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INTRODUCTION

The successful completion of the Apollo 11 and 12 missions is directly
attriburable to the photographic data obtained from earth-based observa-
tories, Ranger, Surveyor, and finally the Lunar Orbiter missions. Each
program provided significant data that contributed to man's understanding
of the types and composition of lunar-surface features. Using the photo-
graphic data, NASA planners were able to select the best sites for the
first Apollo missions to assure a safe, yet scientifically useful, mission.

Because of the first two Apollo lunar-landing missions, man has a
first-hand knowledge of the age and subsurface composition of the Moon.
The chemistry, minerology, and petrology of the surface and near surface
from two widely separated mare areas are now known. As more lunar
features of diverse types are explored, man will understand the origin and
history of the Moon and the Earth-Moon system better. The Lunar Orbiter
IV photography has helped make these lunar-landing missions possible,
and, in concert with photographic data obtained on succeeding missions,
will continue to be useful for the selection of lunar landmarks and
scientific sites. ’

The Lunar Orbiter IV mission provided photographic coverage of the
entire near side of the Moon at a resolution 10 times better than that ob-
tainable from earth-based observatories. The Orbiter IV mission was de-
signed to provide photographic data for locating lunar features to serve as
landmarks for the astronauts approaching a preselected landing site. In addi-
tion, the photographs provide data necessary for the selection of future
landing sites.

This atlas and gazetteer is a photographic and rabular compilation of

.-named lunar features. appearing- on the near side of the Moon. To

provide an easy method of locating lunar fearures in che atlas, the names
have been annotated on the phorographs, which are accompanied by loca-
tional data regarding the named features.

Five indices comprising the gazetreer are provided for appropriate cross-
referencing of the high-resolution Orbiter IV photography and the me-
dium-resolution photography obtained from the other Orbiter missions.

ANTHONY ]. CALIO
Director of Science and Applications
NASA Manned Spacecraft Center



I. A SHORT HISTORY OF LUNAR NOMENCLATURE



17TH CENTURY

The naming of the lunar craters, mountain ranges, and other features
dates from the middle of the 17th century, when three distinct systems
of nomenclatures were introduced by Langrenus (1645), Hevelius (1647),
and Riccioli (1651). Langrenus used mainly the names of scientists,
members of royalty and the nability, etc. in his system; his map contains
more than 300 features, every one of which is named. Hevelius did not
follow his example, buc likened the front side of the Moon to a map of
Europe and adjacent portions of Asia and Africa, naming the lunar
features after terrestrial counterparrs. Riccioli, however, reverted to Lang-
renus’ system of using personal names, but restricted his selections almost
entirely to astronomers, philosophers, and other scientists whose names at
least were associated in some manner with the Moon. His system was
well planned and consistent; not only were the names basically arranged
in chronological order from the north limb to the south, but they were
also grouped by nationality, interests, teaching, and the like, with the more
important names being assigned to the larger and more prominent craters.

The widespread distribution of the maps of Hevelius and Riccioli, which
were published within important folio volumes, completely eclipsed the
limited production of Langrenus' single-sheet map. Therefore, thar Lang-
renus’ nomenclature was never used is hardly surprising; the systems used
by the two later astronomers soon gained universal acceprance and con-
tinued for the next 140 years, by which time telescopes of improved per-
formance and convenience had become reasonably available.

18TH CENTURY

A pioneer selenographer of the era of improved telescopes was an ama-
teur, Johann Schréter, who charted much of the lunar surface in far greater
detail than had been achieved before. His work soon demonstrated the

inadequacy of both nomenclature systems then in use, because many’

prominent craters temained unnamed. In pariicular, Hevelius' system was
found to be unsuitable because a single name frequently was assigned
to an entire group of craters and because many names were inconvenientdly
long. Schréter added more than 70 new names of astronomers and other
scientists, as well as numerous subsidiary letter designations.

19TH CENTURY

The next milestone in the evolution of lunar nomenclature was reached
with the publication of Beer and Midler's map in 1834. This map, more
than 3 feet in diameter, was based on a network of small craters and
isolated hills, the selenographic positions of which were derermined by
measurements made at the telescope. The map included most of Riccioli’s
and Schroter’s names, 10 of Hevelius' and more than 140 new names added

by Midler. A consistent system for lettering subsidiary features was for-
mulated: craters were assigned Roman lecters; peaks and rilles, Greek

letters; for features the positions of which had been measured, capital
letters were used; and unmeasured features were assigned lowercase letters.
Furthermore, a letter was always placed on that side of a feature nearest
the patronymic crater, a system that reduced obscuration by repetitious
labeling.

In the lacter half of the 19th century, astronomers in various countries
drew detailed maps of the Moon, adding even more new names and re-
placing letters with names. This development resulted in a very unsatis-
factory state of affairs because some craters had as many as three different
designations. '

20TH CENTURY

In 1921, to clarify the existing situation and to standardize the nomen-
clature, the newly formed International Astronomical Union (IAU) ap-
pointed a small committee headed by Sir Frank Dyson, Astronomer Royal
at that time. This work was completed in 1935 with the publication of
Parts 1 and II of Named Lunar Formations by Blagg and Miiller (ref. 1).
(Often, the compilation is referred to as the “Blagg and Miiller Catalog”
or the “IAU Map.”) This publication combined Midler's nomenclature
with those of all subsequent authors insofar as feasible; however, capital
letters were used for subsidiary formations, irrespective of whether the
positions had been measured. The authors assigned lecters to many of the
very small craters and hills (the positions of which Franz and Saunder had
measured ), with the peculiar result that the largest and smallest craters had
designations, but many intermediate-size craters were unnamed.

Because use of the 1935 JAU publication revealed numerous incon-
sistencies, an early rask of the recently established (1960) Lunar and
Planerary Laboratory (LPL) of the University of Arizona was a thorough
revision and extension of both the map and caralog. The work was com-
pleted in 1966. The new map and catalog, published by quadrants (refs.
2 10 5), used a new nomenclature system that the IAU accepted in 1964
and 1967 to supersede the 1935 IAU system. Although the catalog listed
only craters, the map designated rilles, peaks, promontories, and other lunar
features. The LPL map and catalog were compiled using the best earth-
based lunar photography then available. In 1969, revised maps of the
quadrants were issued (refs. 6 0 9).

Since 1966, study of the high-resolution Orbiter IV phorographs has

‘shown that many features that had been designated as craters are unworthy

of such designation, usually because the fearures are merely irregular
depressions. Such doubtful identifications have been omitted in this atlas,
which contains the best of the Orbiter IV photography (highly oblique
photographs and marginal-quality photographs have not been used).
Work on the Orbiter IV atlas and gazetteer was begun in June 1968 and
continued intermittently through March 1970. Although the document
initially was intended to assist Mapping Sciences Laboratory personnel ac
the Manned Spacecrafc Center in rapidly locating named near-side lunar
features, it soon became apparent that the potential worth of this adas and
gazetteer was great enough to warrant formal publication for wider dis-



semination. Relartively early in the project of compiling, verifying, and
cross-indexing -the comprehensive data gathered from numerous sources,
the compilers decided that the high-resolution Orbiter IV photography
would be superior to maps for presenting the information in clear, precise
fashion. During the compilation, discrepancies in spelling, identification,
and nomenclature were noted among the source documents; a significant
amount of time and labor has been expended in resolving such discrepancies
for this document. '

The atlas and gazetreer comprises a systematic photographic and tabular
catalog of officially named features of the lunar near side. Unofficial names
not sanctioned by the IAU are not included, nor are far-side features for
which adequate systematic photographic coverage is unavailable. This docu-
ment should prove useful as a reference source not only to selenographers
and serious investigators of Junar sciences, buc also to students and scientists
with only casual interest in lunar-surface features.



IL A GUIDE TOTHE USE OF THE ATLAS AND GAZETTEER
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THE ATLAS

The atlas contains 404 Lunar Orbiter IV photographs of the near side
of the Moon. Each photograph is accompanied by an alphabetical listing of
the lunar features shown in the photograph and by the alphanumerical
grid coordinates of each feature. The alphanumerical grid system used to
locate a given feature is shown in figure 1; each photograph is divided
into 16 imaginary squares labeled A to D from left to right and 1 to 4 from
top to bottom. For example, the lower right-hand square is designated D-4.

The Orbiter IV spacecraft photographed the Moon from a near-polar
orbit and crossed the visible portion of the Moon in a south-to-north
direction on each succeeding photographic pass. The photographic frames
were numbered consecutively (fig. 2) from south to north for each
succeeding revolution, starting with the southernmost frame on the eastern

“limb (frame 5) and, ending with the northernmost frame on the western

limb (frame 193), with the exception of the “sunset” photography.

The photographs in the atlas correspond to the frame numbers shown
in figure 2 (which, in turn, correspond to the composite photographs in
fig. 3). Each Orbiter IV photograph has been horizontally divided into
three subframes. The southern subframe is indicated by the suffix 1; the
middle, by 2; and the northern, by 3. For example, Orbiter IV photograph
126 consists of subframes 126-1, 126-2, and 126-3.

As shown in figures 2 and 3, several exceptions to the general numbering
system occur on the eastern limb of the Moon. These exceptions, which
consist of photographs taken at the conclusion of the Orbiter IV mission,
are called the “sunset” photographs. The three subframes of each sunset
photograph were further subdivided into four equal parts and enlarged
to make the scale of the sunser photography nearly equal to the scale of
the other near-side photography. For example, subframe 165-2 has been
subdivided into phorographs 165-2.1, 165-2.2, 165-2.3, and 165-2.4.

It should be noted that a few features on the northwestern limb are not
shown because no Orbiter photography-of that atea éxists.

In addition to the annotated photography and the accompanying data
other aids 1o the reader have been used in the atlas. Arrows have been
used to point toward patronymic craters, patronymic craters not shown on
the subframes have been annotated on the margins in the general direction
of the craters, and the numbers of adjacent subframes also have been
included in the margins. The convention of placing the letter designation
in the direction of the patronymic crater was used. Frequently, the craters
being designated have been outlined for clarity. The predominant con-
siderations in the compilation of this atlas have been accuracy and clari-
fication of fearure locations and names.
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FIGURE 1.—Locational grid system.
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FIGURE 2.—Near-side distribution and photograph numbers of
Lunar Orbiter IV coverage (schematic).

THE GAZETTEER

The gazetteer consists of five indices. Index I, Lunar Names, contalns
an alphabetical listing of lunar features, Blagg and Miiller (B&M) and
LPL reference numbers, approximate coordinates derived from reference
10, and the Orbiter IV subframes on which the feature appears.

Index II, Lunar and Planetary List, contains the numerical LPL listing
and the corresponding feature identification.

Index III, Blagg and Miiller List, contains the numerical B&M listing
and the corresponding feature identifications. Identifications that have
been changed or deleted from the 1935 B&M catalog are not retained in
this index.

Index IV, Lunar Orbuer Coverage contains an alphabetical listing of
lunar features the Lunar Orbiter mission on which the fearure was photo-
graphed, and the moderate resolution frame number. Unlike Index I, this
index does not include Orbiter IV photography.

Index V, Notes, consists of three related parts. Part 1 primarily lists
feature names and a remarks column citing newer names and the reason
for the changes; Part 2 primarily lists discrepancies found on the LAC
and AIC maps used; and Part 3 lists names for which various diacritical
marks are necessary. These marks are not available on computer print-outs.

Table I lists the Greek alphaber for reference purposes.

TABLE L
a alpha v nu
B bera & xi
y gamma o omicron
8 delea T pi
e epsilon p tho
{ zera o sigma
7 eta T tau
8 thera v upsilon
v ioma ¢ phi
x  kappa x chi
A lambda ¢ psi
p mu «» oOmega

10.

| ] ~—LEGEND—
A "4 777719777l == exisTiNG FRAMES
! ! EXISTING FRAMES NOT USED
i 1
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FIGURE 3.—Near-side distribution and frame numbers of Lunar Orbiter IV
photography (Courtesy of the Lunar and Planetary Laboratory).
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