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Field site: Zackenberg Ecological Research Operation (ZERO)

Transect: Permafrost disturbances » streams draining permafrost soils
> glacial-fed river » marine environment

@ZERO74N


https://twitter.com/ZERO74N

Field site: Zackenberg Ecological Research Operation (ZERO)

P & e Study area
\. High Arctic tundra
e "‘-\_}\ " Mean Annual Temperature: -9.2°C
Y & Precipitation: 261 mm (10 % falls as rain)

Deep continuous permafrost
Active layer thickness: 30-100 cm
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Fluvial transport: glacial river and permafrost streams

Zackenberg River — draining glacial lake
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Graenselv — draining permafrost soils




Fluvial transport: glacial river and permafrost streams
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Sampling
period

Graenselv

Zackenberg River
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Early September

Mid August
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Greenland Ecosystem Monitoring

Hydrologic conditions during the sampling period

Zackenberg River
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Contrasting hydrologic conditions: Graenselv upstream

EeD

August 23 o> L LG | August 31+



Results — Water isotopes indicate water sources
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Results — Electric conductivity downstream

Zackenberg River A A v B

Electric Conductivity (uS/cm)
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Permafrost disturbance:
Thermo-erosion gully




Permafrost disturbance: Retrogressive thaw slump




Density fractionation

(SPT 1.6 g/ml)

Low Density fraction
(organic debris)

High Density fraction

Sieving (63 um)

Low Density fraction
(organic debris)

High Density
Coarse fraction
(Sand)

High Density
Fine fraction
(Silt and clay)

High Density
Coarse fraction
(Sand)

High Density
Fine fraction
(Silt and clay)

Image courtesy Dirk Jong



Fe) g @ﬁ __3, @O (O
e MEeicCfe
T 7] e FO [[e e
O i Fe O @ IO

3@ O Ie [e
{51 O Ko [[@ A0 e
o e ke fO e
SF oL L) ol O

-_——T

©] ©l:ed ¥ oL@




Plant wax lipids: tracers for organic
matter derived from vascular plants

brGDGTs: tracers for soil-derived
organic matter (microbial?)

Additional information:
Degradation indices



Summary and Outlook

. Orgamc matter moblllzatlon
permafrost disturbances constitute a source of old carbon from deeper soils
* Transport: Contrasting ages of dissolved and particulate organic matter pools
e Zackenberg tributaries deliver permafrost soil and petrogenic organic matter
*__Rapid downstream changes for Granselv (as showcase for non-glacial stream)
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Questions? lisa.broeder@erdw.ethz.ch



