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ABSTRACT
Present knowledge is collected on the Mercury orbit, diameter, mass, density, rotation, surface features, atmosphere,

polarization, albedo, and color. Comments are presented on problems that may be solved from image resolutions of
about 1 km.

1. Orbit

The mean orbital distance a for 1968 is 0.387099astr. units *; the eccentricity e, 0.205628; and
the inclination /, 7?00415. The quantity a varies little
except for minor periodic terms; e varies during
several million years from 0.109 to 0.241; / (counted
with respect to the invariable plane of the planetary
system) varies from 4?5 to 9?8; while the longitude
of the perihelion and the longitude of the ascending
node on the invariable plane rotate in periods of
respectively 220 and 250 millennia (Brouwer and
Clemence 1961). (To these, small relativistic effects
must be added.) A plot of the time variation of e
and i for 107 years centered on the present epoch,
and based on the theoretical analysis by Brouwer and
van Woerkom (1950), kindly provided by Drs. E. C.
Hubbard, C. Oesterwinter, and C. J. Cohen, is ap
pended. It is unknown how much a, e, i may have
varied through the entire age of the solar system,
4.6-4.7 10° years; it is possible that the variations
have not been vastly larger than during the past
"several million" years for which the perturbation
theory is known to be approximately valid.

*The astr. unit is 149,597,892 ± 1.5 km (Muhleman 1969).
1) Paper presented at CalTech Mercury Symposium, Feb

ruary 4, 1970.

2. Diameter, Mass, Density
From micrometric observations and disk-meter

measures, particularly during Mercury transits across
the solar disk, a diameter of 0.38 Earth was derived.
Recently a much more precise radar measure has
been obtained (Ash et al. 1967), 4868 ± 4 km, or
0.382 Earth.

The first fairly accurate value of the mass was
derived by Rabe (1950), 0.0543 Earth ± 0.7%.
Improved values were derived (Ash et al. 1967)
from radar data and by Mulholland (1968) from
Mariner V signals, of 6,021,000" * Sun or 0.0553
Earth ± 0.9%, and 5,935,000"! or 0.0561 Earth,
respectively. We may therefore conveniently adopt
the old Newcomb (1895) result since then used in
the Nautical Almanac, 6,000,000"1 Sun or 0.0555
Earth ± 1 %.

The resulting mean density of the planet is 1.01
Earth or 5.6 cgs ±1%. Because of the small mass
of Mercury (small gravitational compression), it
may be directly compared with the uncompressed
density of the Earth, 4.2; of Mars, 4.0; and of the
Moon, 3.3. There is thus no doubt that density and
therefore composition differences of the terrestrial
planets are real, and that the assumption of near-
equality in composition is erroneous. Mercury is
composed of 65°-70% by weight (half the volume)
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