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The rapid progress of discovery in the zone of minor
planets, the anomalous forms and positions of their orbits,
the small size as well as the great number of these telescopic
bodies, and their peculiar relations to Jupiter, the massive
planet next exterior,—all entitle this part of the system to
more particular consideration than it has hitherto received.
The following essay is designed, therefore, to supply an
obvious want. Its results are given in some detail up to the
date of publication. Part I. presents in a popular form the
leading historical facts as to the discovery of Ceres, Pallas,
Juno, Vesta, and Astreea; a tabular statement of the dates
and places of discovery for the entire group; a list of the
names of discoverers, with the number of minor planets
detected by each; and a table of the principal elements so far
as computed.

In Part Il. this descriptive summary is followed by
questions relating to the origin of the cluster; the elimination
of members from particular parts; the eccentricities and
inclinations of the orbits; and the relation of the zone to
comets of short period. The elements are those given in the
Paris Annuaire for 1887, or in recent numbers of the Circular
zum Berliner Astronomischen Jahrbuch.

DANIEL KIRKWOOD.

BLoomingTON, INDIANA, NOVvember, 1887.
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1. Introductory.
PLANETARY DISCOVERIES BEFORE THE ASTEROIDS
WERE KNOWN.
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The first observer who watched the skies with any degree
of care could not fail to notice that while the greater number
of stars maintained the same relative places, a few from
night to night were ever changing their positions. The
planetary character of Mercury, Venus, Mars, Jupiter, and
Saturn was thus known before the dawn of history. The
names, however, of those who first distinguished them as
"wanderers" are hopelessly lost. Venus, the morning and
evening star, was long regarded as two distinct bodies. The
discovery that the change of aspect was due to a single
planet's change of position is ascribed to Pythagoras.

At the beginning of the seventeenth century but six
primary planets and one satellite were known as members of
the solar system. Very few, even of the learned, had then
accepted the theory of Copernicus; in fact, before the
invention of the telescope the evidence in its favor was not
absolutely conclusive. On the 7th of January, 1610, Galileo
first saw the satellites of Jupiter. The bearing of this discovery
on the theory of the universe was sufficiently obvious. Such



was the prejudice, however, against the Copernican system
that some of its opponents denied even the reality of
Galileo's discovery. "Those satellites," said a Tuscan
astronomer, "are invisible to the naked eye, and therefore
can exercise no influence on the earth, and therefore would
be useless, and therefore do not exist. Besides, the Jews and
other ancient nations, as well as modern Europeans, have
adopted the division of the week into seven days, and have
named them from the seven planets; now, if we increase the
number of planets this whole system falls to the ground."

No other secondary planet was discovered till March 25,
1655, when Titan, the largest satellite of Saturn, was
detected by Huyghens. About two years later (December 7,
1657) the same astronomer discovered the true form of
Saturn's ring; and before the close of the century (1671-
1684) four more satellites, Japetus, Rhea, Tethys, and Dione,
were added to the Saturnian system by the elder Cassini. Our
planetary system, therefore, as known at the close of the
seventeenth century, consisted of six primary and ten
secondary planets.

Nearly a century had elapsed from the date of Cassini's
discovery of Dione, when, on the 13th of March, 1781, Sir
William Herschel enlarged the dimensions of our system by
the detection of a planet—Uranus—exterior to Saturn. A few
years later (1787-1794) the same distinguished observer
discovered the first and second satellites of Saturn, and also
the four Uranian satellites. He was the only planet discoverer
of the eighteenth century.

2. Discovery of the First Asteroids.
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