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Fluid inclusions
Microcavities in minerals, trapping a �uid when forming

������

�uid density re�ects formation pressurepf and formation temperatureTf
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Liquid-vapour homogenisation
Measurement of the �uid density
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Th depends on the density,
which depends onTf and pf :

if one is known, the other one can be derived
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Fluid Inclusions in Stalagmites
Inclusions trapped at 1 bar

Stalagmites form by precipitation
of calcite from drip water

Inclusions are trapped at
pf = 1 atm and Tf

Tf equals the cave temperature,
that corresponds to the local,
mean annual surface temperature

The age of the inclusions can be dated
precisely (U-Th)

By measuring the density, the formation
temperatureTf can be determined
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pf = 1 atm and Tf

Tf equals the cave temperature,
that corresponds to the local,
mean annual surface temperature

The age of the inclusions can be dated
precisely (U-Th)

By measuring the density, the formation
temperatureTf can be determined

Fluid inclusions in stalagmites
keep a record of local temperature variations
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Tf determination in stalagmites
Di�culties with measurements

surface tension at liquid-vapour
interface

leads to bubble collapse and
results in lower measuredTh

leakage of �uid inclusions

results in lower density and
thus higher measuredTh

�uid inclusions with the same
formation temperature can yield

a wide range ofTh values
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Th measurements from a recent stalagmite
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Th values need to be corrected for the e�ect of surface tension
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Th (and Tf ) from all inclusion measurements
Surface tension correction
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E�ect of surface tension
is volume dependent

Marti et al., 2011
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only inclusions with lowTf have preserved their original density
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the lowestTf re�ect the stalagmite formation temperature
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Conclusion

Outlook
improve the calibration

use method to determine palaeotemperatures:
measure di�erent sections of stalagmites

Conclusion
with this method we expect to determine local mean annual surface
temperatures with a deviation of less than0:5� C
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