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Abstract

© 2017 by The Society of Exploration Geophysicists. Simultaneous impedance inversion was
performed to obtain the seismic-scale P-and S-wave impedances as well as the bulk density
volumes from seismic angle stacks at a siliciclastic turbidite offshore gas reservoir. To translate
these variables into seismic-scale total porosity (9), clay content, and water saturation (S w ),
we used a deterministic rock-physics model established at the well. A crucial input into this
model is the bulk modulus (K f ) of the brine/gas system. We need to link it to S w at the seismic
scale. This link can be one of simple mixing laws, such as harmonic and arithmetic. Alternately,
it can be derived at the well by using upscaled variables and ensuring that they obey the well-
data-driven rock-physics model. These different K f -S w relations produce different
interpretations for ¢ and S w thus allowing one to assess the variability in the estimates of the
gas volume in place that is proportional to the product of ¢ and (1 -Sw ).

http://dx.doi.org/10.1190/tle36110910.1

Keywords
Rock physics
References

[1] Angeleri, G. P., and R. Carpi, 1982, Porosity prediction from seismic data: Geophysical Prospecting, 30, no. 5,
580-607, https://doi.org/10.1111/j.1365-2478.1982.tbh01328.x.

[2] Arévalo-Lépez, H. S., and J. P. Dvorkin, 2016, Porosity, mineralogy, and pore fluid from simultaneous
impedance inversion: The Leading Edge, 35, no. 5, 423-429, https://doi.org/10.1190/tle35050423.1.

[3] Arévalo-Lépez, H. S., and J. P. Dvorkin, 2017, Simultaneous impedance inversion and interpretation for an
offshore turbiditic reservoir: Interpretation, 5, no. 3, SL9-SL23, https://doi.org/10.1190/INT-2016-0192.1.

[4] Avseth, P., 2000, Combining rock physics and sedimentology for seismic reservoir characterization in North Sea
turbidite systems: PhD Thesis, Stanford University.

[5] Bachrach, R., 2006, Joint estimation of porosity and saturation using stochastic rock-physics modeling:
Geophysics, 71, no. 5, 053-063, https://doi.org/10.1190/1.2235991.

[6] Backus, G. E., 1962, Long-wave elastic anisotropy produced by horizontal layering: Journal of Geophysical
Research, 67, no. 11, 4427-4440, https://doi.org/10.1029/]Z067i011p04427.

[7]1 Brie, A., F. Pampuri, A. F. Marsala, and O. Meazza, 1995, Shear sonic interpretation in gas-bearing sands: SPE
Annual Technical Conference and Exhibition, 701-710, https://doi.org/10.2118/30595-MS.

[8] Cadoret, T., 1993, Effet de la saturation eau/gaz sur les propriétés acoustiques des roches: PhD Thesis,
University of Paris.


https://core.ac.uk/display/197459982?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1190/tle36110910.1

[9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

Dolberg, D. M., J. Helgesen, T. H. Hanssen, |. Magnus, G. Saigal, and B. K. Pedersen, 2000, Porosity prediction
from seismic inversion, Lavrans Field, Halten Terrace, Norway: The Leading Edge, 19, no. 4, 392-399,
https://doi.org/10.1190/1.1438618.

Domenico, S. N., 1976, Effect of brine-gas mixture on velocity in an unconsolidated sand reservoir: Geophysics,
41, no. 5, 882-894, https://doi.org/10.1190/1.1440670.

Dvorkin, J., and U. Wollner, 2017, Rock-physics transforms and scale of investigation: Geophysics, 82, no. 3,
MR75-MR88, https://doi.org/10.1190/ge02016-0422.1.

Eidsvik, J., P. Avseth, H. Omre, T. Mukerji, and G. Mavko, 2004, Stochastic reservoir characterization using
prestack seismic data: Geophysics, 69, no. 4, 978-993, https://doi.org/10.1190/1.1778241.

Gassmann, F., 1951, Uber die elastizitit poréser medien: Vierteljahrsschrift der Naturforschenden Gesellschaft
in Zurich, 96, 1-23.

Grana, D., and E. Della Rossa, 2010, Probabilistic petrophysical-properties estimation integrating statistical
rock physics with seismic inversion: Geophysics, 75, no. 3, 021-037, https://doi.org/10.1190/1.3386676.

Jones, C., J. Selvage, R. Ghosh, and D. Bright, 2015, Enabling interpreters to use seismic image uncertainty
measured from common image gathers: 77th Conference and Exhibition, EAGE, Extended Abstracts,
https://doi.org/10.3997/2214-4609.201412611.

Marion, D., and D. Jizba, 1997, Acoustic properties of carbonate rocks: Use in quantitative interpretation of
sonic and seismic measurements, in |. Palaz, and K. ). Marfurt, eds., Carbonate seismology: SEG, 75-94,
https://doi.org/10.1190/1.9781560802099.ch5.

Mavko, G., C. Chan, and T. Mukerji, 1995, Fluid substitution: Estimating changes in Vp without knowing Vs:
Geophysics, 60, no. 6, 1750-1755, https://doi.org/10.1190/1.1443908.

Mukerji, T., A. Jgrstad, P. Avseth, G. Mavko, and J. R. Granli, 2001, Mapping lithofacies and pore-fluid
probabilities in a North Sea reservoir: Seismic inversions and statistical rock physics: Geophysics, 66, no. 4,
988-1001, https://doi.org/10.1190/1.1487078.

Sams, M. S., and D. Saussus, 2010, Comparison of lithology and net pay uncertainty between deterministic and
geostatistical inversion workflows: First Break, 28, no. 2, 35-44, https://doi.org/10.3997/1365-2397.2010005.

Sengupta, M., and R. Bachrach, 2007, Uncertainty in seismic-based pay volume estimation: Analysis using rock
physics and Bayesian statistics: The Leading Edge, 26, no. 2, 184-189, https://doi.org/10.1190/1.2542449.

Spikes, K., T. Mukerji, J. Dvorkin, and G. Mavko, 2007, Probabilistic seismic inversion based on rock-physics
models: Geophysics, 72, no. 5, R87-R97, https://doi.org/10.1190/1.2760162.

Wollner, U., Y. Yang, and J. P. Dvorkin, 2017, Rock-physics diagnostics of an offshore gas field: Geophysics, 82,
no. 4, MR121-MR132, https://doi.org/10.1190/ge02016-0390.1.



