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ABSTRACT
Observations establish the existence of two well-separated cloud layers on Venus: (a) a patchy layer observed in photo

graphs taken at \<4200 A, apparently consisting of bright veils often thousands of km in size, which at times exhibit retro
grade motions up to 100 meters/sec, composed of particles about 0.1 /* diameter; and (b) a yellowish, optically impenetra
ble layer exhibiting gross horizontal structure only rarely, but having a variable upper boundary situated well within the tro
posphere. New diameter measures of the planet, coupled with recent data on the atmospheric temperature profile (Fig. 5),
indicate that the UV layer occurs in the upper stratosphere, near the mesopause; and confirm that the boundary of the thick
yellow haze layer is just below the tropopause, within the troposphere. With the known mixing ratio H20/C02 for the upper
Venus troposphere, the possibility of water or ice clouds in the visible layers can be dealt with definitively.

A compilation of published photometric data from 0.2-4.0 n and new spectrophotometric data (Fig. 2), compared to new
laboratory measures (Figs. 6, 8), show that the chief constituent of the yellow haze layer is incompletely-hydrated FeCl., n
=i 1.55; three absorption bands observed on Venus are attributed to Fe2+ (d-d) and one each to Fe-H20, Fe-Cl and O-H.
The vapor pressure of H50 in the upper troposphere of Venus, derived from the NASA CV-990 results in Comm. LPL No.
100, is found to be essentially equal to the equilibrium dissociation pressure of the Venus cloud particles and is so interpreted.
The published H.O measurements by Venera 4-6 for the deeper layers are discussed but found to be incompatible with well-
established results.

The upper UV haze layer is thereupon re-examined; it may be NH.Cl(s). The violet-blue haze can be simulated in the
laboratory by adding HCl(g) to NH^(g) in very low concentrations.

It is concluded that Venus has a halide meteorology, compared to a water meteorology on Earth, and an ammonia
meteorology in Jupiter and Saturn. The near-absence of water on Venus must be a basic planetary property, apparently result
ing from a protoplanet temperature being substantially higher than that of proto Earth, which caused H20 to be in the vapor
phase and lost with the inert gases. This must have been caused by Venus forming later in the solar development as well as
closer to the Sun.

Hypotheses on the composition of the Venusclouds have proliferated in recent years. The
Proceedings of the CalTech-JPL Lunar and Plan
etary Conference (1966) describes the following
interpretations, held by different authors: small water
droplets, small ice crystals, hail stones (at depth);
derivatives of methane, ethane, and benzene; and
dust. Other recent publications have considered snow
flakes (at depth), NH4C1, an ice-HCl solution, vol
canic products, a carboniferous swamp, a planetary
oil field, and the "global-seltzer ocean" theory. A
useful critical view of this curious assortment is

* Sections 1-3 were presented at the Second Kitt Peak
Planetary Conference, March 11-13, 1968.

made in the NASA Handbook of Venus (1967). Of
necessity, many questions had to be left open for
lack of data.

With the very low, but finite, mixing ratio of
H2O/CO2 now established from the NASA 990 Jet
observations (Comm. LPL Nos. 95, 100), and with
the reinterpretation of the 2 p, region of the Johns
Hopkins balloon spectrum of Venus (Comm. LPL
95), coupled with the new polarization data of Venus
by Coffeen (1968), the problem of water or ice
clouds can be dealt with definitively. One of the
arguments used in past years in support of the ice
hypothesis, the low reflectivity of the planet between
3-4 p., is reinterpreted on the basis of new spectro
photometric data and found to lead to a very dif
ferent conclusion.
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