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is completely unlike any size distribution on the terrestrial planets.

Therefore, the computer simulations strongly indicate that the ease

1 equilibrium resurfacing model is not a valid explanation for the

resurfacing history of Venus. The observed nonrandom distribution

of volcanic features [3] and the noncorrelation of the density of

impact craters and volcanic features in equal areas [2] are further

arguments against the equilibrium resurfacing model.

Case 2 of the equilibrimn resurfacing model C_I 0% resurfacing

areas) simply will not work, except at the 100% (global) resurfacing

level. Figure ld is a Monte Carlo simulation for constant 10%

resurfacing areas with a constant 50-m.y. time interval between

events. Clearly the crater distribution is completely nortrandom and

totally different from the observed distribution. We have done

simulations for 25% and 509'0 resurfacing areas with similar results.

Therefore, the equilibrium resurfacing model is not a valid model

for an explanation of the observed crater population characteristics

or Venus' resurfaeing history.

The global resurfacing model is the most likely explanation for

the characteristics of Venus' cratering record. The amount of

resurfaeing since that event, some 500m.y. ago, cart be estimated by

a different type of Monte Carlo simulation. In this simulation the

cratering record begins 500 m.y. ago with the observed crater size

distribution. Our first simulation randomly selects craters from this

size distribution and resuffaees areas with volcanos randomly

selected from the observed volcano size distribution. The time

interval between volcanic events is chosen so that only 4% of the

craters are flooded at the end of 500 m.y. To date, our initial

simulation has only considered the easiest case to implement. In this

case the volcanic events are randomly distributed across the entire

planet and, therefore, contrary to observation, the flooded craters

are also randomly distributed across the planet. This simulation

results in a maximum resurfaced area of about 10% of the planet

since the global event, and an obliteration of about 4% of the craters.

Future simulations will take into account the observed nonrandom

distribution of flooded craters and, therefore, the nonrandom distri-

bution of volcar_c events. These simulations will probably result in

a lower percentage of planet resurfacing because volcanism will be

concentrated in smaller areas.

References: [1] Phillips R. I. et al. (1992) LPSC XXIII,

1065-1066. [2] Schaber G. G. et al. (1992) JGR, special Magellan

issue, in press. [3] Head I. W. et al. (1992) JGR, special Magellan

issue, in press. ^
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The Pioneer Venus Large Probe Mass Spectrometer detected a

large quantity of methane as it descended below 20 km in the

atmosphere of Venus. Terrestrial methane and t_SXe, both originat-

ing in the same container and flowing through the same plumbing,

were deliberately released inside the mass spectrometer for instru-

mental reasons. However, the 136"Xedid not exhibit behavior similar

to methane during Venus entry, nor did CH 4 in laboratory simula-

tions. The CH 4 was deuterium poor compared to Venus water and

hydrogen. While the inlet to the mass spectrometer was clogged

with sulfuric acid droplets, significant deuteration of CH 4 and its H z

progeny was observed. Since the only source of deuterium identifi-

able w as water from sulfuric acid, we h ave concluded th at we should

correct the HDO/H20 ratio in Venus water from 3.2 x I0 -z to

(5 + 0.7) x 10-'.

When the probe was in the lower atmosphere, transfer of

deuterium from Venus HDO and HD to CH 4 Can account quantita-

tively for the deficiencies recorded in HDO and HD below 10 kin,

and consequently, the mysterious gradients in water vapor and

hydrogen mixing ratios we have reported. The revision in the D/H

ratio reduces the mixing ratio of water vapor (and Ha) reported

previously by a factor of 3.2/5.

We are not yet able to say whether the methane detected was

atmospheric or an insmmaerttal artifact. If it was atmospheric, its

release must have been episodic and highly localized. Otherwise,

the large D/If ratio in Venus water and hydrogen could not be

maintained.
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Venus differs from Earth in that water is essentially absent and

its surface temperatures are about 470 K higher. The competing

effects of high surface temperature and dry lithologies on the long-

term history of surface topography have been studied using the

I'mite-element method (Tecton) [ I ].

The relaxation history of surface topographic features, such as

coronae and mountain belts, is a function of thermal gradient,

crustal thickness and lithology, regional stresses, and basal tractions

applied to the lithosphere. In this study we have examined the

relative effects of these factors over a period of 500 Ma (presumed

to be the mean age of the venusian surface) [2].

We assume that the venusian crust is composed of various

combinations of diabase, gabbro, komatiite, and refractory litholo-

gies such as anorthosite and websterite. Using appropriate thermal

conductivities and surface heat fluxes scaled from Earth values

(with and without a secular cooling contribution from the core)

[3,4], thermal gradients ranging from about 20 K km -I to 60 K krn -I

are computed. We further assume that the thickness of a diabase

crust is limited by the dry solidus. The models are dynamically

isostatically balanced, using an elastic foundation.

Preliminary results of the study are shown in Fig. 1, in which a

2-krn-high volcanic plateau has been instantaneously emplaced on

the surface. For this model the crustal thermal gradient was

28 K km-L After the elastic response (essentially representing

initial isosta_tic balance) the topography relaxes until the plateau is

about 230 m above the surrounding region, and the slope from ridge

crest to moat has been reduced from an initial 6 ° to about 2.5 ° . The

values we obtain for our model plateau heights and slopes are in the

observed range for venusian coronae. Thus we argue that coronae on

Venus can be modeled as the product of elastoviscous relaxation of

volcanic plateau. Although our starting models are oversimplifica-

tions, they do show all the critical morphological characteristics of

venusian coronae. Matching the observed spectrum of corona

morphology by varying the size, initial slope, and theology of model

plateaus enables constraints to be placed on plausible values for the

venusian heat flux. We argue that the mean global heat flux must be

significantly lower (J/3) to be consistent with the observed spec-

trum of coronae topography.

We are presently examining models similar to those described

above to investigate venusian mountain belts. Our models differ


