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Thermokarst is a commonly observed process in the Arctic . STUDIES = S =—— The study region of the Northern Seward Peninsula is part of

and an indicator of permafrost degradation. The formation
of thermokarst landforms may indicate a localized
disturbance to the ground thermal regime or be indicative of
widespread permafrost degradation driven by climate-
induced top-down permafrost thaw. In our study, we
investigate two drained thermokarst lake basins on the

the Bering Land Bridge National Preserve and remained
unglaciated during the Last Glacial Maximum. It represents
one of Alaska's major lake districts and is underlain by ~100 m
of continuous, ice-rich permafrost called yedoma.

A 350 cm permafrost core (ID: Kit-43) and a 400 cm permafrost
core (ID: Kit-64) were acquired from two drained lake basins
northern Seward Peninsula in Central Beringia to gain that represent contrasting geological settings and cover a
iInsights into site-specific landscape development and past | range of time periods (Mid-Wisconsin to Holocene). Kit-64 was
permafrost dynamics during glacial and interglacial periods. modern permafrost exten a first generation lake in yedoma upland; Kit-43 was a later
e osed o Lo W conoes [ dconnvons, E sperede generation lake in a thermokarst-shaped lowland.
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Modern lake grainglg;o?3
The Kit-64 core was acquired from a first generation The Kit-43 core archived 11,800 cal yrs BP of
= lake basin on a yedoma upland that preserved a predominately lacustrine deposition
Vt depositional environment of more than 45,000 including:
Unit E Late Holocene thermokgg_sot:alég years InCIUdIng (A/B) Late GIaCiaI thermOkaI’St initiation
i (A) Mid-Wisconsin yedoma accumulation, and development of a deep thermokarst lake,
(B) intermediate wetland development between (C) Early Holocene transition to a second,
41,500 and 44,500 yr BP, large and more dynamic lake generation by
e SR e © H°'°%‘ZS§2'EJE§ interrupted the wetland development, intermediate wetland phases and tephra
Y vy — ~ v [ = (D) continued terrestrial yedoma accumulation redeposition from the catchment and
L o gap in the sedimentary record indicates formation 1,060 cal yr BP with subsequent peatland
TR -~ of thermokarst lakes in the surroundings of this development. Interestingly, the isotopic | .
unit D: iviid 10 Late-vVisconsin yedoma accumulation . . . . . . Vedoma
_________________ _»==  site that prevented further accumulation, and composition of the intrasedimentary ice does = R ——
:::: ..... (E) fln a”y a 300 c al yr BP th erm ok arSt Iak e no t Only Ca p ture the f|”|ng O f the mo dern aCt|Ve i % zl::;z ::;i;d:;j:::j:ments
T — — o |n|t|ated and rap|d|y greW at the Site Wh|Ch then |ayer by summer preCipitatiOn bUt aISO CT,‘,;ZO‘ e TR . ] Tephra layers
. - drained in AD 2005. Modern permafrost preserve similar patterns for the paleo-active :* o
T uiesamkaeskiaarenpion - @ggradation is indicated in core Kit-64 however, layer 42-82 cm below modern surface, as well & o i,
(f\ o~V o unfrozen talik sediments were still present below a as permafrost aggradation in the -
—_— depth of 266 cm four years aiter drainage. refreezing paleo-lake talik fromthe surface -+ oo onns
down to 154 cm. The presence of multiple lake Distance (m)
T cycles in the Kit-43 core, emphasizes the
unit b: vViid-vvisconsin wetlana 1o early thermokars - - - -
o S wsaswes complexity of organic carbon trajectories
B 8 O Velaelrdee g™ [ | lake sediments [/ ] syngenetic ice-wedges ] )
Bl ot e e = yedoma 4, direction of permarost INn thermokarst lake environments.
B tcphra deposits gﬁg;c(i;tlgfnpermafrost
GRERRT R R e B pont socomion 44 drectonot
Unit A: Early to Mid-Wisconsin yedoma accumﬂiggg
( - ngr;i-g:st;t;ztriivei ::alyses ) - -
We applied a multi-proxy e . These two case studies reveal the complex nature of Arctic landscapes that are
| psedinentcoe S affected by permafrost degradation and aggradation during a time when first humans
approach on two 4 m and 3.5 m 5%t e . . . Y . :
long sediment cores covering e St analyses migrated from Eurasia through North-America. They also highlight the interaction of
the following methods: ( o | ToerorEwAER | global climate c_:hange, regional environmental dy_namics, and local disturbance
("sedimentology ) [ geachemistry ) ("bioindicators ) (_dating ] [rychochemistry)(water sotopes) processes on differenttemporal scales. The maturation of landscapes by thermokarst
|:_gra/vimetric - TN, TC, TOC, 8"C iiostracods Lradiocez:?o)n electrical |:6180 dynamiCS On Iocal Ievel Can have a Significant influence On regional to gIObaI
ice/water content dating ("C conductivity - -
grain size C/N,+CaC.03 testaceans pH aD blogeOChemlcaI CyCIQS.
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