increasing in size and number related to recent warming. 
Using diatom records preserved in dated lake sediment 
cores we have shown that one of  the main limnological 
impacts associated with thaw slump initiation is a rapid 
increase in water clarity and subsequent littoral macrophyte 
community development, which results in an increase 
in the abundance and diversity of  benthic diatom taxa. In 
contrast to the Mackenzie Delta uplands region, which is 
characterized by relatively thick continuous permafrost 
deposits with significant excess ice content, the Great 
Slave Plains and Lowlands ecoregions is situated in the 
discontinuous permafrost zone. In this region, rapid and 
significant lake expansion has been documented over 
the last 1-2 decades, with some lakes expanding in surface 
area by as much as 60% in a single year. One of  the 
leading hypotheses as to the cause of  this hydrological 
change is the thawing of  permafrost. We have applied the 
same techniques utilized in the western Arctic to assess 
limnological changes following rapid lake expansion in 
the Great Slave region, and will show that diatom-based 
paleolimnological techniques represent a successful tool for 
tracking the aquatic habitat changes following disturbance by 
permafrost thaw.

ADAPTING TO PERMAFROST CHANGE: A 
SCIENCE FRAMEWORK (# 16)

Vincent, W. F.(1,2), M. Lemay(1), M. Allard(1,3), B. B. 
Wolfe(4), and the ADAPT team
(1)Centre d’études nordiques, Université Laval (CEN), Québec QC 
G1V 0A6, Canada; (2)Département de biologie, Université Laval; (3)
Département de géographie, Université Laval; (4)Department   of    
Geography   and   Environmental   Studies, Wilfrid Laurier University, 
Waterloo, ON, Canada

Permafrost is a defining feature of  the circumpolar north, 
and with climate change already affecting its range and 
behavior, understanding the fate of  northern environments 
is a pressing concern. The Canadian Arctic Development 
and Adaptation to Permafrost in Transition (ADAPT) 
project is bringing together researchers from within and 
outside Canada to study the mechanisms and consequences 
of  permafrost degradation and to incorporate this 
information within an interdisciplinary systems framework. 
ADAPT places emphasis on identifying the critical places 
and periods of  rapid change in permafrost and snow 
characteristics that have amplified effects on the Arctic’s 
natural infrastructure and on its ability to provide geosystem 
and ecosystem services. Aspects of  this research are in 
collaboration with the European Seventh Framework 
project Changing Permafrost in the Arctic and its Global 
Effects in the 21st Century (PAGE21; www.page21.org). 
The individual studies are all linked to an overarching 
hypothesis that liquid water and snow cover control heat, 
sediment, carbon, and microbial transport and thereby affect 
thermodynamic stability; geomorphological processes; and 
the ecology, biogeochemistry, and human use of  permafrost 
landscapes. The ADAPT approach is based on a conceptual 
model of  the permafrost system as three layers and two 
interfaces. This conceptual model is being applied across 
northern Canada, to develop statistical and numerical 
models that represent permafrost behavior at multiple 
space and time scales, including downstream effects on 
connected environments. A set of  standardized methods for 
permafrost characterization and data compilation has been 
developed to provide inputs to these regional models and 
to help integrate across sites. The regional data sets, along 
with continuous air and borehole temperature records, are 
being made available via the digital object identifier (DOI)-
referenced, open access data publication series Nordicana D 
(www.cen.ulaval.ca/nordicanad). ADAPT runs from 2011 to 
2016, and new collaborations are welcome. Further details 
can be found at www.cen.ulaval.ca/adapt/.
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EFFECTS OF WARMING ON CO2, N2O AND CH4 
FLUXES AND UNDERLYING PROCESSES FROM 
SUBARCTIC TUNDRA, NORTHWEST RUSSIA (# 40)

Voigt, C., R. Lamprecht, M. Marushchak, C. Biasi and P. 
Martikainen(1)
(1)Department of  Environmental Science, University of  Eastern Finland, 
Kuopio, Finland FI-70211

Peatlands, especially those located in the highly sensitive 
arctic and subarctic latitudes, are known to play a 
major role in the global carbon cycle. Predicted climatic 
changes – entailing an increase in near-surface temperature 
and a change in precipitation patterns – will most likely 
have a serious yet uncertain impact on the greenhouse gas 
(GHG) balance of  these ecosystems. Microbial processes 
are enhanced by warmer temperatures which may lead to 
increased trace gas fluxes to the atmosphere. However, the 
response of  ecosystem processes and related GHG fluxes 
may differ largely across the landscape depending on soil 
type, vegetation cover, and moisture conditions. In this 
study we investigate how temperature increase potentially 
reflects on GHG fluxes (CO2, CH4 and N2O) from various 
tundra surfaces in the Russian Arctic. These surfaces 
include raised peat plateau complexes, mineral tundra soils, 
bare surfaces affected by frost action such as peat circles 
and thermokarst lake walls, as well as wetlands. Predicted 
temperature increase and climate change effects are 
simulated by means of  open top chambers (OTCs), which 
are placed on different soil types for the whole snow-free 
period. GHG fluxes, gas and nutrient concentrations in the 
soil profile, as well as supporting environmental parameters 
are monitored for the full growing season. Aim of  the study 
is not only the quantification of  aboveground GHG fluxes 
from the study area, but the linking of  those to underlying 
biogeochemical processes in permafrost soils. Special 
emphasis is placed on the interface between active layer 
and old permafrost and its response to warming, since 
little is known about the lability of  old carbon stocks made 
available through an increase in active layer depth. Overall 
goal of  the study is to gain a better understanding of  
C and N cycling in subarctic tundra soils and to deepen 
knowledge in respect to carbon-permafrost feedbacks in 
respect to climate.

CIRCUM-ARCTIC BIODEGRADABILITY OF 
FLUVIAL DISSOLVED ORGANIC CARBON:  A 
META-ANALYSIS (# 41)

Vonk, J.(1), S. Tank(2), R. Spencer(3), P. Mann(4), R. 
Striegl(5), C. Treat(6), D. Olefeldt(7), K. Wickland(5)
(1)Department of  Earth Sciences, Utrecht University, The Netherlands; 
(2)Department of  Geography, York University, Toronto, Canada; (3)
Woods Hole Research Center, Falmouth, USA; (4)Department of  
Geography, Engineering and Environment, Northumbria University, 
Newcastle upon Tyne, UK; (5)US Geological Survey, National Research 
Program, Boulder, USA; (6)Earth Systems Research Center, University 
of  New Hampshire, USA; (7)University of  Guelph, Department of  
Integrative Biology, Guelph, Canada

Circum-arctic frozen soils contain twice as much carbon as 
is currently present as greenhouse gases in the atmosphere. 
When frozen soils thaw, the carbon becomes available for 
microbial processing. This can generate greenhouse gases 
both at the thaw site, but also during lateral transport in 
inland and coastal waters. Aquatic systems are increasingly 
recognized as reactive transport systems, but are generally 
not included in quantitative assessments of  the magnitude 
of  the permafrost carbon feedback. Combined carbon 
fluxes from lateral transport and aquatic gas emission can 
however be an important component of  the total ecosystem 
carbon budget. In this meta-analysis, part of  the Research 
Coordination Network on Vulnerability of  Permafrost 
Carbon, we aim to assess the biolability of  dissolved 
organic carbon (DOC) in aquatic systems (soil leachates, 
streams, lakes, rivers) of  the Arctic Ocean watershed, a 
region that is for about 75% underlain by permafrost. 
We target DOC as this is, in contrast to particulate OC, 
a quantitatively larger flux and also more readily available 
for microbial   processing. We have extracted data from 16 
existing literature studies. Additionally, we have performed 
a standardized biodegradability experiment in three major 
Arctic watersheds (Yukon, Kolyma and Mackenzie River) 
and two small streams (Richardson Creek in Alaska, Y3 
in NE- Siberia). In each stream and river we assessed the 
biodegradable fraction of  the DOC during the freshet, the 
summer and the fall period.  Based on the combined (spatial) 
analyses of  both the literature synthesis and the circum-
arctic biodegradability experiment, we will present (i) a 
spatially-weighed estimate of  DOC processing in the Arctic 
Ocean watershed, (ii) spatial and temporal trends, and (iii) a 
standardized incubation method for assessing DOC lability. 
Furthermore, we will discuss the various factors that seem 
to control DOC lability and explore the potential value of  
different DOC lability proxies.
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INFLUENCE OF THAWING PERMAFROST ON 
ZOOPLANKTON METABOLISM (# 55)

Wauthy, M.C. and M. Rautio(1)
(1)Département des sciences fondamentales & Centre d’études 
nordiques (CEN), Université du Québec à Chicoutimi, Chicoutimi, 
Québec, Canada G7H 2B1

Frozen subarctic tundra soils hold one of  the Earth’s 
largest pools of  organic carbon. Climate warming and 
associated changes in permafrost thawing have increased 
the risk that this carbon becomes a source of  greenhouse 
gasses. This scenario has drawn attention to carbon cycling 
in tundra ecosystems, including higher organisms like 
zooplankton that may be able to play a significant role in 
carbon emission to atmosphere. Indeed, due to the fish 
absence, zooplankton populations are extremely abundant 
in subarctic water plans. They can therefore strongly affect 
the overall rate of  ecosystem respiration. This project will 
specifically have the following objectives: (1) determine 
the influence of  landscape on zooplankton assimilation 
and respiration, via differences in allochthonous carbon 
inputs; (2) measure experimentally how the zooplankton 
metabolism responds to temperature changes; (3) study the 
vertical distribution of  zooplankton in thermokarst ponds. 
The research will be conducted in northern Quebec, close 
to the village of  Whapmagoostui-Kuujjuarapik (55ºN, 
77ºW). This area is rich in small lakes and ponds and is 
located in a discontinuous permafrost region that is thawing 
at an accelerated rate. The methodology consist to sample 
a range of  ponds undergoing different levels of  thawing 
permafrost, and to study zooplankton populations diversity,  
vertical  distribution,  growth  rates,  and metabolism of  
different carbon sources. Experiments in microcosm will 
also be conducted in order to study directly the effects of  
temperature, and therefore the influence of  global warming, 
on zooplankton respiration and carbon assimilation. These 
researches will contribute to a better understanding of  
arctic freshwater ecosystems, and allow us to assess the 
importance of  zooplankton in the carbon cycle. This 
study will also help us to better predict the zooplankton 
community responses to climate change and their potential 
impact on the food chain.

CLIMATIC IMPACTS ON THAWING DYNAMICS 
OF A RETROGRESSIVE THAW SLUMP AND 
SUBSEQUENT CONTRIBUTION OF SEDIMENT 
AND ORGANIC CARBON ALONG THE YUKON 
COAST (# 17)

Weege, S.(1) and H. Lantuit(1)
(1)Department of  Periglacial Research, Alfred Wegener Institute 
Helmholtz Centre for Polar and Marine Research, Potsdam, Germany

The Yukon Coast is an ice-rich permafrost coast and is 
highly vulnerable to changing environmental conditions. 
Retrogressive thaw slumps are common thermal erosion 
features along this coast and are believed to contribute 
large quantities of  sediment and organic material to 
the near shore zone. Arctic temperatures are projected to 
increase over the next 100 years. Therefore these slumps 
might release greater quantities of  sediment, organic carbon 
and nutrients. However, a thorough understanding is still 
lacking of  the triggering forces and the evolution of  these 
features, which lead to the subsequent output of  material. 
In summer 2012 and 2013, we set up two weather stations 
and a cut throat flume in a retrogressive thaw slump on 
Herschel Island to address this issue. With a thawing ice-rich 
headwall of  over 30 m in height and 440 m in width, the 
instrumented slump is one of  the largest along the Yukon 
Coast. We analyzed the relationship between microclimatic 
parameters along the thawing headwall and the discharge 
through the outflow channel into   the   near   shore   zone.   
We   compared   our   high resolution data with local and 
regional weather data. Additionally, we collected meltwater-
sediment samples in the outflow on an hourly basis and 
analyzed the sediment- ice content, pH, conductivity, 
dissolved and total organic carbon contents. Our results 
show that thawing of  the ice- rich permafrost headwall is 
strongly controlled by temperature and rainfall.  We discuss 
the future development of  retrogressive thaw slumps in 
the light of  rising summer temperatures and decreased 
sea-ice cover. In conclusion, we assume that with increasing 
summer temperatures and extended summer periods, 
retrogressive thaw slumps will experience increased thawing 
and retreat. This would contribute a greater amount of  
sediment, organic carbon and nutrients to the Arctic coastal 
zone.
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CHARACTERIZING THE INFLUENCE OF 
HYDROLOGICAL PROCESSES AND CLIMATE 
CHANGE ON SHALLOW LAKES IN WAPUSK 
NATIONAL PARK, WESTERN HUDSON BAY 
LOWLANDS, MB (# 18)

White, H.(1), N. Farquharson(1), L. MacDonald(2), B. B. 
Wolfe(1), T. W. D. Edwards(3), and R. I. Hall(2)
(1)Department of  Geography and Environmental Studies, Wilfrid Laurier 
University, Waterloo, ON, N2L 3C5; (2)Department of  Biology, University 
of   Waterloo, Waterloo, ON  N2L  3G1;  (3)Department  of   Earth  and  
Environmental Sciences, University of  Waterloo, Waterloo, ON N2L 3G1

Wapusk National Park (WNP), located within the Hudson Bay 
Lowlands, contains over 10,000 shallow, mainly thermokarst 
lakes and ponds that provide important wildlife habitat. Over the 
past ~50 years, this area has experienced some of  the greatest 
warming in the circumpolar North and is considered one of  the 
most sensitive regions in northern Canada to permafrost thaw. 
Potential hydrological changes include increased evaporation due 
to longer ice-free seasons, alteration in seasonal precipitation, 
accelerated permafrost thaw, and more frequent lake drainage 
events. We are examining present and past hydrological 
conditions of  ponds in WNP using water isotope tracers to 
determine how they are responding to climate warming.  Surface  
water  samples from ~40 ponds spanning three unique ecotypes 
(coastal tundra, peatland, boreal forest) within WNP were 
collected three times a year (June, July, September) over a three-
year period (2010-2012). These samples were analyzed for water 
isotope composition (18O, 2H) to assess seasonal and inter-annual 
hydrological variability. Isotope-mass balance models have 
been utilized to quantify the relative influence of  hydrological 
processes (snowmelt, rainfall, evaporation) on pond-water 
balances. We identified strong seasonal and spatial variability in 
pond hydrology related to variable meteorological conditions 
and ecosystem characteristics. Notably, several ponds underwent 
complete desiccation during summers of  2010, 2012, and 2013. 
Sediment cores were obtained in summer 2013 from several 
of  these ponds to determine if  this is a recent phenomenon or 
if  desiccation has occurred in the past. Sediment chronologies 
will be determined from radiometric techniques (137Cs, 210Pb). 
Physical (loss-on-ignition, magnetic susceptibility), geochemical 
(organic carbon and nitrogen elemental and stable isotope 
composition, aquatic cellulose oxygen isotope composition), 
and biological (diatoms, pigments) techniques will be used to 
reconstruct past hydrological and limnological changes. Overall, 
the results will identify the consequences of  rapid environmental 
change on the hydrological functioning of  aquatic ecosystems of  
the HBL and improve predictions of  hydrological consequences 
of  future climate change on thermokarst lakes.

SIMPLE GEOCHEMICAL INDICATORS 
FOR POTENTIAL DECOMPOSABILITY OF 
SOIL ORGANIC CARBON IN RELATION TO 
THERMOKARST DYNAMICS IN SIBERIA, 
RUSSIA (# 42)

Weiss, N.(1), D. Blok(2) and P. Kuhry(1)
(1)Department of  Physical Geography and Quaternary Geology, 
Stockholm University, Stockholm 106 91, Sweden; (2)Center for 
Permafrost (CENPERM), University of  Copenhagen, Copenhagen DK-
1350, Denmark

High latitude permafrost soils in Siberia contain large 
amounts of  old, frozen soil organic carbon (SOC). Climate 
change could cause frozen SOC to thaw out and be emitted 
into the atmosphere as greenhouse gases. Contemporary 
and historical thermokarst events play an important role 
in the landscape dynamics of  these regions, influencing 
soil conditions and availability of  soil organic matter for 
decomposition. In order to shed light on the potential 
decomposability (quality) of  SOC in thermokarst affected 
areas, geochemical techniques have been performed 
on samples obtained in summer 2012. The samples 
were acquired at two field sites in Siberia, Russia. Both 
Spasskaya Pad (62°N, continuous permafrost under Taiga 
vegetation) and Kytalyk (70°N, continuous permafrost 
in Yedoma deposits under tundra vegetation) have a 
history of  complex thermokarst dynamics that is expected 
to be reflected in the quality of  the stored SOC. A 
characterization of  SOC properties has been compared to 
radiocarbon dates as well as results from in situ respiration 
experiments performed during the field campaign. The 
aim of  this study is to provide results that will contribute 
to develop a (set of) simple geochemical indicator(s) as a 
signature for the potential for mineralization of  SOC as 
carbon dioxide and methane.
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DISSOLVED ORGANIC CARBON RELEASE FROM 
PERMAFROST SOILS, AND IMPLICATIONS FOR 
EXPORT TO AQUATIC ECOSYSTEMS (# 43)

Wickland, K. P.(1)
(1)U.S. Geological Survey, National Research Program, Boulder, CO USA

Rivers and streams are integrators of  watershed processes 
that may be useful indicators of  permafrost degradation. 
Upon thaw, a substantial fraction of  aged organic carbon 
stored in permafrost soils will likely be released as dissolved 
organic carbon (DOC) and possibly be exported to surface 
waters. Rivers draining permafrost dominated watersheds 
currently export mostly modern DOC, although DOC age 
commonly increases as summer proceeds and the active 
layer thaws. However, even though several studies have 
documented increased permafrost degradation across 
northern latitudes, there is little evidence that DOC age 
has increased in arctic and boreal rivers.  Logical questions 
therefore, are why haven’t we detected an increase in aged 
DOC in surface waters, and should we be expecting to 
detect one? To answer these questions, we need to examine 
properties of  seasonally thawed and permafrost soils and 
the hydrologic delivery of  terrestrially-derived DOC to 
surface waters. In particular, understanding of  the relative 
potential for soils to release DOC, the age of  that DOC, 
and how those properties may vary with depth and across 
landscape types is essential. Additionally, the potential for 
delivery of  that DOC to surface waters is influenced by its 
biodegradability, susceptibility to sorption, and by hydrologic 
flowpaths. We collected a wide range of  soils varying in 
soil carbon content and age across interior Alaska, and 
characterized the potential for DOC release from permafrost 
and overlying active layer soils; the chemical nature and age 
of  the DOC; and the biodegradability of  the DOC. In 
addition, we conducted soil incubations to assess the age of  
mineralized OC. Our results suggest that upon thaw, highly 
organic permafrost soils release concentrated amounts of  
relatively young, moderately recalcitrant DOC; shallow 
mineral permafrost soils release small amounts of  older, 
labile DOC; and deep loess permafrost soils release very 
concentrated amounts of  older, moderately labile DOC. 
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