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Enduring the hot, dense atmosphere of Venus, a Soviet spacecraft
has provided the first look at the planet’s surface in color

balance. The checked strip at right is a color-test chart, which,
says Harold Masursky of the U.S. Geological Survey, probably
includes what under earthly lighting would be shades of blue and
green as well as the apparent red-orange hues. The Soviets have
reported that the planet’s sky is “orange,” as seems to show in
light reflected from the spacecraft’s landing ring in the fore-
ground. (The jagged “teeth” around the ring are “spoilers,” de-
signed to keep the lander from swinging as it hung from its
parachute lines during its descent. Several years ago, the Soviets
provided the U.S. Viking project with data on such descent-
aerodynamics, based on experience with Soviet Mars landers in
the early 1970s. The other piece of hardware in the color Venera
photo, just left of center, is the jettisoned protective cover for the
camera’s viewing window.) James Pollack of the NASA Ames Re-
search Center has suggested that an orange-ish sky over Venus
would not be unexpected, since the dense atmosphere would
distort and absorb the blue wavelengths of incoming sunlight.
What appear to be patches of sky at the photo’s upper corners
show only a pale orange tint, but this could be due to lighting and
exposure effects.

The brownish hue of the surface, while it could be that of a
gray-black terrain (like that of earth’s moon) seen through the
Venus atmosphere, is what some researchers would expect to
result from highly oxidized material. The color of Mars, for
example, is essentially that of rust—oxidized iron. (The similar
though paler color of the Martian sky—a much thinner and thus
less blue-absorbing atmosphere than that of Venus — has been
attributed to suspended particles of surface dust.) Free oxygen is
almost non-existent in the Venus atmosphere, but recent
analysis of deuterium:hydrogen measurements from the U.S.
Pioneer Venus mission has indicated to the University of Michi-
gan’s Thomas M. Donahue and colleagues that the planet once
had a veritable ocean’s worth of water (SN: 12/12/81, p. 372). The
water would have long since dissociated in the heat, letting its
hydrogen escape into space, but the heavier oxygen could have
stayed behind to oxidize the crust. Furthermore, notes Jeffrey L.

Warner of the NASA Johnson Space Center, although the present
Venus atmosphere has a far smaller percentage of water than
earth’s, it also has a far greater total pressure, so that the partial
pressure of water on the two planets is about the same. The fact
that Venus is also hotter than earth by more than 400°C, he says,
means that water there has a greater “activity,” or potential for
such reactions as oxidation and erosion.

The overall appearance of the scene, says Masursky, “fits per-
fectly” with expectations based on earlier studies. Radar maps
from the Pioneer Venus orbiter and from the Arecibo and Gold-
stone on earth showed the topography and roughness of the re-
gion (and indeed of much of the planet) to be typical of basaltic
lava flows. Soviet analyses of X-ray fluorescence spectroscopy
conducted by both Veneras 13 and 14 indicate the presence of
tholeitic basalt, “the commonest kind on earth and the moon.”
Such basalts, he says, often form in layered flows, and U.S. and
Soviet researchers alike have noted the layered appearance of
the landing sites. Also typical of such floodlike “effusive” flows is
the lack of large vesicles, or remanent gas bubbles, such as might
have powered more explosive eruptions.

Both of the Venera 13 photos show abundant small particles on
the surface (the Venera 14 site appears much “cleaner”), and sci-
entists have suggested that physical and chemical erosion could
be particularly active on Venus. Winds near the surface are slow,
however, and James Garvin of Brown University points out the
lack of “wind tails” —accumulations of fine particles on the lee
sides of the larger chunks. On the other hand, some observers
have said that the “fines” appear concentrated around the
lander, as though they were formed by the spacecraft’s impact,
so that there might simply have been no time for wind tails to
form.

The rush of recent U.S. and Soviet data from Venus had ena-
bled major advances in addressing the planet’s mysteries, but as
the photos indicate, numerous questions remain. All six success-
ful Venera cameras, after all, have photographed perhaps the
equivalent acreage of a modest park. —JONATHAN EBERHART
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