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Short Note

The fluid factor as an AVO indicator

George C. Smith* arid Robin A. Sutherland*

INTRODUCTION The first two characteristics according to Castagna and Smith

Castagna and Smith (1994) presented a very interestin (1994) which are highly desirable for a hydrocarbon indicator
re:

comparison of some of the different amplitude variation with '
offset (AVO) indicators used in the industry today. They used a 1) Background (nonpay) should be relatively constant and

worldwide sample of data to compute their examples. In their near zero; and

paper, they alluded to the *fluid factor” of Smith and Gidlow  2) The indicator should be negative for shale over gas-sand
(1987) but they did not compute this attribute for their data. In interfaces and significantly more negative than for shale
the following, we suggest how the fluid factor can be computed, over brine-sand interfaces.

and compare the results with i - R) and(A + B)/2tech-
niques. We have used Castagna and Smith’s (1994) notation.  Figure 3 shows the “ideal” gas detector. Background (non-
pay) reflections have zero fluid factor values, shale/gas-sand
THE FLUID FACTOR interfaces are all negative and gas-sand/brine-sand interfaces
The fluid factor is defined in Fatti et al. (1994) by their equa- '€ all positive. This .result IS aCh'eVEd by malgnegual to
tion (6): R,/ R for the shale/brine-sand interface for each of the 25 data
points separately. Of course, the result is trivial. Incidentally,
AF = Rp — M*(Vs/Vp)*Ry, Q) sample 17 is anomalous because the gas-sand impedance lies
on the “wrong” side of the mudrock line connecting the shale
whereA F = fluid factor, and A4 = slope of the mudrock line.  and brine-sand impedances on an S-wave impedance/P-wave
We are interested in selecting a valgeto substitute for impedance crossplot.
M*(V4 Vp) in the above equation, to obtain the “best” separa- Figure 4 is a plot oRp - 0.63* Rsfor all the data. By the
tion of gas-associated reflectors from those of shale/brine-sandcriteria listed above, this is better thap - Rsor (A + B)/2.
interfaces as A “quality” based on these criteria can be devised,

=[(Rp — g*Rs) for gas-sand/water-sand — (Rp — g*Rs)for shale/gas-sand]

Q= Z|Rp — g*Rs| for shale/water-sand ’ )
_ ok so that a high® is desirableQ plotted againsg is shown in
AF =Rp— g Rs. @) Figure 5, which shows a high atg = 0.63.Rp - Rsas an

In Figures 1 and 2, we have regenerated Figures 4 and 6 ohdicator is the rightmost point of Figure 5, aRrelalone is the
Castagna and Smith (1994) adding the reflections from gas-leftmost point.
sand/brine-sand interfaces. Figure 1 sh@ws R) for the Thus from the 25 data points given, a “global” optimum fluid
25 sets of data and Figure 2 shaqws- B)/2. factor would beRp - 0.63*Rs.

ManuscriBt received by the Editor June 15,1995; revised manuscript received January 29,1996.
*SOEKOR (Pty) Ltd., PO. Box 307, Parow 7500, South Africa.
© 1996 Society of Exploration Geophysicists. All rights reserved.

1425



1426

Fic. 1. Rs — Rg for 25 sets of shale, brine-sand, and gas-8ands, andp measurements. Modified from Castagna and Smith

Rp-Rs

(A +B)/2
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Fic. 2. (A + B) /2 for the 25 measurements. Modified from Castagna and Smith (1994).
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Fic. 3. “Ideal” gas indicator for the 25 measurements.
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Fic. 4. Ry - 0.63* Rs for the 25 measurements.
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Fic. 5. Anomaly qualityQ plotted againsg for the 25 mea-
surements. The peak is@t 0.63.

CONCLUSION

A local or global fluid factor approach to “anomaly hunting”
will, in general, be superior to eitheg — Rs or (A + B) /2.
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