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Kerogen fraction - Kimmeridge shaleKerogen fraction - Kimmeridge shale

E = 27800 cal/mol
A=1014/m.y.
G=25 oC/km

S=0.04 mm/y
H=GS=1 oC/m.y.
Arrhenius 1st -order

Data: Pepper and 
Corvi (1995)

Carcione, J. M., Helle, H. B., and Avseth, P., 2011, Source-rock seismic-
velocity models: Gassmann versus Backus, Geophysics, 76, N37-N45. 

Pinna, G., Carcione, J. M., and Poletto, F., 2011 Kerogen to oil conversion in 
source rocks. Pore-pressure build-up and eects on seismic velocities, 
Journal of Applied Geophysics, 74, 229-235.



Kerogen/oil fraction Kerogen/oil fraction FF

S=0.08 km/yr
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Pressure versus depthPressure versus depth



         Seismic models



AnisotropyAnisotropy

Kerogen & Illite in sub-horizontal layering:Kerogen & Illite in sub-horizontal layering:
VV11 11 - along bedding      ( - along bedding      ( ccij ij = = d Vd Vijij

22))
VV3333 – normal to bedding – normal to bedding
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Petro-elastical model of a source rock



Petro-elastical model of a source rock



Dry-rock tensor

Generalized Gassmann equationGeneralized Gassmann equation
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solid material, Radim Ciz and Serge A. Shapiro, Geophysics, 72, no. 6, 2007, 
A75-A79.
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Backus (Kimmeridge shale)Backus (Kimmeridge shale)



Gassmann (Kimmeridge shale)Gassmann (Kimmeridge shale)



Calibration



Properties after calibration



Diagenesis. Smectite/illite conversion



Velocity versus depth (mineral)



Density versus depth (mineral)



TOC and kerogen content



Porosity versus depth 



Bulk density versus depth 



Gassmann P-wave velocities



Gassmann S-wave velocities



Thomsen anisotropy parameters
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Bedding-normal P velocity (Gassmann)



Bedding-parallel P velocity (Gassmann)



vP/vS versus AI (Backus)



vP/vS versus AI (Gassmann)



Young modulus vs Poisson ratio (Backus)



LMR (Gassmann)



Rock-physics templates
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Thank you for your attention

Truth is ever to be found in the simplicity, and not in the multiplicity and 
confusion of things.

Isaac Netwon



LMR (Gassmann) – Pressure template



vP/vS versus AI (Gassmann) Pressure template



TOC (predicted from densities)
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