Feasibility of Laboratory Studies Concerning

Life on Venus

CapTaiN CHARLES A. ScHINDLER, M.S.C., US.A.F,, THomAs L. ROBERTS, M.S.
and E. STATEN WyYNNE, Ph.D.

FE\W SCIENTISTS unequivocally maintain
that life can exist on Venus.®1%:20:28:32 In fact,
several authors have questioned the plausibility
of life on that planet.}1%182021  Impending
manned space voyages increase the importance of
conducting investigations into the possibility of
life existing there, provided that such studies are
indeed feasible and likely to produce information
of value.

Unfortunately, scientists are not in agreement
as to the environment on Venus (cf. reviews by
Shaw and Brobrovnikoff®* and Nourse?®), The
planetary atmosphere has investigated
primarily by means of radiation received from

it.59:27:30,3%,36,43 There is general agreement that
5,13,29
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carbon dioxide is present in large quantities.
Sinton®® has suggested carbon suboxide, C;0,,
as a major constituent; however, this compound
is so unstable that its occurrence in large quan-
tities is hardly to be expected. Spectral wave-
bands of the dark side of Venus have been
attributed to neutral (N,) and ionized (N,*)
nitrogen molecules;* partial confirmation of this
view has been reported by Newkirk.2? Barrett’s*
estimate of the Venusian atmosphere includes 75
per cent carbon dioxide, O to 8 per cent water
and 22 to 25 per cent nitrogen. According to de
Vacouleurs and Menzel,*? the atmosphere con-
tains 90 per cent carbon dioxide, 9 per cent
nitrogen and 1 per cent argon. However, Urey*°
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claims that recent studies have not confirmed the
presence of nitrogen. Allen? lists the following
gases, in cubic centimeters at STP, as presumably
composing the bulk of the atmosphere: carbon
dioxide about 100,000, oxygen less than 200,
water less than 100, methane less than 20, and
ammonia less than 4.

Water has been the subject of important con-
troversy regarding the chemical composition of
both atmosphere and surface of Venus. Menzel
and Whipple believe the surface is covered with
oceans of water; moreover, they maintain that
the cloud cover consists of water vapor.2?
Though Kuiper rejects the “ocean hypothesis,”'*
Mayer®® contends that the upper atmosphere of
Venus contains as much water vapor as the
earth’s atmosphere. Polarimetric observations
indicate solid particles slightly over 2 microns in
diameter, with refractive index comparable to
that of water.?> The concensus*®314% etal.
favors the presence of water vapor in the
Venusian atmosphere, although with widely dif-
fering views as to the concentration. However,
some scientists deny the existence of water, since
in an aqueous milieu carbon dioxide would react
with silicate rocks and thus be removed from the
atmosphere. The established high carbon dioxide
content of the Venusian atmosphere has there-
fore led Tombaugh3® and others to conclude that
the surface of Venus is dry. Menzel and Whip-
ple, in support of the “ocean hypothesis,” sug-
gest no effective contact between silicate rocks
and carbon dioxide; however, this supposition is
difficult to maintain in the light of current think-
ing regarding surface temperature.l®

Since carbon dioxide is opaque to infrared,>**
the high concentration of this gas in the atmos-
phere of Venus prevents securing information by
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infrared spectroscopy. Furthermore, infrared
radiation from the heated surface is largely ab-
sorbed by the heavy blanket of carbon
dioxide,'»'? so that surface temperature would
be expected to exceed the boiling point of
water.’® Actual estimates of surface temperature
are difficult, but those obtained by measure-
ments of radio frequencies are of the order of
300° C.19:26,29,36 The accuracy of these values is
questionable;* however, there is agreement that
the surface temperature is probably much too
high for the existence of life similar to terrestrial
forms.

Because of lack of agreement of scientists as
to environmental conditions on Venus,™?? it is
considered inappropriate at this time to attempt
studies on survival of terrestrial forms of life
under simulated Venusian conditions. Present
knowledge is based on astronomic observations;
distortions and obscurations introduced by the
atmosphere of Venus handicap acquisition of
more accurate information. Prior to any earth-
bound laboratory experiment, it is essential to
obtain—probably by a probe”™1%37:38—; three-
dimensional map of temperature and moisture on
or about Venus, as well as characterization of
chemical compounds at the surface. Such in-
formation would indicate zones where life as we
know it might exist.?

It is, of course, possible that forms of life
completely unlike those on earth do exist on
Venus; but we agree with Abelson! that our
present microbiological methodology would not
disclose such life. If such life exists, consider-
able ingenuity will indeed be required for its
detection ;17 its very occurrence would necessitate
a redefinition of “life.” Therefore, if the en-
vironment of Venus (when it becomes known)
effectively eliminates organisms similar to those
on earth, then samples from the planet should
be subjected to simulated Venusian conditions.
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