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What is heat flow?What is heat flow?

6000 °C

0 °C Because of the temperature difference, a flow 
of heat from the Earth’s center to the surface:
1) by convection
2) by advection
3) by conduction

http://laplanetebleue.centerblog.net/5-qu-y-a-t-il-a-l-int-rieur-de-la-terre
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What is heat flow?What is heat flow?

Geothermal gradient Thermal conductivity

Heat flow (conductive) constant under stationary conditions 
 comparable for different areas and depth intervals

z
TQs 

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How is heat flow measured?How is heat flow measured?

sediments

Heat flow probe 
- 2-7m active length
- gradient & conductivity in situ 
- direct data transfer  pogo 
method possible

Corer equipped with loggers 
- 2-15 m active length
- only conductivity in situ 

 
conductivity on cores 
- autonomous THP loggers

Increase of only
0.05-0.06 °C/m

High precision
temperature
sensor needed!
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Why is heat flow measured?Why is heat flow measured?

1) Sedimentary basin and lithospere scale

Models of basin and lithosphere evolution  hydrocarbon maturity

Regional circulation of fluids
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Why is heat flow measured?Why is heat flow measured?

2) Scale of fluid escape structure (seeps, mud volcanoes, etc.)

Activity and source of fluid system

Hydrate stability and dynamics
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Thermal advective model 
- seepage rate: 8-1000 cm/yr
- source depth: 300-600 m

Poort et al., 2007

Hydrate formation

Kutas & Poort, 2007

Dvurechenski
Mud volcanoes

Depth of BSR
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Hydrate lower boundaryHydrate lower boundary

At 350 m

At 1642 m

Methane gas in fresh water!
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Study areasStudy areas

Caribean Sea

Mid-Atlantic 
Ridge

Gulf of 
Cadiz

Western
Mediterranean 

Sea

Black Sea

Gulf of Aden

Mozambique 
Margin

Lake Baikal

Sea of 
OKhotsk

Hikurangi Margin
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Heat flow in BaikalHeat flow in Baikal
Regional heat flow contouring

Golubev et al., 1983

Poort & Klerkx, 2004

+ rift formation modeling (Poort et al., 1998)
 absence of a regional scale anomaly

Golubev & Poort, 1995
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Heat flow in BaikalHeat flow in Baikal
Regional scale fluid circulaton

BSR-derived Heat Flow (sub-basin scale)

Topography driven water circulation (basin-scale) 

Poort & Polyanski, 2002

Vanneste & Poort,  2003
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Heat flow in BaikalHeat flow in Baikal
Seeps and mud volcanoes

1) Warm upflowing fluids

De Batist et al., 2003

Granin et al., 2009

2) Gas hydrates

Klerkx et al., 2003; Khlystov et 
al., 2013
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Class@BaikalClass@Baikal 20142014

Methane
seepage & 
hydrates

Dynamics of seep systems Link with deep the geosphere

Link with biosphere Link with geohazards & climate

Training-Through-Research
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MethodologyMethodology
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Novosibirsk Novosibirsk MudMud VolcanoVolcano
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1) Normal thermal gradient at reference site
2) Only slightly elevated near seep center
3) Reduced thermal gradient where gas hydrates  


 

fluid infiltration? (cf. fluid recharge model K-2 mud volcano)

Hydrates!

0.072 °/m

0.085 °/m

0.045 °/m
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Hypothesis for K-2 mud volcano:  Poort, Khlystov et al., 2012

Hydrate dynamics or water infiltrationHydrate dynamics or water infiltration
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