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Investigating the high latitudes to improve the
understanding of the Changing Environment
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Marine Geochemistry

In the department of Marine Geochemistry we are
investigating geochemical cycles in the water column and
sediments of the ocean and coastal environment.

Specific objectives are:

- the production and fate of methane

- in situ measurements by micro-profiler and chamber systems
to determine organic carbon fluxes to the seafloor

- microbial degradation process in surface sediments

- investigation of natural radio nuclides (?**Th, %??Rn, %?°Ra,
etc.) to trace transport pathways.

- studies of fluid flow at Mud Volcanoes, Pockmarks, or Seeps

- application of Geo-Information-Systems for spatial budgets

For these purpose we apply and develop analytical
techniques and in situ systems.




Fluid flow processes: transfer of CH4 into bottom water
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Fluid Flow at continental margins and coastal zones

Pockmarks & Gas Related Features
Mud Volcanoes (MV)

Sea surface subwmarine spring * Balatome ™

Submarine Groundwater Discharge Fluid Flow at Margins:
in Karst and Soft Sediment Environments Cold Seeps, Mud Volcanoes, ..



Example 1: Methane release and occurrence of gashydrates at Hakoon Mosby
Mud Volcanoes

From seafloor visual observations we
estimated a gas flux of 0.2 (0.08 - 0.36)
mol s?1 which translates to several
hundred tons per year.

Gas bubles were covered by gashydrates
and rise from the seafloor to water depth
of at least 400m.
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In situ analysis of methane and other gases: At present just two devices

Solid state
in situ methane analyser In situ Mass-Spectrometer

No calibrate-able, ,quantitative* Sensor



In situ Mass Spectrometer for analysis of trace gases as CH4
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Testing the “system behaviour”: Temporal response for N2, O2, Ar

- 2,00E-08

o ¢ Methan

5: m Stickstoff f

< 1,50E-08 | Argon _.'

g Sauerstoff g

é’ 1,00E-08 L e e e
[ ]

3 0

c [ |

S 5,00E-09 o

c .

2 L

U) O , O O E + OO 7{}‘0'0'0'0'0'0'0'0'0'0'0'?'0'0'0'0:0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0‘0}}‘\ W

0,0 50,0 100,0 150,0 200,0 250,0 300,0 350,0
Zeit [s]

Furthermore we looked for:
dependence of flow rate, time constant of increase/decrease of concentration etc.



First in situ field test in the Baltic Sea

S nspectr 200

Capsum CH4
AR CH4

Outcome for our field of application:
-Data -> Shown later

-Lower detection limit required

-Benefits by improved base line stability and reduce ion current
-“Back up”“ in case of membrane failure



“Prototype” of Cold-Trap System




Set up for the calibration of the In Spectr for CH,4, O» etc.
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Field Data
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Deployment of the In-Spectr 200 in the Baltic Sea
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Deployment of the In-Spectr 200 in the Baltic Sea

Methane and Oxygen concentration in coastal waters of the Baltic Sea
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Online Measurements of methane in Lake Constanz
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Online measurements of methane concentrations in surface waters

of Lake Constanz
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