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The Wisconsin reactor studies indeed
show a progression in which the third
design is slightly more compact than the
first. But the reactor containment build-
ing for UWMAKU-III would nevertheless
be 65 meters high and 75 meters in di-
ameter, with heat exchanger and turbine
buildings almost as large. Even though
the Wisconsin team has succeeded in
boosting the power density of a fusion
reactor from 0.7 to 2 Mw/m?, there is a
very long way to go before achieving the
100 Mw/m*® power density that would
allow a fusion reactor core to be as small
as that of a light water fission reactor.

—W.D.M.

International Decade of Climatology

We were pleased to see from Willard
F. Libby’s letter of 28 May (p. 843) that
an International Decade of Isotope Cli-
matology Study is proposed, but we are
concerned that only isotopic studies
have been singled out. The research re-
ferred to by Libby is primarily marine in
nature; the program, therefore, suffers
from the exclusion of the great majority
of the terrestrial record. Moreover,
much of the marine sedimentary record
cannot be interpreted with the degree of
high resolution obtainable in the record
on land where more rapid sedimentation
allows annual or seasonal events to be re-
solved. This information is surely vital
to questions of rapidity of past (and fu-
ture) climatic change. In addition the
marine record may be more climatically
buffered than the land record.

Libby’s reference to isotopic studies
of the Greenland ice core raises doubts
about the sole reliance on that approach
for the polar regions, since alternative
interpretations of the chronology of the
glacial oxygen-18 record have been pro-
posed and since complexities in correla-
tions between ice cores have been noted
(1). The ice core records do not provide
adequate summer paleoclimatic data,
and the tree-ring analyses are not appli-
cable to the tundra regions. Thus very
large arctic and antarctic areas which are
sensitive to climatic change and were
probably the first regions to experience
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Next Week:

THE

VIKING
ISSUE

SCIENCE marks the
historic Mars landing of
20 July in next week’s
special “"Viking lIssue,”
dedicated to previously
unpublished reports of the
mission’s preliminary find-
ings. The 13 “Viking” pa-
pers cover early results of
experiments and analyses,
including such topics as:

e Atmospheric Water Vapor
¢ Infrared Thermal Mapping

e Composition and Structure
of the Martian Atmosphere

e Surface of Mars

e Preliminary Meteorological
Results

e Physical Properties of the
Martian Surface

e Spin Axis of Mars
¢ Viking Landing Sites
e Radar Observations
7
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the onset of glaciation and ‘abortive gla-
ciations’” would not feature at all in the
proposed studies.

As recorded, the Holocene period is of
highest priority in terms of extreme con-
ditions and the frequency characteristics
of climatic fluctuations. In the present
formative state of paleoclimatic re-
search, it would seem prudent not to put
all our eggs into one (isotopic) basket,
but to take this opportunity to involve
the entire range of paleoclimatic exper-
tise in a program of mutual data testing
and evaluation. Would not an Inter-
national Decade of Climatology be a pref-
erable research framework?

HARVEY NICHOLS
JoHN T. ANDREWS
ROGER G. BARRY
Jack D. Ives
Institute of Arctic and Alpine Research,
University of Colorado, Boulder 80309
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Statistics and Rare Phenomena

Walzer and Gerald (Reports, 19 Dec.
1975, p. 1228) correctly report (1) that, in
a study in which they obtained karyo-
types of about 10,000 newborn males,
the difference between the children of
upper-class fathers and those of lower-
class fathers in frequency of occurrence
of the XYY (and also the XXY) karyo-
type was not statistically significant (2).
The authors interpreted their results as
showing ‘‘no significant effect of social
class upon the frequency of XYY, and of
XXY, among newborn males.”” An Asso-
ciated Press report of the study stated
flatly that XYY “‘occurs as frequently in
the higher socioeconomic classes as in
the lower stratums’’ (3).

The frequencies are not stated in Wal-
zer and Gerald’s report but can be calcu-
lated from the data in their table 2. For
XYY they are .00195 and .00107 in the
lower-class and upper-class groups re-
spectively @). This is a difference of 81
percent and would be noteworthy if it
were found repeatedly; but because of
the rarity of the karyotype it would not
reach statistical significance except in
much larger samples.

With their sample sizes and overall
frequency of the karyotype, the fre-
quency in the lower-class sample would
have to be more than 3% times that in
the upper-class sample (5) to show statis-
tical significance. For the difference be-
tween the observed frequencies to be

statistically significant at the .05 level,
the sample size would have to be in-
creased fourfold (6). In short, the usual
statistician’s caveat against interpreting
lack of statistical significance as counter-
evidence must be observed with special
scrupulousness when dealing with rare
phenomena such as XYY.

Doucras H. BOUCHER
Division of Biological Sciences,
University of Michigan,
Ann Arbor 48109
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cant.”’

3. “Chromosome abnormality hits all classes,”
Ann Arbor News, 17 December 1975, p. 15.

4. These frequencies were calculated from Walzer
and Gerald’s table with the procedures de-
scribed in their text: non-Caucasians were ex-
cluded from the analysis, maternal age was dis-
regarded, and classes IV and V were pooled as
lower-class and I, I1, and III as upper-class. The
corresponding frequencies of the XXY karyo-
type are .00117 in the lower-class sample and
.00092 in the upper-class sample, a 27 percent
difference.

5. A chi-square value of 5.365, for which P = .021,
is given by frequencies of .00273 and .00077 for
lower-class and upper-class infants respectively.
These correspond to 5 XYY’s among 6512 in-
fants for the upper-class sample and 7 in 2564 for
the lower-class sample, a 3.56-fold difference.

4. A fourfold increase of Walzer and Gerald’s sam-
ple corresponds to 20 XYY’s in 10,256 cases for
the lower-class group and 28 in 26,048 for the
upper-class group. These results give a chi-
square statistic of 3.63, for which P = .057, and
a maximum-likelihood (G) statistic of 3.96, for
which P = .047.

The analysis described by Boucher
was likewise performed by us during the
initial examination of our data. If the
frequency of individuals with the XYY
karyotype in social classes IV and V is
indeed as great as .00195, it would still
be insufficient to account for the 10- to
20-fold excess of XYY individuals in cer-
tain institutional populations. This was
the basis for our concluding that what-
ever effect social and economic factors
might have on the institutionalization of
XYY individuals, the effect was not pri-
marily due to any influence on non-
disjunction.

It is still reasonable to believe that the
frequency of the XYY karyotype in new-
borns is not affected by the social class
of their fathers. It should be noted that,
while an excess of XYY individuals was
present in social classes IV and V in the
Boston study, a deficiency in these two
classes occurred in the Edinburgh study
).

PARK S. GERALD
STANLEY WALZER
Children’s Hospital Medical Center,
300 Longwood Avenue,
Boston, Massachusetts 02115
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