Letters to the Editor

Letters (~300 words) discuss material published
in Science in the previous 6 months or issues
of general interest. They can be submitted by
e-mail (science_letters@aaas.org), the Web
(www.letter2science.org), or regular mail
(1200 New York Ave., NW, Washington, DC
20005, USA). Letters are not acknowledged
upon receipt, nor are authors generally
consulted before publication. Whether
published in full or in part, letters are subject
to editing for clarity and space.

Gender Bias
and Ida Noddack

DISCUSSION OF GENDER AS IT AFFECTS SCIENCE
and other contemporary affairs rightly
provokes sensitivities and concerns regarding
past and present biases. Naomi Oreskes
emphasizes and references these well in
comments (“Stepping forward too far?,”
Books et al., 16 May, p. 1094) on an essay of
mine on Ida Noddack, a chemist active in the
1920s and 1930s (7). In 1934, Noddack
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Did gender play a role in Ida Noddack's
ideas not being recognized in the 1930s?

suggested that nuclear splitting (later termed
“nuclear fission”) explained observations
reported that year by Enrico Fermi’s group
that they interpreted as evidence for creation
of transuranium elements. Later work by Otto
Hahn, Lise Meitner, and others in 1938-39
led to the realization that Noddack had been
correct and the Rome group incorrect.
Commentators since have sought an
explanation for the lack of attention to
Noddack’s hypothesis between 1934 and
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1939. Some have suggested gender as an
explanation. In my essay, I dismissed this
as unlikely, a point with which Oreskes
disagrees. She quotes me as having
written, “I find it difficult to believe that a
reasonable individual would have been
foolish enough to reject or ignore any
hypothesis because it emanated from a
woman.” Oreskes criticizes correctly the
view she quotes; indeed, it would be unrea-
sonable at any time. But I did not write this
naive claim to explain the lack of attention
to Noddack’s hypothesis, and the original
context made clear that I was referring to
likely reactions from those working in the
fields in question. The quotation omits my
interspersed qualifying phrase “in nuclear
chemistry or physics at the time.”

The justifications for my qualification
in 1934-39 include the following: the
Nobel Prize Committee awarded Irene
Joliot-Curie the Nobel prize in 1935; those
in the nuclear physics community gave high
respect to Lise Meitner; those in the profes-
sional community well remembered the
work of Marie Curie; neither Meitner nor
Joliot-Curie themselves took Noddack’s
hypothesis seriously; and perhaps most
importantly, Walter Nernst had nominated
Noddack herself for the Nobel prize in
chemistry in 1932 and subsequent years.

One could object that the women cited,
with the exception of Meitner, had either
inherited professional stature or acquired it
conjugally so to speak, leading to more
respectful reception of their work and
hypotheses than other women, lacking
these advantages, would have had. But
Noddack herself had a conjugal advantage,
evidenced by the fact that Nernst had
nominated her husband as well as herself
for the Nobel prize.

Noddack, as well as many other women,
encountered great difficulties in finding a
satisfactory professional position. But the
best explanation of the inattention to
Noddack’s hypothesis in 1934-39 remains
what Gunther Stent has termed “prematu-

L The best explanation
of the inattention to
Noddack’s hypothesis in
1934-39 remains what
Gunther Stent has
termed ‘prematurity’...”

—Hook
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rity”: the inability of the scientific commu-
nity to connect the implications of a claim
or hypothesis to contemporary canonical or
generally accepted knowledge by a simple
series of logical steps (7, 2). (Noddack, an
analytic chemist, was unaware of problems
perceived by nuclear chemists and physi-

L £ Many factors affect
the reception of new
scientific claims.
Gender happens to be
one of them.”

—ORESKES

cists in the 1930s regarding nuclear
fission.) It was not until 1939 that the work
of Meitner, among others, made such a
connection of Noddack’s hypothesis
possible.
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Response

HOOK IS RIGHT THAT EDITORIAL PRESSURES
required me to distill his quotation about
Ida Noddack and that the Curies—both
Marie and Irene—received ample recogni-
tion for their scientific work. But the fact
remains that gender has consistently
affected women in science, including
physicists in the 1930s. The most obvious
example is the very one that Hook cites:
Lise Meitner, who should have shared the
Nobel prize with Otto Hahn for her contri-
butions to the discovery of nuclear fission.
After all, it was Meitner, not Hahn, who
recognized the meaning of the experiments
and who, together with her nephew Otto
Frisch, developed the first theoretical
account of nuclear fission by means of
Bohr’s liquid drop mode of the atom (7).
Was gender or antisemitism more impor-
tant in this case? Clearly, both played a
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role. If Meitner had been a Christian man,
she would not have had to flee Nazi
Germany, and history would have taken a
different course. And what of Herthe
Sponer, wife of James Franck and eminent
physicist in her own right? Franck easily
found work in the United States; Sponer
did not. One might suppose that Franck
was the better physicist, but historian
Margaret Rossiter has documented how the
great U.S. physicist Robert Millikan
actively intervened to prevent Sponer being
hired in America, on the exclusive grounds
of gender (2). What about Maria Goeppert-
Mayer, who won a Nobel Prize for work on
the structure of the nucleus? Her husband,
a chemist of lesser rank, had little trouble
finding remunerative work, but she spent
most of her career in unpaid positions until
she was finally hired in the 1960s at the
new University of California at San Diego.

My point was not to beat the drums of
gender discrimination, but rather to point
out that Hook’s analysis—and the prematu-
rity theme that drives it—is simplistic and
unduly reductionist. Many factors affect
the reception of new scientific claims.
Gender happens to be one of them. This is
not an either/or choice. My point was—and
is—that his own prematurity drumbeat in

the book has drowned out consideration of
other important themes.

NAOMI ORESKES
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Reliability of
Satellite Data Sets

IN THEIRR REPORT “INFLUENCE OF SATELLITE
data uncertainties on the detection of exter-
nally forced climate change” (23 May, p.
1280), B. D. Santer et al. compare climate
model output of atmospheric-layer temper-
ature changes since 1978 with satellite-
based data sets from Remote Sensing
Systems (RSS) and the University of
Alabama in Huntsville (UAH). They note
that tropospheric model temperatures
matched the RSS data better than the UAH
data, mainly because RSS’s trend was more
positive (+0.10, +0.01, and +0.07°C/decade
for RSS, UAH, and models, respectively).

The authors were careful to say that models
cannot be used “to determine which of the
two satellite data sets is closer to reality.”
However, the implication expressed in the
Science press release for the Report—“A
stubborn argument against global warming
may be discredited by a reanalysis of the
[UAH] data central to its claims...”—
suggests otherwise.

The same week Santer ef al. was made
available electronically, we published a
paper in which we performed tests on trend
precision using independent observations,
not model output (/). We compared our
UAH data products with balloon-based
data from government research groups in
the United States, the United Kingdom,
and Russia. After examining data quality
and availability for both satellite- and
balloon-based products, we estimated the
95% error range of the UAH trend as
+0.05°C/decade for the layer discussed by
Santer et al. Several published studies
support the trend estimate of UAH (2-6).
We want Science readers to be aware that
appropriate, observationally based tests
have been published.

Furthermore, although the model trend
was only 0.06°C/decade more positive than
that of UAH, readers should understand that
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coupled models do not include actual
events such as the massive warm El Nifio of
1997-98, which impacted observed trends
profoundly. If El Nifo effects were removed
from both model and UAH data to reveal
the underlying climate trends (i.e., apples to
apples), the trend discrepancy would almost
certainly become greater (7). Under these
conditions, model performance would
display even less consistency versus UAH
and balloon-based observations.

JOHN R. CHRISTY"-2*{ AND ROY W. SPENCER?
TEarth System Science Center, 2Department of
Atmospheric Science, University of Alabama in
Huntsville, Huntsville, AL 35899, USA.

*Alabama State Climatologist
TTo whom correspondence should be addressed. E-
mail: christy@nsstc.uah.edu

References

1. ). Christy et al., J. Atmos. Oceanic Technol. 20, 613
(2003).

2. R.A.Pielke Sr.etal., ). Geophys. Res. 103, 16927 (1998).

3. J.W. Hurrell, S. J. Brown, K. E. Trenberth, J. R. Christy,
Bull. Am. Meteorol. Soc. 81, 2165 (2000).

4. M. Stendel, J. R. Christy, L. Bengtsson, Clim. Dyn. 16,
587 (2000).

5. C.K.Folland et al., Climate Change 2001: The Scientific
Basis, ). T. Houghton et al., Eds. (Cambridge Univ. Press,
Cambridge, 2001), pp. 99-181.

6. J. R. Lanzante, S. A. Klein, D. J. Seidel, J. Clim. 16, 241
(2003).

7. P. Michaels, P. Knappenberger, Geophys. Res. Lett. 27,
2905 (2000).

Response

THE COMMENTS BY CHRISTY AND SPENCER
(CS) raise two scientific issues. The first
relates to the use of observationally based
tests for assessing the reliability of different
satellite data sets. CS contend that radiosonde
data constitute such a test. Their comments
imply that radiosonde data can be used to
discriminate between the divergent satellite-
based estimates of tropospheric temperature
changes produced by the University of
Alabama in Huntsville (UAH) and Remote
Sensing Systems (RSS). We disagree, for
the following reasons.

Since their initial release in the early
1990s, the UAH tropospheric temperature
products have evolved markedly over time
(I-3). Changes were made to adjust for
inhomogeneities in the radiative emissions
measured by the Microwave Sounding Units
(MSUs) flown on 12 different polar-orbiting
satellites. During this evolutionary process,
CS frequently compared their MSU-based
temperature estimates with various radiosonde
products (/—3). MSU and radiosonde infor-
mation may not be entirely independent,
however, thus hampering assessments of
MSU reliability (4-7).

As in the case of MSU measurements,
there are many possible adjustment path-
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ways for radiosonde data. Different proce-
dures are applied to account for changes in
instrumentation and site location (8, 9) and to
“Infill” data-poor regions (6). These choices
influence the large-scale tropospheric temper-
ature trends estimated from radiosondes
(8-10). Correspondence between trends in
MSU and radiosondes depends, therefore, on
the choice of radiosonde data set. It also
depends on whether MSU data are subsam-
pled with radiosonde coverage (because
MSU has global coverage, whereas
radiosondes do not), on how equivalent
MSU temperatures are calculated from
radiosonde temperature profiles, and on the
choice of statistical metric used for data
comparisons (/0—12). For these and other
reasons, radiosondes are not an unam-
biguous “gold standard” for the evaluation
of satellite data.

The second issue raised by CS relates to
climate model portrayal of the tropospheric
temperature variability associated with El
Niflo and La Nifia events. CS contend that
“coupled models do not include actual
events such as the massive warm EI Nifio
of 1997-98, which impacted observed
trends profoundly.” They argue that such
differences in simulated and observed El
Nifio behavior invalidate our comparison
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of tropospheric (T2) temperature trends in
UAH and RSS with trends from the
Parallel Climate Model (PCM).

This argument is incorrect. Coupled
models like PCM successfully simulate
many of the statistical characteristics of El
Nifio—induced temperature variability, al-
though the precise timing of El Nifio and La
Nifia events cannot be the same in the real
world and in the model (except by chance)
(13). Although observations provide only a
single realization of the MSU era, with a
single sequence of El Nifios, La Nifias, and T2
changes, coupled models can generate many
different realizations of this period, all with
different manifestations of El Nifio vari-
ability. It is entirely appropriate to ask
whether the single realization of the
observed T2 trend lies within the envelope
of possible model solutions. We find that
global-mean T2 trends in UAH and RSS
data are statistically consistent with T2
trends in each of the four PCM realizations
we consider. Statistical removal of El Nifio
effects from modeled and observed T2 data
has only a small effect on trends and does
not alter this finding (/4, 15), contrary to the
unsupported claim of CS.
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TECHNICAL COMMENT ABSTRACTS
COMMENT ON “High Abrasion
Resistance with Sparse
Mineralization: Copper Biomineral
in Worm Jaws”

Robert M. S. Schofield, Michael H. Nesson

The primary copper compound in the jaws studied by
Lichtenegger et al. (Reports, 11 October 2002, p. 389)
may not be the biomineral they identified and may
instead be similar to zinc compounds in other worms.
The claims about mechanical properties are based on
small differences found along a single dried specimen
using an artifact-susceptible technique that does not
measure abrasion resistance.

Full text at
www.sciencemag.org/cgi/content/full/301/5636/1049a

RESPONSE TO COMMENT ON “High
Abrasion Resistance with Sparse
Mineralization: Copper Biomineral
in Worm Jaws”

Helga C. Lichtenegger, Thomas Schéberl, Michael
H. Bartl, Herbert Waite, Galen D. Stucky

New elemental analysis results on transmission elec-
tron microscopy sections are presented. Our results
provide no hints for the existence of further unidenti-
fied Cu and Cl substances as proposed by Schofield
and Nesson. The use of the Oliver and Pharr method
for the nanoindentation of biological specimen is
discussed.

Full text at
www.sciencemag.org/cgi/content/full/301/5636/1049b
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