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INTRODUCTION STUDY SITE

ermafrost soils of high-latitude wetlands are a major source of he field Iinvestigations were carried out on the

atmospheric methane, which strongly contributes to the enhanced Kurungnakh Island (N 72°20, E 126°17), located In

greenhouse effect. Global climate changes are more pronounced Iin the Lena Delta, Siberia, Russia. A 25-meter long
the Arctic than in any other region of the world. More than 14 % of the permafrost core from Late Pleistocene (about 42500
world's soll carbon is preserved in the permafrost. Therefore, predictions years old) was taken during the joint Russian-German
of the methane emission rates from northern ecosystems are importantfor expedition in the summer 2002 and divided Iin 72 parts
global climate change forecasts. Methane emission rates are determined based onthe cryostructure and morphology of the core.
by balances of methane sources and sinks. The main source of methane is Years River L ena Daan
the bio|ogica| methane formation - called “methanogenesis” - which Is a oo g IR I SRS e, s 330 Kurungnakhisland .- s
results of the decomposition and reduction of organic material by b ey S — :
methanogenic Archaea. Methanogenesis IS h|gh|y influenced by e eV IR T T O USRI RO e
temperature and it can be expected that methane production increases = ¢ 7o § - - RS F ST, R o
with the rising of global temperatures at high latitudes. Microbial life In
these habitats, which are completely frozen most time of the year, Is
Influenced by the extreme environmental conditions.

RESEARCH GOAL

n order to improve our understanding of the function and diversity of N e o o 41320
microbes living in permafrost environments as well as the fundamental S i T ‘;iigo
process of methane production we studied permafrost core samples CH  [opmi et g
takenintheriver Lena Delta. 4 e e s
METHANE CONCENTRATION MEASURMENTS
CORE CHARACTERIZATION

Ly _ | _ nalysis of the methane concentration in a long permafrost core was performed for the first time.
haracterization of this core includes geochemical methods such Significant methane concentrations were observed in samples from the surface down to 3-5 m

as sedimentology, geochemistry, radiocarbon dating and gas and also in samples from deep parts of the core (around 22 m, 42500 years old). This indicates a

we? analyzing as well as microbiological methods such asisolation of 4, nsgiple activity of methanogenic Archaea under extreme sub-zero temperatures. Important questions
microorganisms, studies of their activity and molecular ecology work. are: (1) where does this methane come from and (2) why do some core layers have high concentration

MOLECULAR ANALYSIS - DGGE WITH TWO of methane while in others no methane was detected.
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_: E30-10, AJ244306, anoxic rice field soil, 711
1A, AF276441, St. Lawrence River sediment, 881
‘l__ Methanosarcina barkeri, M59144, 1439
S30-26, AJ236524, anoxic rice field soil, 715
RST-4, AY063599, rice field soil, 759
RS300-9, AY063634, rice field soil, 761 @
o . 1134_3ArJdn06, Kurungnakh permafrost, 103
TN (/ \) . < (/ E\\) Methanosarcina acetivorans, AE010299 AE010754, 1483
(B) N D/ > o = . . - - - Methanosarcina mazeii, AF028691, 1467
Y NG irk Wagner and Mikhail Grigoriev were the R Sy
— TN p— _ - < (D) < () PC6968a, AM259188, permafrost, polygon center, 210
( \\ — — ( A ) P — al—— yan Mmb @ > / (\C/) . . . - _|__LMA134, U87515, sediment freshwater lake, 824
\/A/‘ > NP g~ o= o e < A\‘ Mmb — b LMA126, U87516, sediment freshwater lake, 857
o A v - () e eaaders o0f1 Join usSSian-German expeaition iothanoiobus ayior, Up0154, 1411
Rice Il T N pa—y <(F) 4‘_{ Methanococcoides burtonii, X65537, 1472
(H) > D Mmb N . L Methanosaeta concilii, X16932, 1471
N Mmb
2002 and were responsible for the permafrost drilling.
P ] . Note: Sequences marked in bold font were recently retrived (using same
<(K Dirk Wagner performed the core preparation, methane and methanogenis primerset) from permafrost affected soils the closely situated
Msar . . . . . . . - -
i v i ] ] . ] . region of Siberian Arctic (see article in press: FEMS Microbiology Ecology,
DGGE with methanogenic Archaea primer set m|Crob|olog|Cal ana|y5|s_ German Jurgens and Uwe Minster 2006GanzertL. durgens,G.,Miinster,U., Wagner, D. Methanogenic
....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... ] communities in permafrost affected soils of the Laptev Sea coast,
h ave d one mo | ecu I al an aIyS IS. Siberian Arctic characterized by 16S rDNAfingerprints

CONCLUSION AND FUTURE PLANS
he results indicated the existence of a permafrost microbiota, which was well adapted to the extreme environmental Contacts:
conditions of the permafrost. The knowledge of the activity, physiology and ecology of the microbial community Is german.jurgens@helsinki.fi
fundamental for understanding trace gas fluxes in the Arctic. In perspective, these approaches provide the basis for dwagner@awi-potsdam.de
future environmental studies that deal with the fate of microorganisms and carbon stored in permafrost in the course of climate uwe.munster@tut.i
changes and the search of extraterrestrial life.




