The cutting edge
of
fluid inclusion re-equilibration research




Was this fluid inclusion modified by natural processes?




Main objective fluid inclusion research (in general) :

estimation of fluid properties (density and composition)
at trapping conditions in the geological past
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2. relative position
3. total volume

4. composition
5. density




Main objective fluid inclusion research (in general) :

estimation of fluid properties (density and composition)
at trapping conditions in the geological past

Requiered knowledge: post-entrapment modifications

1. internal recrystalhsation
(irregularities, ,implosion halo”)

2. relative position | | 2. migration (recrystall.)
3. total volume 3. (partly) decrepitation
4. composition 4. diffusion

5. density 5. diffusion, decrepitation




System definition
factors that may affect fluid inclusions:

1. fluid component fugacity gradients

2. hydrostatic pressure gradients




Fugacity Gradients : Diffusion




Synthetic Fluid Inclusions

Experiment 1




Experiment 1 pure H,O fluid inclusion pure D,O fluid inclusion
T,;=293.7°C T,;,=2924°C
T,,=0°C Ty =+37°C

Microthermometry




Experiment 1




Experiment 1




Experlment 2 Synthetic Fluid Inclusions

synthesis (19 days) re-equilibration

5 days




Experiment 2

Microthermometry




Experiment 2

Diffusion model




Experiment 2

Deformation (internal over-pressure): preferential H,O loss




Experiment 2




Experiment 3 Synthetic Fluid Inclusions

o—f quartz transition




Experiment 3 H,0 synthesis

a-f} quartz transition H,O re-equilibration




. Baumgartner, Bakker & Doppler (2014)
Experlment 4 natural fluid inclusions Contrib. Mineral. Petrol., vol. 167

Bulk composition and density




Experiment 4

40 days Experimental conditions: 600 °C, 308 MPa

Af(H,0) =-12 MPa
Af(CO,) = +59 MPa
AP = -2 MPa




Experiment 4

Experimental conditions: 600 °C, 396 MPa

Af(H,0) = -80 MPa
Af(CO,) = +62 MPa
AP = -100 MPa




Wrong Conclusion




Right Conclusions

use knowledge from experimental work and thermodynamic modelling
to interpret natural samples

re-equilibration processes at 300 - 675 °C, 300 - 400 MPa

1. bulk diffusion (short runs), all fluid components

2. preferential H,O-loss, local deformation (long runs)

3. phase transition of host mineral




Thank you for your attention!

http://fluids.unileoben.ac.at




