percent rainwater less than 2 weeks old.
Four Nevada hot springs sampled on 11
March 1954 showed somewhat similar
results. It therefore seems likely to me that
this “dry” geothermal method, with its
enormous potential, must be feasible.

W. F. LiBBY
Department of Chemistry and Institute
of Geophysics and Planetary Physics,
University of California,
Los Angeles 90024

References and Notes

1. W.F. Libby,J. Wash. Acad. Sci. 45, 301 (1955).
2. Contribution No. 3570 from the Department of
Chemistry, University of California, Los Angeles.

NSF Funding Patterns

In his letter of 3 October (p. 10) Paul
Gordon expresses serious doubt about the
validity of the conclusions that I drew from
my statistical study of the funding patterns
of materials departments through the Met-
allurgy and Materials (M & M) Section of
the National Science Foundation (NSF)
(News and Comment, 22 Aug., p. 622). He
cites my presumed ‘“highly questionable
use of the first-name citation index as a
measure of the quality of university mate-
rials departments.” However, in my study
I did not assume a connection between
first-author citation counts and scientific
excellence but found a strong statistical
correlation between first-author citation
counts and success in the competition for
M & M funding, both nationally (that is,
disregarding departmental affiliation) and
in intradepartmental competition. The
only assumption made, therefore, was that,
other things being equal, the proposal se-
lections were made on the basis of scien-
tific excellence. My statistics also indicate,
however, that the funding experiences of
faculty were critically dependent on their
departmental affiliation; that is, things are
not equal for different departments.

The data indicating a strong positive
correlation of M & M funding with first-
author citation counts are in agreement
with the findings in an exhaustive study of
the funding of chemistry departments
through NSF’s chemistry section (/). This
study was recently discussed by Wilson (2).
In (/) a positive correlation was found
between peer review ratings and citation
counts, over a 5-year period and not re-
stricted to first authors; it was also found
that ““no proposals from very highly cited
authors receive low ratings.” This is in
contrast to the result in my study that, ap-
parently because of departmental biasing,
materials departments with the highest ci-
tation counts per person receive the lowest
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M & M funding per person in spite of vig-
orous proposal activity.

In the same study of funding through the
NSF chemistry section, a close correlation
was found between the ranking of chem-
istry departments in the order of their cita-
tion counts per faculty member and the
ranking of these departments by other
measures, including the Roose-Andersen
jury (3). This aspect of the study was sum-
marized as follows: “Consideration of all
the data at hand has led us to conclude that
a ranking based on the departmental aver-
age of citations per faculty member is the
preferred criterion for ordering chemistry
departments based on use of their research
results by the scientific community.” Gor-
don’s belief regarding the ten materials de-
partments with the highest citation counts
per faculty member ““that at least four, and
possibly six, of these departments would
not come close to being rated among the
top ten if the opinions of the ... materials
community were polled” is thus in con-
tradistinction to the experience with re-
spect to chemistry departments.

Admittedly, departments emphasizing
undergraduate programs will not show up
as well in citation studies as those con-
centrating on graduate education. On the
other hand, M & M funding is not in-
tended to support undergraduate educa-
tion, and the supply of B.S. graduates re-
ferred to by Gordon is not affected by
M & M funding. In any event, the issue is
not very pertinent because I do not advo-
cate funding of faculty in accordance with
the citation ranking of their departments
but, on the contrary, I question patterns of
funding of faculty, in response to individ-
ual research proposals, which indicate bias
on account of departmental affiliation.

Gordon’s doubts about whether ““science
will serve the United States best by moving
toward an elitist national scientific effort,”
which he believes to be specifically one of
my assumptions, conflict with the policy on
which NSF funding in response to individ-
ual research proposals is based. Although
formula funding, which is independent of
research proposals, is practiced widely in
other advanced nations, the “elitist” goal
that the best scientists shall be supported in
preference to the less able ones is the rai-
son d’étre of our national policy of pro-
posal writing and reviewing. This goal of
“elitist” funding is judged to be desirable
enough that, as a nation, we are willing to
spend much time and money to achieve it.
Perhaps the policy should be questioned,
but presumably there is agreement at least
within the NSF that it is sound and that
the best scientists and the best departments
should be supported with above-average
funding.

In this connection, the issue of Materi-
als Research Laboratory (MRL) funding
raised by Gordon is pertinent. My statis-
tics indicate that there is considerable bias
in favor of MRL departments compared
with non-MRL departments in the com-
petition for M & M funding. Even so, be-
cause MRL departments tend to have high
citation counts per faculty member, the
overall bias against the most highly ranked
departments also causes top MRL depart-
ments to be statistically underfunded with
respect to M & M awards. Further, none
of the departments that are top-ranked
have been elevated to MRL status since
the 1971 organization of the Division of
Materials Research, to which both the
M & M and the MRL sections belong.
Rather, all new MRL departments are
mid-ranked in my study, and it is these
which statistically receive the most liberal
M & M funding. Such patterns are hardly
a reaction against “‘elitism.” In effect, pro-
posals to NSF are close to unsolicited of-
fers to sell research in the national interest
to be paid for by the taxpayers. Therefore
an analogy to bidding on contract is apt,
and we do not consider it “elitist” if, in ac-
cordance with the law, the lowest bidder
receives the contract. Thus, subject to the
avoidance of undue funding concentra-
tions, for a given amount of research, the
lowest bidder who can give the highest re-
turns should receive the award. Statistical
indications are that this ability is corre-
lated with high numbers of first-author ci-
tations.

All in all, my data indicate the super-
imposition of strong departmental bias on
a selection system which distributes fund-
ing within departments in accordance with
scientific merit that is statistically corre-
lated with high first-author citation counts.
The existence of departmental funding
‘“‘quotas,” largely independent of the num-
ber and quality of proposals submitted, is
implied in this result. The reference to an
“old-boy network’ attributed to E. Creutz
(News and Comment, 22 Aug., p. 622) may
reflect the fact that I had pointed out to
him a statistical correlation between the
size of such *“‘quotas” and relations of the
recipient departments with NSF through
study or employment, or both.

Doris KUHLMANN-WILSDORF
University of Virginia,
Charlottesville 22901
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