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change in one or more external quantity;
- G, AT is the change in N due to the
change in T alone, where G, = —(9N/
A7) "' = 0.3°C (Wm ) 'is the gain of the
climate system without feedback; and
FAT is the change in N due to the change
in the internal variables I through their
dependence on T (ref.2). When the equili-
brium AT is reached in response to the
forcing AQ, AN = 0 and AT = G AQ/
(1-f), where fis the sum of the individual
feedbacks f = G, aN/3L di/dT. Thus the
feedback of a physical process j depends
on three quantities: (1) the zero-feedback
gain of the climate system G,, (2) the
sensitivity of the net flux N to the process
as measured by SN/@I, and (3) the
sensitivity of the process to the surface
temperature as measured by d//dT.
There are two possible feedbacks due to
greenhouse-gas-induced  changes  in
clouds. One is cloud-cover feedback, f. =
G 0 dC/dT, where C is cloud cover and 0
= GN/AC is the chnge in N resulting
from a change in C. The second is cloud-
optical-depth feedback, f, = G.¢ duvdT,
where 7 is the cloud optical depth and ¢
= 3N/¢t is the change in N resulting
from a change in 7. Several radiative
transfer model studies (summarized in ref.
2) have shown that ¢ is negative for low
and middle clouds, and is positive for high
thin cirrus clouds. Other radiative transfer
model studies (also summarized in ref. 2)
have shown that ¢ is also negative for low
and middle clouds, and is positive for high
thin cirrus clouds. These results can be
deduced from intuition. However, ¢ and
¢ are not the cloud-cover and cloud-
optical/depth feedbacks. To determine
the latter requires knowledge also of dC/
dT and dr/dt, the changes in cloud cover
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and cloud optical depth which occur as a
result of changes in surface temperature.
In fact, it is the vertical integrals through-
out the atmosphere of ¢ dC/T and
¢ dr/dr which respectively determine the
signs of the cloud-cover and cloud-optical-
depth feedbacks. It is these vertical inte-
grals which are virtually impossible to
estimate by intuition.

Consequently, it is not surprising that
the cloud-cover feedback in recent general
circulation model simulations of CO.-
induced equilibrium climate change is
positive as a result of a decrease in low and
middle cloud cover (0 < 0 and dC/AT <
0) and an increase in high cloud cover (o
> 0 and dC/AT > 0)™. Similarly, it is also
not surprising that the cloud optical depth
feedback in a recent general circulation
model simulation for a 2% increase in
solar constant is positive due to an increase
in the optical depth of high thin clouds (¢
>0 and de/dT > 0)*",
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Unusual segregation of cystic fibrosis alleles

Sir—In a previous scientific correspon-
dence', we described an unusual segrega-
tion of the cystic fibrosis (CF) allele to
males. This was based on the observation
of 60 French siblings of CF patients. Sub-
sequently, two other small studies™ failed
to confirm the initial claim.

We have now collected data from 21
European groups (including those in refs 2
and 3) and six North American groups, in
which the CF status was analysed using the
probes XV-2¢ and CS.7 (ref. 4), KM19
(ref 5), 13.11 (ref. 6) and MET (ref. 7).
For each probe the alleles that are linked
to the cystic fibrosis mutation were deter-
mined using at least one index case; no
crossover families were used in this study.

In total, 1,003 unaffected siblings of CF
probands were investigated. The unatfec-
ted siblings, have a male/female ratio of
1.018

Normal homozygotes, heterozygotes
with the CF gene of paternal origin, and
heterozygotes with the CF gene of mater-
nal origin each represent approximately
one third of the total number of unaffected
children, as expected.

As shown in the table, of 349 normal
homozygotes, 201 are girls and 148 are
boys. This difference is statistically signifi-
cant (3 = 8.05, P < 0.01). Of 654 hetero-
zygotes there are 358 boys and 296 girls.
This difference is also significant () =
5.87. P < 0.02). For neither sons nor

Hererozygous
Maternal CF Paternal CF
origin origin
Boys 178 180
Girls 150 146
Total 328 326

Homozyvgous
Total Normal Total
358 S48 506
296 201 497
654 349 1003
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daughters who are heterozygotes, is there
a statistically significant difference in the
likelihood that the CF gene is of maternal
or paternal origin.

For heterozygous offspring, there are
more males than females, but this differ-
ence is not statistically significant whether
the CF gene is inherited from the father
(¥ = 3.55) or the mother (2.39). The sex
ratio in heterozygotes inheriting the gene
from the mother or the father is the same.

Although the statistical significance
regarding preferential transmission of the
CF gene from a parent to a child can be
calculated in a variety of ways, the ex-
panding data do not support our original
conclusion' that the CF gene is preferen-
tially transmitted from fathers to sons. But
we conclude that there is a distortion in
the expected sex ratio for normal homo-
zygotes which results in an excess of girls,
and a reciprocal difference in the sex ratio
of heterozygotes which resuits in an excess
of boys inheriting the CF gene from either
their father or their mother.

The mechanism underlying the distor-
tion in the sex ratio remains unclear. It
could operate before fertilization, at the
time of fertilization or through selective
survival after fertilization. It will be
important to determine if there is any
distortion in the sex ratio of homozygous
affected individuals at conception,
although current postnatal detection does
not provide evidence for a large excess of
affected males. The data do not offer an
immediate explanation for the high inci-
dence of CF in the population but they
could be of importance in this respect.
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Insect eating in Japan

Sir—In response to John Treherne’s
review of Vincent Holt’s book Why Nor
Eat Insects? (Nature 335, 126; 1988), 1
wish to provide some information on
insectivory in Japan.

In autumn, in agricultural villages, rice
hoppers (inago) are collected from the
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