Letters to the Editor

Nuclear Energy and the
Polar Icecap

Probably no scientific development has ever aroused as
much disecussion as that of atomiec energy, or nueclear
energy, which is a more descriptive title. This is prop-
erly so. It is inevitable that informed diseussion should
be accompanied by preposterous ideas, such as automo-
biles running on engines the size of one’s fist supplied
with nueclear power. :

The statements that have been made recently by prom-
inent people that with the advent of nuclear energy we
are now in a position to melt the polar icecaps have evi-
dently been put forth seriously, and have even caused
concern in some quarters because of the threat of a gen-
eral raising of the level of the oceans, the effect on
weather conditions, ete.

On the bare possibility that some readers of Science
have not bothered to go through the simple calculation
that shows the absurdity of this proposal at the present
stage of developments, it is presented herewith.

The icecap has been estimated to cover 5,000,000 square
miles and to average 1,800 feet in thickness, To melt
it from a temperature of —40° F. would require 2.5 x 10%
B.T.U. of heat, which is equivalent to 3 x10% joules or
2 x10% electron volts of energy. This energy could be
supplied as nuclear energy in two ways: by dropping
bombs or by setting up so-called piles such as are used
in the produetion.of plutonium.

Each atom of U-235 releases about 2Xx10% electron
volts of energy. Operating at 100 per cent efficiency it
would, therefore, require 10* atoms or something over
four billion tons of U-235 to do the job. At present
costs of something over $10,000 per pound no comment
is needed regarding the feasibility of this approach. The
idea of using uranium piles is no more feasible. Surely
a pile that dissipates 1,000,000 kilowatts would be con-
sidered a large one. The power output would be about
equivalent to that of the Grand Coulee dam. With 10,-
000 such piles one could melt the icecap in about 1,000,
000 years. -

The foregoing remarks are not intended to detract in
the slightest from the enormous possibilities that have
been opened up by the introduction of nueclear energy.
Those possibilities are surely great enmough to tax the
imaginationh of anyone to the limit and offer enough per-
plexing problems without introducing such ridiculous
propositions as the one dealt with here.
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Transmission of Papaya Bunchy
Top by a Leaf Hopper of the
Genus Empoasca
A serious disease of papaya (Carica papaya L.), widely
known under the name of ‘‘bunchy top,’’ has been re-

‘which gives the disease its peculidr name.

ported from different regions of the world where the
plant grows. The disease is characterized during its
initial stages by a faint mottling and chlorosis of its

- upper leaves, followed by a marked reduction and yellow-

ing of the leaf lamina and a decided shorteming of
petioles and internodes, ending finally in a complete
cessation of apical growth and bunchiness of the top
Another con-
spicuous symptom of the disease is the presence of
hydrotic-like streaks, sometimes called ‘¢oil spots,’’ along
the stem and petioles.

Although long suspected to be a virus disease, nobody,
as far as we know, has been able to transmit it either
mechanically, by grafting, or through the aid of insect
vectors. In 1937 J. H. Jensen (Rep. Agric. Exp. Sta.
Puerto Rico, 1938, p. 125), working at the Federal Sta-
tion at Mayaguez, Puerto Rico, found a leaf hopper, later
described by Oman as Empoasca papayae, associated
with papaya trees affected with bunehy top. His at-
tempts to transmit the disease with this leaf hopper were
inconclusive, however, as he had the misfortune of losing
his experimental plants accidentally shortly before leav-
ing the Station.

We have recently obtained evidence of the successful
transmission of bunchy top with a leaf hopper of the

~ genus Empoasca which, based on an examination of the

male genitalia, we presume to be identical with the one
used by Jensen. Seventy-one .out of 90 healthy trees
exposed to leaf hoppers collected on diseased plants
began to show symptoms of bunehy top in about a month
and a half. Most of the experiments were performed in
insect-proof cages, but in some cases the insects were
released inside cellophane casings inserted on the upper
stem of the test plant after trimming the leaves, Un-
exposed controls (5‘for every 10 plants exposed) re-

mained healthy. A
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Geopathology, a Branch of

Biometeorology

In his recent article on ¢ Trbpica,l diseases and geo-
pathology’’ (Science, 1945, 102, 656) Dieuaide stresses
the fundamental importance of studying ‘‘the peculi-
arities of disease in relation to topography, climate and
the distribution of pathogenic and disease-transmitting
organisms,’’ suggesting that ¢‘geopathology’’ be used to
designate such a field of investigation. With this point
I agree, but the author is in error when he states that
(1) geopathology is in its infaney, (2) there are no geo-
pathologic treatises even moderately comprehensive, and
(3) our knowledge is fragmentary.
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