SCIENCE'S COMPASS

prehensive analysis of the issues raised by
the practice of ART in New York and sug-
gests solutions that would be appropriate for
that state. What the ISLAT Working Group
has suggested is a more general regulatory
framework that would be applicable nation-
ally to promote uniformity and spread pro-
tection to states without the proposed and
existing regulations of New York. A national
approach is particularly important given
that patients travel to other states for fertili-
ty treatments and that particular corpora-
tions own clinics in several states.

The ISLAT Working Group is not in-
tended to be contradictory to the New
York Task Force; rather, the intent is to be
complementary and broader in scope.
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Climate Change Prediction

In 1975, Science published my paper “Cli-
mate change: Are we on the brink of a pro-
nounced global warming?” (/). This paper
was prompted by the observation that de-
spite an appreciable buildup of carbon diox-
ide in the atmosphere, between 1945 and
1975 there had been no perceptible global
warming. Rather, a slight cooling occurred. I
suspected that this response failure might be
the result of a natural cooling that countered
the expected greenhouse gas warming. As,
at that time, few quantitative climatic
records extending back beyond 100 years
existed, I was struck by the analysis of the
Camp Century Greenland ice core oxygen-
18 record published by Dansgaard and his
colleagues in 1973 (2). It showed prominent
80- and 180-year cycles. So, I made a large
leap of faith and assumed these cycles to be
global. I then proceeded to match the ampli-
tudes of the expected exponential tempera-
ture rise resulting from the carbon dioxide
buildup with that for Dansgaard’s combined
80- and 180-year cycle in such a way that
the sum of the two curves cooled slightly be-
tween 1945 and 1975. I then extended both
curves into the future and made the predic-
tion that, once the natural cooling had bot-
tomed out, the two trends would join forces
and we would experience a substantial
warming. As the minimum in the Dansgaard
curve came in 1975, a prominent warming
was predicted for the 1980s and 1990s. At
my request, a colleague, Arthur Greene,
matched the updated Hansen-Lebedeff (3)
global temperature record with the graph
given in my 1975 paper. As can be seen in
the figure below, my prediction was pretty
much on target. Since 1976, the mean global
temperature has undergone a steady climb.
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Does this mean that Dansgaard’s cycles
are influencing global climate? As no con-
vincing verification of the existence of cli-
mate cycles with these periods has appeared
during the 23 years that have elapsed since
my paper was published, the answer is likely
“no.” However, the documentation of a
strong 200-year and a weak 88-year cycle in
the atmosphere’s carbon-14 content (4) sug-
gests that the solar wind and its associated
perturbation of Earth’s magnetic shielding
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Superposition of the observed global temper-
ature record on the prediction by Broecker
(7). The observed curve is an update of the 5-
year running mean originally compiled by
Hansen and Lebedeff (3).

has fluctuated on roughly these time scales.
But the solar energy output fluctuations as-
sociated with sun spot activity are generally
thought to be too small to cause temperature
changes of the required amplitude. Further,
the absence of evidence for comparable fluc-
tuations in the elevation of snow lines in the
European Alps or of the sea ice cover sur-
rounding Iceland on these time scales during
the period 1600 to 1850 suggests that the
warming experienced during the last century
was a one-shot event, rather than a continua-
tion of a persistent cycle.

If nothing else, this historic piece of luck
reminds us that a very important issue in the
global warming debate remains unresolved.
Until a satisfactory explanation has been es-
tablished for the pronounced demise of the
Little Ice Age during the period 1870 to
1940, adequate room for maneuvering will
exist for those who doubt that the buildup of
carbon dioxide and other greenhouse gases
constitutes a substantial threat.

Wallace Broecker

‘Lamont-Doherty Earth Observatory of Columbia

University, Route 9W, Palisades, NY 10964, USA.
E-mail: broecker@|deo.columbia.edu

References

1. W.S. Broecker, Science 189, 460 (1975).

2. W. Dansgaard, S. . johnsen, H. B. Clausen, N. Gunde-
strup, Medd. Grenland 197, 1 (1973).

3. J. Hansen and S. Lebedeff, Geophys. Res. Lett. 15,
323 (1988).

4. P.E.Damon and C. P. Sonett, in The Sun in Time, C.P.
Sonett, M. S. Giampapa, M. S. Matthews, Eds. (Univ.
of Arizona Press, Tucson, 1992).

VOL 283 8 JANUARY 1999

Select the
right lead
compound

Your objective is to generate metabolically stable,
orally bioavailable pharmaceuticals that aren't
significantly metabolized by polymorphic
cytochrome P450s or cause drug-drug
interactions by P450 inhibition. GENTEST
Corporation’s in vitro testing services support your
efforts from discovery through registration. Of
course after 15 years, GENTEST continues to
be your best source for innovative products for
the study of human in vitro drug metabolism in
your own lab: cryo-preserved hepatocytes,
microsomes, heterologously-expressed
enzymes, antibodies, substrates, inhibitors and
metabolite standards. Call us or visit our website
to leamn more about our comprehensive line of
products and services.
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