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A simple, idealized model of the greenhouse effect for
the three-component gaseous mixture was studied. The model
was simulated at different partial pressures of C02,N2,H20
and the solar energy incident flux increment of 25 -30%Z as a
reasonable estimate of the increase in luminosity since the
planets were formed [(1,.,2]. Surface temperature (Ts) is
determined as a function of solar radiation and of total
pressure value of gaseous components(Ptot = PCO2+ PN2+PH20 ).
The net fluxes for molecular atmosphere 1is calculated by
method of Pollack [3] and additional spectral parameters of
gaseous components are corrected according [4]. We suggest
that the atmosphere composed of water vapor, carbon dioxide
and nitrogen could be accumulated as a result of degassing a
priori divided into three stages.

A total budget of degassed fraction of CO2,N2, H20 on Venus
is considered as corresponding to a global inventory of the
Earth. The first stage of degassing 1is assumed to be
characterised by thé moderate rate of Co02 N2 ,H20
accumulation.So the surface temperature could be predicted to
increase gradually exceeding the recent Ts value.

The second stage could be assumed to coincide with the time
of the existence of planetary global molted layer which could
be formed as a result of energy release at final stages of
the accretional process and/or core segregation [5-8]. If the
depth of this layer is corresponding to pressure above 1-2
kb, the fluid separated from the melt should contain only
carbon dioxide [9]. Accordingly the atmospheric mass was
increased mainly at the account of carbon dioxide. The
surface temperature should be a function of the water vapor
pressure. At the partial pressure of H20 above 10 bar the
surface temperature was found to be Ts>1200 K provoking the
melting surface material.

Probably the molted surface material could be joined with
the melt in the planetary interior and the degassing rate
severely increased. For example the surface basaltic layer of
S5-10 km thick should be joined with the interior within 5-10
m.y. Dn the stage the degassing fluid is assumed to contain
mainly water vapor[9]. As a result the partial pressure of
H20 as well as the surface temperature should be increased.
The succeeding decrease of the atmospheric mass corresponding
to the decrease of Ts up to the beginning of crystallization
surface material proceed as a result of the photodissociation
of water vapor and the escape of hydrogen. Oxygen formed as
a product of water vapor dissociation should be consumed in
the oxidation of iron containing in melt.

If based on the Lewis hypothesis [10] predicting the
cometary flux and volatile-rich asteroids to be sufficient of
maintainance of steady—-state abundance of H20 on Venus the
variations of surface temperature must be followed by the
stochastic variations in water abundance which was described
by Grinspoon and Lewis [11].
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So we considered two possible scenarios of water depletion
of Venus:the initial H20 depletion of proto-Venus material
and the early release of water vapor from the global magmatic
surface layer. Both scenarios lead to a single conclusion:
the planetary magmatism and tectonics are greatly different
from the terrestrial. The possible consumption of oxygen
approximated similar to the world ocean could be resulted in
the substantial oxidation of surface material.
References:[1]JNewkam M.J., Rood R.T. Science. 1977. Vol.198.
N4321. P.1035- 1037. [2]Gough D.0. Solar Phys.1981.Vol.74.
N1i. P.21-34. [3]Pollack J.B. Icarus. 1969.
Vol.10.N3.P.301-341. (4]Shari V.P.Preprint; Institute of
Applied Mathematics USSR Academy of Science.l1985.N161.25p.(in
Russian). [S5]Hanks T.S., Anderson D.L. Phys. Earth Planet.
Inter. 1965.V0ol.2. N1.P.19-20. [6]Safronov. V.5., WVitvyazev

A.V., Maeva 5S.V. Geokhimiva. 1978. N12. P.1763-17&69 (in' -

Russian). [7])Kaula W.M. J.Geophys. Res. 1979.
Vol.84.NB3.P.999-1008. [8]Ringwood A.E. Origin of the Earth
and Moon. N.Y., Springer—Verlag. 1979. [9]Kadik A.A.. Lukanin
0.A. Geokhimiya. 1982. N2. P148 - 156 (in Russian).
[10]JLewis J.S. Earth Planet. Sci.lLett. 1972.Y0l.15. N3. P.286
- 290. [11]6Grinspoon D.H., Lewis J.S5. Icarus. 1988. Vol.74.
Ni. P.21-35.

© Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System



