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Oil and Gas Discovery Rates

I would like to point out an omission in
William L. Fisher’s discussion of the future
productive potential of the U.S. oil and gas
resource base (Articles, 26 June, p. 1631).
Fisher draws strong conclusions about past
and future trends in oil and gas discovery
rates that were presumably based on two
different data sources. Fisher notes that
Root’s (1) projection of future natural gas
discovery rates for the 1980s underestimat-
ed actual discovery rates. However, Root’s
analysis was based on discovery data report-
ed by the annual reserve and discovery re-
port of the American Petroleum Institute
(API) and American Gas Association
(AGA) (3), a series that ended in 1979. The
data source for Fisher’s “update” of Root’s
model [figure 2 in (1)] is not referenced, but
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presumably his post-1979 data is from the
Department of Energy’s (DOE’s) annual
report of reserves and discoveries, which
began in 1977 (3).

Differences between the two data series
may affect Fisher’s conclusions about gas
discovery rates for the period from 1978 to
1985 because the two series are not strictly
comparable. For the 3 years that the data
series overlap (1977 to 1979) the DOE
series shows consistently higher levels of
reserves and discoveries than the API series.
It is highly likely that the observed differ-
ences were due to the different methodolo-
gies used in collecting the data rather than a
change in actual reserves (4). Combining the
two data series in a discovery rate analysis
covering the post-1979 period will therefore
tend to show an increase in that rate due
simply to the shift in the data source alone,
regardless of any real changes in the discov-
ery rate. Two attempts have been made to
produce linked time series that join the two
time series (4).

Changes in petroleum discovery rates in
response to price and drilling conditions of
the early 1980s are important to an asess-
ment of the potential to expand or at least
maintain production. As Fisher describes,
there undoubtedly was a real increase in
discoveries due to unprecedented drilling
rates from 1980 to 1984, but the magnitude
of that change relative to the pre-1979
period is more difficult to assess precisely
than Fisher’s analysis suggests because of the
lack of consistent data.

CUTLER J. CLEVELAND
Department of Geography,
Boston University, Boston, MA 02215
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Fisher gives a clear account of the effect of
reservoir heterogeneities on producibility of
a significant portion of our domestic petro-
leum reserves and points out the consequent
need for more infill drilling. But any recov-
ery from the one-half of our reserve base
that he classifies as “immobile” he relegates
to high-cost, advanced-case, tertiary tech-
niques that will alter either the character of
the rock or the physical state of the fluid.

There is, however, growing evidence that

enhanced versions of conventional second-
ary (flooding) processes may recover a large
fraction of such oil at low cost. In this
industry we tend to ignore the effects of
chemical properties of the oil on producibil-
ity while concentrating on reservoir parame-
ters. Almost all petroleum contains surface-
active constituents that are strongly ad-
sorbed at water, rock, and other high energy
surfaces. This leads to oil wetting of rock
and, possibly, to in situ formation of water-
in-oil emulsions. These adsorbed constitu-
ents—generally lumped under generic
names as “asphaltenes,” “maltenes,” and
“petroleum resins”—form thick, viscous, or
solid interfacial films that create high energy
barriers to the displacement processes of
water-wetting and demulsification (1).

The difficulties of obtaining realistic rela-
tive permeability data, a historical bias to-
ward the assumption of water-wet condi-
tions, and our inability to account accurately
for the large increases in reservoir oil phase
viscosity resulting from in situ emulsifica-
tion lead to an explanation of the general
finding of much lower actual secondary
recovery production than that predicted
from fractional flow theory.

Work on enhancement of secondary pro-
cesses is advancing on a wide front. Recent
progress has been made in enhancing wet-
steam stimulation systems with a class of
low-cost, nonionic, nonmicelle-forming sur-
factants (2). At low concentrations they
appear to form thin, hydrophilic films at oil-
rock and oil-water interfaces and to bring
about large increases in production of oil
that, it appears, would otherwise be immo-
bile.

The first study of these reagents in a full-
scale waterflood was recently completed (3).
Their use resulted in a substantial increase in
production and calculation of a threefold
increase in the relative permeability ratio of
oil to water.

Such findings strongly suggest that pro-
gress in the design of enhanced secondary
processes will eventually allow the mobiliza-
tion of a large fraction of the 240 billion
barrels of reserves now labeled “immobile.”
Enhanced secondary processes conceivably
could add 80 billion barrels or more of low-
cost producible reserves to the 80 billion
barrel addition that Fisher visualizes for
infill drilling.
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Response: Cleveland is correct in pointing
out the two different data series—that of the
API and the AGA through 1979 and the
DOE series from 1977 to the present. I used
Nehring’s linked data set, one of the two
approaches indicated in Cleveland’s refer-
ence 4 for the period 1970-1980, and the
DOE data subsequently, applying standard
appreciation values. The linkages, in my
judgment reduce, if not eliminate, much of
the inconsistencies inherent in different data
sets.

Also, there are separate lines of evidence
suggesting that discovery data I have used
are consistent and that the conclusions
drawn from the data are appropriate. It is
worth noting that conclusions similar to my
own can be drawn from Nehring’s data (my
reference 2) on the basis of his Significant
Oil and Gas Fields of the U.S. Data Base
and from Wood’s paper (my reference 3)
utilizing the Gas Research Institute’s hydro-
carbon model. Data from both sources indi-
cate stability in the finding of oil and gas.

Blair cites the role of enhanced secondary
recovery, which I gather he distinguishes on
a cost basis from tertiary or enhanced oil
recovery. I indicated that enhanced recov-
ery, as generally defined, is more expensive
than mobile, or standard, secondary oil re-
covery, which is not quite the same as
relegating immobile oil recovery to high
cost. The kinds of techniques Blair mentions
will be critical, and may, in fact, eventually
be low cost as he states. My expressed goal
of keeping U.S. production stable over the
next 45 years involves recovery of the mo-
bile oil target (about 40 billion barrels) and
one-fourth the immobile oil target (60 bil-
lion barrels). This implies, over the longer
term, the importance of recovery strategies
such as those mentioned by Blair.
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Ervatum: In the caption for the figures (p. 480)
accompanying Richard A. Kerr’s Research News article
“Sunspot-weather correlation found” (23 Oct., p. 479),
the key was inadvertently omitted. The solid lines in the
figures represent solar flux and the broken lines represent
stratospheric temperature.

Erratum: In Eliot Marshall’s article “Reinventing the
space truck” (News & Comment, 16 Oct., p. 266), the
photo identification was rcvcrsed The Martin Marietta
rocket design was on the right, and the Hughes Aircraft
design was on the left. Also, the Air Force’s Space
Division is in Los Angeles, not Denver.
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Hyman Rodman, Betty Sarvis, and Joy Walker Bonar

“A genuinely judicious effort to understand the dynamics of the abortion controversy, and where it is
likely to lead in the future. The authors’ conclusion is a thoughtful and sobering one, but its power is
that it is very solidly based upon a credible and penetrating analysis of the present situation.”
—Daniel Callahan, Director, The Hastings Center

223 pp., $27.50

Ask for these selections at better bookstores. To order direct, send a check to the address below,
or call (914) 591-9111. Credit cards accepted.

2 COLUMBIAUNIVERSITY PRESS

Dept. JNS, 136 South Broadway, Irvington, NY 10533

Circle No. 135 on Readers’ Service Card






