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FOI’GWOI’C’I

In July of 1969 the United States landed two men on the Moon and safely
returned them to Earth in response to the challenge set forth by President
John F. Kennedy at the beginning of the decade. That response required the
marshaling of hundreds of thousands of persons in an intensive effort to resolve
a host of substantial problems, some of which required extension of the existing
limits of human knowledge. Among the major problems was the determination
of the nature of the lunar surface. Could it support a manned spacecraft, and
what were the possibilities of finding sufficiently smooth sites for the landings?
The early lunar exploration program of NASA, which was based on the use of
unmanned spacecraft, was designed to provide answers to these questions and
also to provide a wealth of scientific data.

The Lunar Orbiter program, designed to obtain detailed photographs of
potential Apollo landing sites, was a significant part of this exploration pro-
gram. The program was managed by the Langley Research Center, with The
Boeing Co. as prime contractor and Radio Corp. of America and Eastman
Kodak Co. as major subcontractors. Five spacecraft were placed in lunar orbit
from 1966 to 1967, and photographs covering landing sites and specific areas
of high scientific interest were sent back to Earth. The last flight completed
the photographic survey of the entire surface. A selection of these photographs,
covering all the lunar surface, both front and back, is collected in this Atlas
and shows greater surface detail than has previously been available from any
source. This store of information is presented as a base for planning future ex-
ploration of Earth’s nearest neighbor and also to stimulate interest in further
scientific study of the Moon.

The undersigned, who were program manager and spacecraft manager,
respectively, of the Lunar Orbiter program, take this opportunity to acknowl-
edge the outstanding contributions of the many individuals from companies,
universities, and Government organizations who contributed to the success
of the program; to them we dedicate this atlas.

Crrrrorp H. NELSON
IsraEL TaBACK
LaxeLEy REsEArRcH CENTER
Hampton, Va.
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During 1966 and 1967 the National Aeronautics and Space
Administration launched five Lunar Orbiter spacecralt to obtain
photographs from orbit of the surface of the Moon. The recon-
structed photographs and support data are now on file at the
National Space Science Data Center (NSSDC), Goddard Space
Flight Center, Greenbelt, Md. The purpose of this Atlas is to
present a selection of these photographs which provides essentially
complete coverage of the near side and far side of the Moon in
greater detail than any publication now in existence.

A summary of the {ive missions is given in table 1 (p. 19). The
first three spacecralt essentially satisfied the primary objective
to obtain high-resolution photographs of proposed Apollo landing
sites. The fourth spacecraft systematically photographed the near
side of the Moon and the fifth spacecraft completed the far-side
coverage. The primary emphasis was not only to support the
Apollo program but also to provide more detail in many areas
that have been studied from Earth-based observations. At the
average spacecraft altitude of about 3000 km for the photographs
contained herein, the resolutions of the two cameras were ap-
proximately 500 meters and 65 meters; whereas under favorable
conditions, Earth-based photography of the NMoon can reveal
details only assmall as 500 to 1000 meters,

All the Lunar Orbiter photographs have been reprocessed from
the original video data tapes. Special attention was given to the
Atlas photographs to insure high quality and uniformity of ap-
pearance. They are presented here as 300-line-per-inch halftone
reproductions (plates 1 to 675). The halftone negatives were pre-
pared by the Army Topographic Command (TOPOCOMI). The
Lunar Orbiter photographs have been referenced to the lunar sur-
face by a complete set of index maps which permit identification of
those photographs showing a particular site or area. The Apollo

Figure 1.-Lunar Orbiter spacecraft in flight configuration.

uction

zone photographs and the Atlas photographs have also been ref-
erenced separately by two additional sets of index maps. The index
maps were prepared by the Aeronautical Chart and Information
Center (ACIC). An alphabetical listing of prominent lunar features
is given which will aid in the location of these features within the
Atlas. A bibliography has also been included to refer the interested
reader to additional information on the results of the program.

Lunar Orbiter Spacecraft

The Lunar Orbiter spacecraft is shown in flight configuration in
figure 1. Detailed information regarding the spacecraft can be
cbtained from documents cited in the bibliography. Since the
photography cannot be fully interpreted without an understanding
of its origin, the photographic subsystem is herein discussed in
detail.

PHOTOGRAPHIC SUBSYSTEM

The primary elements of the photographic system (fig. 2) were
a dual-lens camera, a film processor, and a readout system. The
80-mm focal-length lens provided an angular coverage of 44.4° by
38°. The 610-mm focal-length lens photographed a small area,
centered within this field, with an angular coverage of 20.4° by
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Frcure 2.—Photographic subsystem.
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5.16°. (See fig. 3.) To distinguish between the two exposures, those
made with the 610-mm focal-length lens are referred to as high-
resolution frames (or H frames) and those made with the 80-mm
focal-length lens, medium-resolution frames (or M frames).

The photographs were interlaced on a single strip of Kodak
high-definition aerial film, type SO-243, 70 mm wide and 80
meters long, as shown in figure 3. The S0-243 film was selected
because it is relatively insensitive to radiation and, although
its aerial exposure index of 1.6 is slow compared with that of
other emulsions, it has an extremely fine grain structure. At a
contrast ratio of 3 to 1, the angular line-pair resolutions of the
recovered photographs were 34 and 4.4 seconds of are, respec-
tively, for the medium- and high-resolution cameras. Prior to
use, the edges of the film were preexposed with framelet numbers,
a 9-level gray scale, and resolving power charts. A geometric
pattern (fig. 4) was preexposed on the spacecraft film of Lunar
Orbiters IT to V at the same time as the edge data. This pattern
aided in the detection of and compensation for distortion intro-
duced by the processing, readout, and ground reproduction
systems. The folding mirror in the optical path of the 610-mm
focal-length lens caused reversal of the high-resolution images
with respect to the medium-resolution images. This condition
resulted in the edge data being turned over when the film was
printed in reverse to give properly oriented pictures.

Essentially, both lenses opened simultaneously at a fixed
aperture of f/5.6. Timing lights which encoded the exposure
time were recorded on the film. A between-the-lens shutter was
used with the 80-mm focal-length lens; a double-curtain focal-
plane shutter, with the 610-mm focal-length lens. Shutter speeds
of 0.04, 0.02, and 0.01 second were selectable by transmitted
commands. Photographs could be taken as single exposures or
in 4-, 8-, or l6-exposure sequences, both the sequence and the
time between successive exposures being selectable. Multiple-
frame sequences gave an overlap in the direction of flight.

The film was held in the focal plane by film clamps and vacuum
which held it flat against the platens during exposure. The platens
moved the film during exposure to eliminate image smear caused
by the rapid movement of the spacecraft over the lunar surface
at low altitudes. The platen velocity, which provided the image
motion compensation (IMC), was regulated by a mechanical
linkage to an image-motion-sensing device, the velocity-height
(V/H) sensor. The V/H sensor optically locked on to the image
of the lunar surface through the high-resolution lens and caused
the platens of each camera to move at the velocity of its image.

In a normal photographic sequence, the spacecraft was oriented
to the correct attitude, the lenses were uncovered by the opening
of a thermal door on the spacecraft, the V/H sensor was activated,
and the camera was turned on. After the “camera-on” command,
the cameras operated in an automatic sequence to: (1) clamp the
film to the platen and draw it flat by differential pressure, (2)
start moving the platens in synchronization with the image
motion, (3) open the shutters for simultaneous exposures, (4)
return the platens to the rest position, and (5) advance the film
for the next exposure. This sequence was repeated until all photo-
graphs commanded were taken.

After exposure, the film was held in the camera storage looper.
The storage looper (fig. 2) consisted of a series of fixed rollers in
a stationary carriage and a series of rollers in a movable carriage
which rode on a track. As film entered the looper, a spring caused
the movable carriage to move away from the fixed carriage; thus,
a storage capacity for up to 6 meters (=20 ft) of film was
provided.

Upon completion of a photographic sequence, a processor
dryer, on command, processed film from the storage looper at a
rate of 6.09 cm (2.4 in.) per minute. Processing was accomplished
by pressing the film into contact with Kodak dry Bimat transfer
film, type SO-111. Kodak Bimat film consists of a normal film
base coated with a gelatin layer presoaked with a special mono-

bath processing solution. The solution both developed and fixed
the photographic image during the 3.4 minutes the exposed film
and Bimat film were in contact on the processing drum. Processing
temperature was closely controlled at 29.5° C.

The exposed film and Bimat film were then separated, the
Bimat film going to a takeup spool and the developed film to a
dryer drum. The film was in contact with the dryer drum for 11.5
minutes at a temperature of 35° C. Moisture driven from the film
by the heat of the dryer drum was absorbed by special chemical
salts in pads around the dryer; thus a controlled humidity environ-
ment was maintained in the photographic subsystem. After
leaving the dryer, the film was transported through the readout
storage looper and readout mechanism and stored on a takeup
spool. The film was then ready for readout.

At the completion of all photography, the procedure was to
cut the Bimat film and read out all the photographs by running
the film in reverse and taking it up on the film supply reel. Because
of limitations on the number of frames that could be scanned per
orbit, this procedure required about 2 weeks. However, through-
out the mission the readout storage looper provided the capability
of reading the last four exposed frames for priority return of
important data and for monitoring system performance.

The readout section (fig. 5) consisted of a line scan tube, a
photomultiplier tube, and the associated optics and electronies.
In the line scan tube, a spot of light, 112 microns in diameter,
generated by the electron beam moved linearly across the face
of a revolving phosphor drum. Rotation of the drum avoided
local overheating of the phosphor, but it did not affect the orienta-
tion of the line. The spot was focused by the scanner lens and
projected as a reduced image, 6.5 microns in diameter, onto the
film where it moved 2.67 mm horizontally in one direction (the
return trace was blanked out). The scanner lens moved con-
tinuously at right angles to the film edge. The result was a complete
scan of a “framelet” consisting of 16 359 parallel scan lines, each
2.67 mm long, across 57 mm of the 70-mm film. At the completion
of a framelet, the film was advanced 2.54 mm to allow for an
overlap before making the next scan in the reverse direction
across the film. A complete dual-exposure frame, 298 mm long,
required 117 framelets.

The light passing through the film, modulated by image density,
was sensed by a photomultiplier tube through the associated
light-collector optics. An electrical signal proportional to the
intensity of the transmitted light was generated, amplified, and
transmitted to the ground receiving station. The received video
signal was sent to the ground reconstruction electronics (GRE)
where it was converted to a line scan on a kinescope tube. The
variations in light intensity on this kinescope tube corresponded
to the variations in image density on the spacecraft film.

The line on the kinescope tube was recorded on moving 35-mm
Kodak television recording film, type SO-349. The image on the

Light-collecting optics

FiGUure 5.—Readout scanner.



35-mm film was 7.2 times the size of the image on the spacecraft
film. After processing, this positive image film was run through
a film cutter to remove excess film and the individual framelets
were separated. The framelets were then laid side by side on
stable-base polyester film to reconstruct the original photograph.
Master negatives were made from these positives.

A full medium-resolution photograph was reconstructed from
approximately 27 framelets and measured 47 em by 40 em. The
high-resolution photograph consisted of approximately 86 frame-
lets and measured 158 ¢m by 40 em. Because this size was un-
wieldy, the practice was to assemble high-resolution frames into
three sections. Photographic reassembly is illustrated in figure 6.

IMPERFECTIONS

Certain imperfections may be observed in some of the photo-
graphs. These imperfections are directly traceable to the method of
film development, the readout system, the video data, or the
GRE system.

Most photographs are not perfectly rectangular. This distortion
was caused by a misalinement of the line-scan tube with respect
to the mechanical scan direction. When the projected line was
not perpendicular to the scan direction during readout, and the
kinescope trace in the GRE system was perpendicular to the edge
of the 35-mm film, then a noticeable tilt could be observed when
successive framelets were laid side by side to reconstruct a
complete frame.

Many framelets appear to have light and dark stripes running
parallel to their edges. This effect was due primarily to an inherent
nonuniformity in the light output of the scan system in the space-
craft that caused a variation in light intensity and affected the
video signal level during a scan across the width of a framelet.
Ideally, the level should be constant for a constant film density.

In some photographs small-scale streaks appear as bright white
lines (see plate 297) parallel to the framelet edge. This condition
was caused by phosphor granularity in the GRE kinescope tube.

The Bimat technique introduced several development imper-
fections that are scattered throughout many of the frames. Bimat
stop lines (shown in plate 75) and Bimat pull-off lines (shown in
plate 144) result from anomalous development conditions which
occurred at the entrance to and exit from the development system.
Two oval-shaped spots (shown in plate 92) appear near the center
of the film and are associated with the location of the Bimat stop
line; they follow it by about 10.7 cm (4.2 in.). “Lace’ (shown in plate
116) appears as a spotted area of unprocessed film arranged in a
random manner. The areas vary in size and location on the film
and do not follow any pattern. Because of overlapping pho-
tography, the amount of data lost by these processing defects is
small; their main effect is the spoiling of the appearance of the
photographs.

Various other minor imperfections are scattered throughout the
photographs. Occasionally, momentary dropout of the video
modulation on the transmitted carrier caused extremely fine
white lines to appear in the framelets (shown in plate 573). In
plate 2 there appears to be an area of double exposure. This con-
dition was caused by a failure of the film to advance completely
after a photograph was taken; as a result, a medium-resolution
image overlaps a high-resolution image. A few photographs (such
as plate 344) have a blurred or out-of-focus appearance that was
a result of water vapor condensing on the camera window.
Once the problem was recognized, it was eliminated by closer
control of the window temperature.

ENHANCEMENT

Although the electronic nature of the photographic system in-
troduced undesirable defects in the photographs, it also allowed
for flexibility during reconstruction. An important example was
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FicurEe 6.—Pholographic reconstructure procedure. Not to scale.

adjusting for overexposure often evident in the bright areas of
the medium-resolution photographs. By amplifying the video
signal during reconstruction, photographic detail, lost by normal
processing, was retrieved.

In addition to the electronic enhancement techniques often
employed during reconstruction, photographic dodging techniques
were used (in the production of the negatives) to compensate for
large density variations within the photographs. The enhancement
process, although it increases the information content of the
photographs, distorts the photometric fidelity. It is therefore not
advisable to draw conclusions based on a comparison of
photographic density.

Lunar Orbiter Photographs

A listing of the support data required to analyze the Atlas
photographs is contained in table 2. Additional information may
be found in the references cited in the bibliography. The positional
data are subject to possible future revision. The terms presented
in the support data are defined in this section (in the order given
in the table). Figure 7 illustrates the geometry of these parameters.

Although the primary purpose of this Atlas is to present a com-
plete photographic coverage of the near and far sides of the Moon,
an index of all Lunar Orbiter photographs has been included.
Figures 8 and 9 (p. 8-13) include mercator and polar projections
which display the lunar-surface outlines of photographs from the
five missions. The concentration of photography in the Apollo
landing zones required the front-side equatorial region to be dis-
played in greater detail to avoid confusion. Any photograph in this
Atlas can be located by means of these maps, and the maps also
show whether additional photographs are available for any specific
area of interest.

An index of the photographs presented in this Atlas is given in
figure 10. (A few Mission I and Mission IV photographs are not
given, either because the photography is oblique, only part of the
frame is available, or they are redundant; they are I-35, I-37, 1-39,
1-102, I-117, IV-39, IV-45, 1V-46, IV-51, IV-54, IV-55, IV-56,
IV-61, IV-99, IV-123, IV-178, IV-184, and IV-192.)
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DEFINITION OF TERMS

Plate number—sequential order of presentation in the Atlas from
1 to 675.

Frame number—sequential order of exposure on a given mission.

Spacecraft radius—distance from the center of the Moon to the
spacecraft.

Spacecraft altitude—distance of the spacecraft above the mean
lunar surface; a spherical moon is assumed with a radius of
1738.09 km.

Longitude (latitude) of nadir point—selenographic longitude
(latitude) of the point on the Moon’s surface directly below
the spacecraft.

Mean altitude rate—rate of change of altitude with respect to
time.

Horizontal velocity—component of the spacecraft velocity per-
pendicular to a lunar radial line through the spacecraft and in
the direction of the flightpath.

Tilt azimuth—azimuth of the principal ground point from the
spacecraft nadir.

Emission angle—angle between the camera axis and the surface
normal at the principal ground point, a level surface being
assumed.

Tilt angle—angle between the camera axis and the spacecraft
nadir line.

Swing angle—angle between the cross-axis of film frame (the
Y’-axis) and a line from the center of the frame to the image
of the nadir point (measured positive clockwise from the positive
Y’-axis).

North deviation angle—direction on the photograph of the north
vector at the camera axis, measured clockwise from the ¥’-
axis, which is parallel to the 2-1 and the 3-4 sides of the frame.

Sun angle at nadir—angle between the spacecraft nadir line and
the Sun’s rays.

Phase angle—angle between the camera axis and the Sun’s rays.

Sun azimuth at principal ground point—azimuth of the Sun’s
rays at the principal ground point, measured clockwise from
north.

Sun arc at nadir—arc length (km) from the nadir point to the
intersection on the lunar surface of the Moon center to the Sun
centerline.

Alpha—angle between the camera axis and the projection of
surface normal into the phase angle plane.

Incidence angle (Sun angle on photographs)—angle between the
surface normal and the Sun’s rays at the principal ground point.

Tilt distance—distance from the image of the principal ground
point to the image of nadir point measured on the spacecraft
film (given for both high- and medium-resolution frames and
computed at the scale of the spacecraft film).

Resolution constant—theoretical or geometrical ground resolution
of the medium-resolution photographs (in meters). The reso-
lution constant is equal to the slant range along the camera
axis, in km, divided by 46 and multiplied by 7.62. The value
for the high-resolution photograph is smaller by a factor of 7.62.

Principal ground point—intersection of the camera axis with
the lunar surface.

Slant distance—distance from the spacecraft camera to the
principal ground point.

Corner coordinates—selenographic coordinates of the corners of
ground coverage by each photograph.

LUNAR FEATURES

To facilitate the location of the principal named lunar features,
an alphabetical listing is provided in table 3 identifying the fea-
ture, the plate on which it can be found, and the corresponding
Lunar Orbiter photograph number. The associated Lunar Aero-
nautical Chart (LAC) published by the Aeronautical Chart and
Information Center, U.S. Air Force, St. Louis, Mo., is referenced.
The LAC charts are based on telescopic observation and may be
updated by use of Lunar Orbiter photographs.

These charts were of great assistance in locating features on
Lunar Orbiter photographs. Where charts were not available,
Kuiper’s “Rectified Lunar Atlas” was used. Table 3 by no means
covers all identifiable features, only about 450 of the most prom-
inent features. Catalogs (see bibliography) prepared by the Lunar
and Planetary Laboratory, University of Arizona, list approxi-
mately 7000 features and give selenographic coordinates and
other pertinent data.

The areas covered by the high-resolution photographs are typi-
cally too small to include all, or even most, of a mare. Accordingly,
the maria are not specifically identified and located on the high-
resolution photographs; they are indicated only on the medium-
resolution photographs. Since identification of the maria is helpful
in obtaining the proper perspective, these areas are identified on
many more photographs than are referenced in table 3.



PRESENTATION AND ARRANGEMENT OF ATLAS PHOTOGRAPHS

The photographs (plates 1 to 675) are reproduced in 300-line-
per-inch halftones at 55 percent GRE scale. They are oriented
with north at the top of the page. Because of different orientations
of the spacecraft, the edge data may appear on either the right
or left margin. Several of the support parameters useful in inter-
preting the photographs are given in the lower margin. Each
high-resolution photograph is presented in three sections. Because
of the unequal lengths of the sections, the center coordinates
given at the bottom of the photographs are located only approx-
imately in the center of the middle section (designated H2).
An approximate scale is provided to help in estimating the size
of the prominent lunar features; for comparison, the width of
a framelet is approximately 1 em. The alphanumeric coordinates
of major features are given at the bottom of each photograph.

For quick reference as to location, a sketch of a lunar globe
with a cartographic coordinate system is included with each
photograph. The centers of medium-resolution photographs are
indicated on the globe by a cross. The outline of the entire high-
resolution photograph is drawn on the globe with the particular
section darkened.

The sequence in which photographs are presented in this Atlas
has no relationship to a specific mission or the order in which
exposures were made on each mission. Rather, a plan similar
to that used by ACIC in their LAC charts and Kuiper in the
“Rectified Lunar Atlas” was adopted. The Moon is viewed with
north at the top. The near and far sides are treated separately.
Beginning with the near side, the photographs are presented by
starting at the northwestern limb, sweeping to the right to the

northeastern limb, then moving southward, and repeating the
procedure. The result is six bands running west to east. The
same left-to-right procedure was used on the far side, although the
coverage was not as orderly and symmetrical. The medium-
resolution photograph is generally presented first, always on a
left-hand page, followed by the three sections of the corresponding
high-resolution photograph. The reference globe in the lower
outside edge of the page permits rapid location of a plate showing
a particular area.

In a few cases, medium-resolution photographs were significantly
degraded and are not included. To maintain an orderly sequence,
however, intentional blank pages have been substituted. No data
are lost by the omission, since these areas are adequately covered
in adjacent photographs.

AVAILABILITY OF LUNAR ORBITER PHOTOGRAPHS

The halftone prints within this Atlas do not reproduce all the
detail in the original photographs. For some uses it may therefore
be desirable to obtain prints from the original negatives. Prints
may be obtained from the NSSDC in Greenbelt, Md. The standard
format is approximately 50 x 60 ¢m (20 x 24 in.) (GRE scale) ; other
formats, such as microfilm, are available. For further information
on availability, inquiries should be addressed to—

National Space Science Data Center
Code 6014

Goddard Space Flight Center
Greenbelt, Md. 20771



Bibliography

LUNAR ORBITER

Anon.: Atlas and Gazetteer of the Near Side of the Moon. NASA SP-241,
1970.

BeELER, M.; anp Micurovitz, K.: Lunar Orbiter Photographic Data.
Data Users’ Note NSSDC 69-05, NASA Goddard Space Flight Center,
June 1969.

Tue Borine Co.: Lunar Orbiter I—Photographic Mission Summary. NASA
CR-782, 1967.

Tur Borine Co.: Lunar Orbiter II—Photographic Mission Summary. NASA
CR-883, 1967.

Tue Borive Co.: Lunar Orbiter III—Photographic Mission Summary.
NASA CR-1069, 1968.

Tae Boring Co.: Lunar Orbiter IV—Photographic Mission Summary.
NASA CR-1054, 1968.

Tue Boring Co.: Lunar Orbiter V—Photographic Mission Summary.
NASA CR-1095, 1968.

THE Boring Co.: Lunar Orbiter I—Photography. NASA CR-847, 1967.

Tur Borine Co.: Lunar Orbiter II—Photography. NASA CR-931, 1967.

THE BokING Co.: Lunar Orbiter III—Photography. NASA CR-984, 1968.

Tue Borine Co.: Lunar Orbiter IV—Photography. NASA CR-1093, 1968.

TrE Bomineg Co.: Lunar Orbiter V—Photography. NASA CR-1094, 1968.

Erre, B. L.; Heinmitier, C. 8.; Fromume, P. J.; axp Neumer, A. E.: The
Lunar Orbiter Photographic System. J. Soc. Motion Pic. and Telev.
Eng., vol. 76, no. 8, Aug. 1967, pp. 733-782.

HanseN, THomas P.: Guide to Lunar Orbiter Photographs. NASA SP-242,
1970.

JarFE, LeoNarDp D.: Recent Observations of the Moon by Spacecraft.
Space Sci. Rev., vol. 9, no. 4, June 1969, pp. 491-616.

Kosorsky, Lron J.; and Er-Baz, Farouk: The Moon as Viewed by Lunar
Orbiter. NASA SP-200, 1970.

Moyers, W. G.: Lunar Orbiter Improved Photo Support Data. Lunar
Orbiter I. NASA CR-66735-1, 1969.

Movyers, W. G.: Lunar Orbiter Improved Photo Support Data. Lunar
Orbiter II. NASA CR-66735-2, 1969,

Movers, W. G.: Lunar Orbiter Improved Photo Support Data. Lunar
Orbiter III. NASA CR-66735-3, 1969,

Movers, W. G.: Lunar Orbiter Improved Photo Support Data. Lunar
Orbiter IV. NASA CR-66735-4, 1969.

Movers, W. G.: Lunar Orbiter Improved Photo Support Data. Lunar
Orbiter V. NASA CR-66735-5, 1969.

LUNAR ATLASES

AvTer, D. (ed.): Lunar Atlas. Space Sci. Lab., North American Aviation,
Ine., c. 1964.

Anon.: DOD Catalog of Aeronautical Charts and TFlight Information
Publications. U.S. Air Force, 1969.

ARTHUR, D. W. G.; aANp WHITAKER, E. A. (compilers): Orthographic Atlas
of the Moon—Supplement Number One to the Photographic Lunar
Atlas. NASA NsG-37-60 and Contract AF-19(604)-7260, Aeronaut.
Chart Inform. Center, 1960.

Korar, ZpenEk; KLEPESTA, JosEF; AND Rackman, Tromas W.: Photo-
graphic Atlas of the Moon. Academic Press, Inc., 1965.

Kurper, G. P.: Artaur D. W. G.; Moorg, E.; Tapscorr, J. W.; aND
Waitaker, E. A.: Photographic Lunar Atlas Based on Photographs
Taken at the Mount Wilson, Lick, Pic du Midi, McBPonald and Yerkes
Observatories. Nat. Sci. Foundation (Contract AF-19(604)-3873), 1960.

Kurper, GERarD P.; WHITAKER, EwaN A.; STROM, ROBERT G.; FOUNTAIN,
Joun W.; anp Larson, StepHEN M.: Consolidated Lunar Atlas—
Supplement Numbers 3 and 4 to the USAF Photographic Lunar Atlas.
Lunar and Planetary Lab., Univ. of Arizona, 1957.

WHhiTAKER, E. A.; Kureer, G. P.; BT aL.: Rectified Lunar Atlas—Supplement
Number Two to the Photographic Lunar Atlas. Aeronaut. Chart Inform.
Center, 1963.

DISCUSSIONS OF THE MOON

FeiLper, GiLBERT: Structure of the Moon’s Surface. Pergamon Press, Inc.,
1961.

Korar, Zoexik (ed.): Physics and Astronomy of the Moon. Academie Press,
Inc., c. 1961.

Magxkov, A. V. (ed.): The Moon—A Russian View. Univ. of Chicago Press,
c. 1962,

Moorg, PaTrick : A Survey of the Moon. W. W. Norton & Co., Inc., c. 1963.

Wivkins, H. PErey; aND Moorg, Parrick: The Moon—A Complete Deserip-
tion of the Surface of the Moon, Containing the 300-Inch Wilkins Lunar
Map. Univ. of Chicago Press, 1958.



sydpabojoyd 1290q940) avuntg v fo dow rapuf—'§ 1a0dIY
“apis wvou ‘ouoz (priojonbsy (v)

I Uoissiw D B UoIssIy D T uoIssIiy D
w W JojoululE |

T UOISSIN = I uoIssiy _.I|I_ T uoIssI D
siaquinu sansodxa ale dew

siy} uo bulleadde siaquiny aboiaaon) uonynjosay ybiy sBoiaron) uolnjosey wnipay
N33
6 24nb1y ) 3jeas sbie| e je UMOYS S|
aU||Ino paysep au u1yym abesanod 21udebojot g 34IS V3N

0L 09 05 o8 06

<08

0F

\
\
\
L

9 0L
A}
Ll
IWY HIHON A
/ 51 zil
|
s}

.08

ol®]

02

01

0

1 01

£

.02

JOE

OF

SNEINZEIW

- - N

.08



‘panunuo—-sydo.bojoyd 1211q40) svung v fo dvw rapu—g AUADLY
apis anf ‘ouoz ppriopnbyg (q)

T uoissiy ™
|

AL uoissipy D T uoissipy D 11 uoissiy

m 1] Jojoulwie |

OO

10 uoissiy = I uoIssiy T uoissiy
ko D
ssaquinu aJnsodxa 3.e dew eboisro)) vonnjosey ybiy 8Bp0J8A07) UOIN|OSEY WNIPSIN
siyy uo burseadde siaqunpy aAN3IoT
Al suoissipy  Ag  uolnjosal 34IS dvd
ul paseaod spalo Buluiowsy HINOS
2001 011 021 L0ET 0f1 L0861 091 .0L1 081 0L1 091 .08T OFT
x T +

“CY
oIQ?N

e
‘ﬁj@@x

1
I
I
_ysu-u%
Al

)

)
— - “_L(‘:é
i

o0

O

"‘-L.lu.uu-l-t
s

" i i
w@imﬂ““’ SR L

L
—

[
Ly
/
/
/@’
/

- e
&
P
O
L /

5
==y
Nt
v
&

.

.JU“Q.IJU‘-“"‘

. il
O “&Um 2 * ____
| I ) o A - L Ngc Y TR % A R - BN e—— T ISy S | V.
=001 011 021 S0E1 0P 081 091 (174§ <081 0Lt 091 061 OrT W0ET 021 011 -001 =06
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TABLE 1.—Summary of Lunar Orbiter Missions

Lunar Orbiter mission—

v
I II 111 v
|
Initial | Intermediate Final

Primary orbital parameters:

Orbital period______________________ 3h26m21= 3h28m34s 3h28m 12b1m 8130m29.1= 8b22m4(= 3h11m]4s

Inelination; degec oo scooosoauans 12 12 21 85 85 85 85

Perilune altitude, km_ . . .. ________ 50 50 55 2700 200 100 100

Apolune altitude, km_ . ___________ 1850 1850 1850 6110 6092 6092 1500
Time in orbit summary:

Orbit injeetion date_________________ 8-14-66 11-10-66 2-8-67 5-8-67 8-5-67

Totalorbitscossrsrmase ey 547 2289 1843 225 1201

Eotalidays e e 76 335 243 70 179

Impactdate_ . ____________________ 10-29-66 10-11-67 10-9-67 17-17-67 1-31-68
Photography summary:

First photography date______________ 8-18-66 11-18-66 2-15-67 5-11-67 8-6-67

Last photography date______________ 8-29-66 11-25-66 2-23-67 5-26-67 8-18-67

Total medium-resolution photographs

readout_________________________ 211 208 157 179 212
Total high-resolution photographs read
oub_ _____ ... 211 209 170 180 213
Altitude range, km__ - ______________ 45 to 1454 41 to 1517 44 {0 1460 2670 to 6150 96 to 5755

! Last communication.
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TaBLE 2.—Photographic

Plate number_____________________ . ____ 1 5 9 13 17 21 25 29 33
PIaie Duiber. oo v cuve s sonamasgsss sty s i sos IV-190 IV-176 IV-164 IV-152 IV-140 IV-128 IV-116 IV-104 IV-92
Spacecraft
Position:
Spacecraft radius (km)_____________________ 5109. 51 5090. 09 5081, 94 5081. 06 5091. 27 | 5105. 30 5133. 07 5163. 77 | 5193. 28
Spacecraft altitude (km) .. _________________ 3373. 41 3353. 98 | 3345 84 3344, 96 3355. 17 3369. 20 3396. 97 3427, 67 3457. 18
Latitude of nadir point (deg)._______________ 72. 71 72. 28 72. 26 72. 23 72. 21 71. 90 71. 88 71. 87 71. 92
Longitude of nadir point (deg).____________. —72. 45 —59. 77 —47. 11 —34.79 —22, 53 —10. 32 2. 48 15. 88 29, 48
Orientation:
Mean altitude rate (km/see) . _______________ 0. 25 0. 24 0. 24 0. 24 0. 25 0. 25 0. 25 0. 25 0. 25
Horizontal velocity (km/see)________________ 1. 03 1. 03 1. 04 1. 04 1. 03 1. 03 1. 03 1. 02 1. 02
Tilt azimuth (med. res.)____________________ 125, 54 142, 71 136. 12 142. 85 117, 53 171. 20 148. 11 153. 57 129. 65
Tilt azimuth (highres.)____________________ 125. 57 142. 75 136. 17 142. 89 117. 60 171. 23 148. 19 153. 63 129, 77
Emission angle (deg).._.___________________ 5. 60 4. 28 4,16 4. 50 3.45 3. 01 1. 90 2. 53 1.73
Tilt angle (deg) . __________________________ 1. 90 1. 46 1. 42 1. 54 1. 18 1. 02 0. 64 0. 85 0. 58
Swing angle (deg) (med. res.)_______________ 306. 25 319. 55 313. 07 321. 03 297. 38 347. 27 325. 70 330. 30 306, 33
Swing angle (deg) (high res.)._______________ 306. 29 319. 60 313. 12 321. 07 297. 45 347. 30 325.78 330. 36 306. 45
North deviation angle (deg) _ _ ______________ 352. 33 352, 19 351, 70 353. 35 353. 99 355. 25 355. 69 354, 65 354, 09
Pholography
Time of exposure (GMT):
B T R T e 1967 1967 1967 1967 1967 1967 1967 1967 1967
1171 £5711 7 + SO e 5 5 5 5 5 5 5 5 5
Day 25 24 23 22 21 20 19 18 17
FOM s e i e s S R S Tl S S e 7T 7 7 7 7 7 7 6 6
Minute_ ___ ______________________________ 15 14 12 10 8 4 0 57 53
Second (med. res.)_________________________ 53. 53 12, 83 46, 93 43. 83 0.93 17. 03 41. 03 8. 03 57. 03
Second (highres.) _ ________________________ 53. 41 12, 71 46, 81 43. 71 0. 81 16. 91 40. 91 7.91 56. 91
Illumination (deg):
Sunangleatmnadir.___._.______ .. _________ 80. 19 79. 87 79. 77 79.76 79.77 79. 64 79. 51 79. 23 78. 94
Phaseangle_ _____________________________ 82. 08 81. 23 81. 15 81. 19 80. 94 80. 31 80. 09 79. 96 79. 51
Sun azimuth at prineipal ground point_._____ 129, 21 125. 69 126. 81 126. 44 127. 75 122 30 124 13 125. 31 127. 43
Sun arcat padir o oo cowan e conoianeee 2429. 76 2420, 19 2417. 16 | 2416.70 | 2417. 09 2413. 11 2409. 26 | 2400. 73 2391. 83
Alpha . oo ____ —5. 59 —3.99 —4, 03 —4. 21 —3. 44 —1.97 —171 —2.19 —172
Incidence angle_ - _ _______ . o.... 76. 50 77.25 77.12 76. 99 77. 50 78. 35 78. 38 77.78 77.79
Photographs
Tilt distance (mm) (film scale):
Med: red:cizrarssrsnen e siariasis < 2 2. 65 2. 04 1. 98 2. 14 1. 64 1. 43 0. 89 1. 18 0. 80
5 77 - S, 20. 28 15. 57 15. 16 16. 40 12. 54 10. 94 6. 85 9. 06 6. 16
Resolution constant (m)_ __________________ 559. 08 555, 49 554, 11 554. 05 555, 50 H57. T4 562, 17 567. 34 572. 12
Principal ground point:
Latitude (deg) . - _________________________. 70. 33 69. 96 70. 20 69. 78 71. 06 69. 93 70. 80 70. 35 71. 17
Longitude (deg)___________________________ —63. 47 —54. T7 —41. 49 —29. 60 —16. 31 —0. 43 4. 49 18. 10 32. 23
Slant distance (km)________________________ 3378. 89 3357. 18 | 3348.85 3348. 49 3357.25 | 3370.79 | 3397.60 | 3428.79 3457. 71
Corner coordinates (med. res.):
Latitude {deg) oo vo o vcasusosnzss g 43. 43 42, 01 42, 72 20. 33 41. 92 24, 04 29, 20 26. 11 19. 33
Longitude (deg).. . ____________________ — 147,49 | —139.33 | —126. 59 49,91 | —100. 74 83. 90 84, 94 98. 10 115. 00
Latitude (deg) - - __________ 38. 75 37. 16 38. 05 36. 94 37.72 25. 01 23. 27 16. 71 32. 42
Longitude (deg).________________________ —137. 25 | —129.24 | —116. 37 | —102. 70 —90. 28 56. 98 73. 36 87. 71 —44, T4
Latitude (deg) .- ________________________ 25. 97 21. 95 24, 22 21. 83 25. 15 31. 67 15. 01 14, 67 16. 06
Longitude (deg)_______________ R e —128.38 | —121.33 | —108. 00 —04, 82 —81. 32 —82., 55 —64. 27 —52. 39 —39. 03
Latifide (deg) - -~ o o vcvenvurnssnszmanas 30. 50 28. 82 29, 35 28 31 40. 71 34. 49 32. 24 32. 27 27. 86
Longitude (deg)-.________________________ 176. 57 | —171.95 | —159. 82 | —146. 11 | —118. 12 | —110. 80 —OH. 84 —85. 82 —T74. B4
Corner coordinates (high res.):
Latitude (deg) .- _______________________ 81. 80 81. 96 81. 78 82. 37 82. 36 83. 13 82. 98 82. 64 82, 08
Longitude (deg)._ . ______________________ 29. 10 34, 11 48. 57 58. 34 84. 16 83. 00 107. 51 116. 95 138. 67
Latitode (ded) - - o cucmnvmmecnmovaayons 47. 68 47. 57 47. 92 47. 43 49, 02 47. 67 48. 61 47. 77 48, 57
Longitude (deg) .. . _____ —59, 38 —51, 01 —37. 96 —25. 20 —11. 38 —4 18 10. 17 23. 18 37. 11
Latitude (deg) - - _ . ___ 48. 75 48. 52 48, 92 48, 28 | 49, 77 48. 17 49. 08 48. 37 49, 21
“ Longitude (deg) oo —175.25 —66. 69 — 53, 68 —40, 81 ‘ —27.41 —19. 88 — 5. 87 7.20 20. 80
Latitude (deg) . - _._. 87. 41 87. 61 87. 66 87. 35 86. 41 86. 44 85. 77 86. 22 85. 59
Longitude (deg).. oo cococonmaciacanocacan 170.33 | —171.22 | —165.28 | —136.04 | —145.92 | —116. 88 | —118.06 | —103.99 | —104. 66




Support Data

37 41 45 49 53 57 61 65 69 73 77 81 85 89
IV-80 IV-68 IV-56 IV-189 IV-183 IV-175 IV-170 | IV-163 | IV-158 | IV-151 | IV-145 | IV-139 | IV-134 | IV-127
5215. 16 | 5223.87 | 5230.75 | 4613.99 | 4610.71 | 4607.88 | 4606. 76 | 4602, 84 | 4601, 72 | 4602. 03 | 4604. 24 | 4608. 55 | 4614. 63 | 4622, 47
2479, 06 | 3487. 77 | 349465 | 2877.80 | 2874.61 | 2871.78 | 2870.66 | 2866, 74 | 2865, 62 | 2865.93 | 2868. 14 | 2872. 45 | 2878. 53 | 2886. 37

71. 89 71. 63 71. 63 42, 88 42. 84 42, 86 43. 00 42. 87 42, 85 42, 84 42, 82 42, 82 42, 80 42, 81

43. 34 57.12 71.06 | —84.00 | —77.39| —70.79 | —64.22 | —57.71 | —51.22 | —44.74 | —38.27 | —31.79 | —25.30 | —18.79

0.25 0.25 0.25 0.16 0. 16 0.16 0. 16 0.16 0.16 0.16 0.16 0.16 0.16 0. 16
1. 01 1. 01 1. 01 1. 14 1. 14 1. 14 1, 14 1. 14 1. 14 1. 14 1. 14 1. 14 1. 14 1. 14
146. 98 239. 67 214. 97 110. 09 79. 46 116. 46 108.25 | 115.78 | 106.80 | 118. 58 96.52 | 102. 72 53. 02 114. 03
147. 04 239. 59 214. 94 110. 14 79. 49 116. 51 108.30 | 115.82 | 106.86 | 118. 61 96, 5 102. 78 53. 04 114. 07
2, 53 1. 96 2. 30 511 7. 52 5. 40 5. 81 5. 81 4 44 6. 26 5. 45 4 32 9.91 5. 93
0. 84 0. 65 0. 76 1.92 2. 82 2,03 2.19 2. 19 1. 67 2. 36 2.05 1. 62 371 2. 22
322. 63 50. 45 24, 90 273. 13 242 60 279. 55 270.84 | 278.78 | 270.65 | 281.89 | 239,58 | 267.12 | 218 14 278. 25
322. 70 50. 37 24, 87 273. 18 242, 63 279, 59 270.88 | 278.83 | 270.71 | 281.93 | 2539.63 | 267.18 | 218.16 278. 29
353. 08 354, 04 352. 38 340. 43 338. 73 340. 50 339. 57 | 340.23 | 341.49 | 340.45 | 340.01 | 342.05 | 339.70 341. 33
1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967

5 5 5 5 5 5 5 5 5 5 5 5 5 5

16 15 14 25 24 24 23 23 22 22 21 21 20 20

6 6 6 6 18 6 18 6 18 6 18 6 18 6

51 48 46 36 36 35 35 34 33 32 31 29 27 26
7.13 26. 73 39. 33 36. 03 7. 43 41. 23 18. 43 26. 23 33.13 27. 63 9.33 40. 13 59. 13 10. 33
7.01 26. 61 39. 21 35. 91 7.31 41. 11 18. 31 26.11 | 33.01 27. 51 9.21 40. 01 59. 01 10. 21

78. 54 78. 02 ' 77. 63 74. 79 74. 42 74. 09 73.79 73. 48 73. 21 72.95 |  72.70 72. 45 72.19 71. 92

79. 33 77.78 | 77. 69 76. 70 77. 00 76. 07 75.98 |  75.63 | 74.88 75.25 | 7472 74. 07 74. 43 74. 13

128, 92 124. 40 | 126. 81 106. 13 108. 91 106. 76 107.74 | 107.66 | 107.65 | 108.29 | 109.12 | 108 58 | 113.25 109. 58
2379.71 | 2364.12 | 235230 | 2266.26 | 2255 00 | 2244.92 | 2236. 00 | 2226, 58 | 2218, 33 | 2210. 43 | 2202. 80 | 2195. 22 | 2187.45 | 2179. 31

—2.37 0.72 —0.19 —5.07 |  —6.87 —5.28 —580| —571| —444| —6.10| —538| —4.31| —6.07 —5.89

76. 96 78. 51 77. 51 71.63 | 70. 16 70. 80 70. 18 69. 93 70, 45 69. 15 69. 35 69. 76 68. 57 68. 25

|
| | |
1.17 | 0.91 1. 06 2. 68 ( 3. 94 2, 83 3.05 3.05 2. 34 3. 29 2. 86 2. 27 5. 18 3. 10
8. 99 6. 95 8. 14 20, 47 | 30. 12 21, 67 23, 33 23, 34 17. 85 25. 15 21. 87 17. 33 39. 60 23. 73
575. 84 577. 21 578. 39 476. 90 477. 18 475. 97 475,91 | 475.26 | 474.69 | 47527 | 475.38 | 475.79 @ 478 97 478, 55

70. 45 70. 93 70. 36 41. 71 43, 52 41,29 41,77 41. 22 41. 99 40. 88 | 42 .34 42,17 | 46,31 41. 21

46, 09 | 53. 66 6844 | —79.99 | —T71.01| —66.78 | —59.60 | —53.37 | —47.65 | —40.20 | —33.70 | —28.24 | —18.14 | —14. 29
3480. 10 | 3488 44 | 3495 58 | 2882 19 | 2883.93 | 2876.59 | 2876.23 | 2872 30 | 2868. 87 | 2872. 38 | 2873. 03 | 2875. 52 | 2894. 74 | 2892. 19

36. 49 22. 51 21. 85 20. 46 15. 90 20, 26 16. 42 18. 59 23. 49 16. 44 17. 80 23, 89 18. 61 16. 57
—41. 59 149. 07 160.07 | —16.04 | —15. 88 —3.45 7.70 11. 56 14, 29 26. 99 34. 68 3437 41. 32 54. 21

31. 70 27. 08 24, 13 —2. 87 —5. 05 —6. 16 —5.84 | —6.23 1.3¢ | —583| —0.80 2. 07 6. 67 —4.72
—31. 23 119. 49 133.03 | —38.24 | —25.54 | —23.07| —15.62| —879| —7.75 5. 77 7. 24 11. 89 23. 34 31. 85

30. 95 27. 77 24. 96 1. 84 5. 14 2, 64 0.22 0. 85 2. 57 0. 64 2.05 214 | —L18 | 1. 30
—30. 48 120. 25 133. 74 | —139.51 | —127. 54 125.23 | —120.16 |—112. 75 |—106.15 | —98.96 | —92.76 | —86. 73 | —77.82 | —72.30

28. 87 32. 00 25. 24 59. 30 58. 96 58. 37 59. 93 59.75 | 56,26 59.78 | 57.18 57. 21 60. 08 59. 28
—61. 25 130.48 | —25.91 165, 46 165. 72 174.77 | —178.16 |—170.98 |—164.75 |—158.88 |—154.99 |—140.49 —127.81  —129.12

81. 89 82, 26 81. 84 55. 73 57. 34 55. 26 55. 55 55.09 | 56.23 54. 78 56.29 |  56. 58 60. 84 | 55. 44

146. 08 159.70 |  167.49 | —61.25 | —49.76 | —48.39 | —40.45 | —34.90 | —29.36 | —21.97 | —14.34 | —10.00 5.72 | 3.97

47, 47 48,19 47. 34 23.11 | 25. 34 22, 64 | 23. 23 22 58 | 23.52 22,17 23.96 @ 23.68 28. 44 | 22. 41

50. 36 | 58. 18 7201 | —81.62 | —73.11 | —68.38  —61.49 | —55.04 | —48.94 | —41.78 | —35.44 | —20.35 | —19.88 | —1557

48 24 | 48. 63 47. 99 25. 76 28, 12 25.31 | 26, 01 25.30 | 2599 24. 90 26. 62 26. 07 30.92 | 25. 02

34. 21 41. 84 55.84 | —90.95 | —82.48 | —77.67 | —70.77 | —64.31 '+ —58,28 | —51.04 | —44.76 | —38.73 | —29. 49 i —24. 94

86. 33 | 85. 40 86. 30 59. 82 61. 90 59. 29 59. 79 59.16 |  60.11 58. 79 60. 49 60. 38 65. 51 59. 34
—87.99 | —81.36 | —67.40 | —76.08 | —65.28 | —63.00| —5500 | —49.41 | —44.45 | —36.39 | —29.36 | —25.36 | —12.04 | —10. 93
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TasLe 2.—Photographic

Blatenumiberscsssesrnassssiiussssiasssas 93 97 101 105 109 113 117 121 125
Framenumber________________________________ IV-122 IV-115 IV-110 IV-103 IV-98 IV-91 IV-86 IV-79 IV-74
Spacecraft
Position:
Spacecraft radius (km)_.___ . ____________ 4631. 14 | 4641.26 | 4651.94 | 4662. 67 | 4673.62 | 4683.37 | 4692. 20 | 4699. 90 | 4705. 93
Spacecraft altitude (km)___________________ 2895. 04 I 2905. 16 2015. 84 2926. 57 2937. 52 2047, 27 2956. 10 2963, 80 2969. 83
Latitude of nadir point (deg).__.____________ 42. 76 42,76 42,77 42. 76 42 81 42, 80 42, 80 42,79 42, 76
Longitude of nadir point (deg) . ____________ —12. 27 —5.70 0. 86 7.57 14. 21 20. 90 27. 61 34. 33 41, 06
Orientation:
Mean altitude rate (km/see) ________________ 0. 16 0.16 0. 16 0.17 0.17 0.17 0.17 0.17 0.18
Horizontal velocity (km/sec)________________ 1. 14 1. 13 1. 13 1. 13 1.13 1.13 1. 12 1.12 1.12
Tilt azimuth (med. res.).___________________ 105. 82 101. 17 94. 58 107. 67 118. 18 100. 50 122, 01 103. 75 119. 81
Tilt azimuth (highres.) - _ - ... 105. 86 101. 24 94. 67 107. 72 118. 22 100. 54 122. 05 103. 79 119. 34
Emission angle (deg) ... ______________ 3.74 3. 65 2. 93 4. 62 5. 89 5. 78 5. 13 5. 73 6. 24
Talt:gngle (deg) - coovonmnsnreessmsesssaas 1. 40 1. 36 1. 09 1. 72 2.18 2. 14 1. 90 2. 11 2.30
Swing angle (deg) (med. res.)_______________ 270. 24 266. 48 258. 78 272. 32 282, 24 265. 16 285. 69 268. 03 282, 96
Swing angle (deg) (high res.)________________ 270. 31 266. 55 258. 87 272, 38 282, 28 265. 21 285. 73 268. 07 282. 99
North deviation angle (deg) - - - __________.__ 342, 41 343. 29 342. 52 342 22 341. 30 341. 48 341. 36 341. 18 340. 30
Photography
Time of exposure (GMT):
WAL, s e i e s o S s 1967 1967 1967 1967 1967 1967 1967 1967 1967
Month___ e 5 b 5 o 5 5 5 5 5
TIEY e o e me s e S e e e R 19 19 18 18 17 17 16 16 15
Hour. - 18 6 18 6 18 6 18 6 18
Minnte o smermmrrsreraranpnmre e g 24 22 20 18 16 14 13 11 10
Second (med. res.) - oo 11. 43 12. 43 12. 83 15. 53 25. 53 38. 93 0. 43 30. 63 8. 33
Second (highres.) - ______________________ 11. 31 12. 31 12, 71 15. 41 25. 41 38. 81 0. 31 30. 51 8. 21
IMumination (deg):
Sun angle at nadir._._ . ____________________ 71. 63 71. 33 71. 03 70. 63 70. 29 69. 90 69. 50 69. 10 68. 67
Phase:anglec cocosicannisnpne namge ey 73. 03 72. 68 72.10 72. 35 72. 44 72. 01 71. 35 71. 20 70. 94
Sun azimuth at prineipal ground point_______ 109. 10 109. 53 109. 58 110. 71 111. 27 112, 55 111. 68 113. 35 113. 20
Sunarcatnadir.._________________________ 2170. 53 2161. 25 2152, 29 2140. 02 2129. 80 2117. 94 2105. 92 2093. 64 2080. 83
Alpha e ransrrrrsnrrsunmsr s snnan s —3.74 —3. 63 —2. 86 —4, 62 —b5. 81 —5.72 —501 —5.70 —6. 16
Incidence angle. .o wnvvemmmemmve sasmm s 69. 29 69. 06 69. 24 67. 72 66. 64 66. 30 66. 34 65. 50 64, 78
Pholographs
Tilt distance (mm) (film scale):
Med.res.__________ o ______ 1. 95 1. 90 1. 53 2. 40 3. 05 2. 98 2. 65 2. 95 3. 21
Higheres; =5 comsro s aas s 14. 94 14. 55 11. 66 18. 34 23. 30 22, 82 20. 23 22. 55 24. 53
Resolution constant (M) . oo 479, 40 481. 06 482. 70 484. 83 487. 00 488. 58 489. 85 491. 30 492. 47
Principal ground point:
Latitade (deg) - - ooocvveocisinonivnaciae 42. 08 42, 28 42. 60 41. 82 40. 98 42. 04 41. 02 41. 83 40. 70
Liongitide (deg) v mnmmm e sominasme —9,. 24 —2. 67 3.35 11. 28 18. 53 25. 73 31. 25 39. 05 45. 57
Slant distance (km)________________________ 2897. 35 2907. 36 2917. 26 2930. 11 2943, 28 2952. 83 2960. 49 2969. 28 2976. 33
Corner coordinates (med. res.):
Latitude (deg) - _________________________ 24. 61 25. 10 25. T2 20. 79 14. 86 16. 30 17. 26 15. 46 12. 92
Longitude (deg) _______________________._. 52. 76 60. 36 65. 11 77. 76 86. 44 80. 32 99. 23 93. 85 99. 98
Liatitide (deg) .. v conmefonmme s e e 2.35 3. 00 4. 33 —3. 08 7. 58 9. 07 —5. 81 8. 05 4. 28
Longitude (deg) ___ .. _____.___ 30. 78 37. 97 42. 44 55. 14 64. 83 72.72 78. 02 86. 33 93. 51
Latitade (deg) - ool 0. 88 1. 44 14. 44 1. 96 1. 82 0. 84 13. 28 2. 04 0. 45
Longitude (deg) ... . _________________ —69. 76 —62. 09 —50. 69 —47. 89 —40. 41 —33. 73 —22. 66 —20. 30 —15. 76
Latitude (deg) .. ______________________ 55. 12 58. 35 57. 92 56. 42 58. 50 56. 28 57. 54 57. 82 58. 22
Longitude (deg) _________________________ —122. 37 —88. 63 —87.78 | —100. 98 —95. 47 —91. 63 —80. 98 —T74. 42 —T71. 81
Corner coordinates (high res.):
Latitude (deg) oo conian o ac o 56. 67 57. 14 57. 36 56. 50 55. 41 56. 67 55. 56 56. 45 55. 03
Longitude (deg) . ___ 8. 92 15. 34 21. 89 29. 78 37. 09 45. 11 49. 84 58. 55 64. 71
Latitude (deg) - __ o _._____ 23. 43 23. 58 23. 91 22. 89 21. 77 23. 00 21. 71 22. 65 21. 24
Longitude (deg) ... ________________ —10. 25 —3.38 2. 33 10. 24 17. 22 24. 49 29. 89 37.°69 43. 90
Latitude (deg\__________________________ 25. 77 25. 81 26. 20 25. 33 24 43 25. 58 24. 34 25. 30 24. 09
Longitude (deg) ____ _____________________ —19. 71 —12. 90 -7 22 0.71 Ttk 14. 90 20. 33 28. 08 34. 36
Latitude (deg)__________________________ 60. 44 60. 77 61. 20 60. 35 59. 41 60. 72 59. 59 60. 59 59. 28
Longitude {deg) ___ . - oo oo oio —6. 62 —0. 59 5. 92 14. 13 21. 96 29, 28 34. 59 42. 79 49. 69

22



Support Data—Continued

129 133 137 141 142 143 147 151 155 159 163 167 171 175
IV-67 IV-62 1V-55 IV-23 IV-24 | IV-196 | IV-188 | IV-182 | IV-174 | IV-169 | IV-162 | IV-157 | IV-150 | IV-144
4711. 67 | 4715.44 | 4718.22 | 4718.79 | 4720.53 | 4411.66 | 4411.56 | 4410. 54 | 4400. 20 | 4408, 21 | 4406. 05 | 4404. 95 | 4404. 51 | 4405. 09
2975.57 | 2979.34 | 2082 12 | 2982.69 | 2084.45 | 2675.56 | 2675 46 | 2674. 44 | 2673. 10 | 2672. 11 | 2669. 95 | 2668. 85 | 2668.41 | 2668. 99

42. 81 42. 82 42, 84 43.16 43. 29 13. 88 13.92 | 13.88 | 13.91| 14.14| 13.93| 1391 13.91 13. 90

47.79 54. 52 61. 25 94. 60 94.62 | —903.82 | —87.19 | —80.57 | —73.95 | —67.33 | —60.75 | —54.17 | —47.59 | —41.01

0.18 0.18 0.18 0.17 0.17 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04
112 1. 12 1. 12 1. 12 1. 12 1.19 1.19 1.19 1. 19 1.19 1. 19 1. 19 1.19 1.19

108. 06 95.69 | 101.97 78. 57 74.72 | 224.93 | 25511 | 329.47 | 25517 | 248.55 | 243.27 | 25511 | 234.07 | 280.64

108. 11 95.74 | 102 02 78. 61 74.76 | 224.86 | 25504 | 320,42 | 25510 | 248 43 | 243.18 | 255.03 | 234.01 | 280.42
4,77 5. 45 5.18 5.13 5. 26 2.36 3.37 2. 64 3. 40 1. 99 2. 56 3. 49 3.38 1.23
1. 76 2. 00 1. 91 1. 88 1. 93 0.93 1.32 1. 04 1.34 0.78 1.01 1. 37 133 0. 48

271.68 | 260.01 | 265.83 | 241.06 | 237.19 38.30 68.78 | 143.49 | 68.67 | 6213 | 57.10| 69.48 | 48 16 94. 59

71.73 | 260.06 | 26587 | 241.10 | 237 24 38. 23 68.70 | 143.43 | 68.59 | 6201 | 57.01 | 69.40 | 4810 94. 37
341.09 | 341.21 | 340.99 | 339.43 | 339.33 | 353.59 | 354.12 | 354.26 | 353.95 | 353.85 | 354.14 | 354.84 | 354.44 | 354.13

1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967
5 5 5 5 5 5 5 5 5 5 5 5 5 5
15 14 14 11 11 25 25 24 24 23 23 22 22 21
6 18 6 18 18 18 6 18 6 18 6 18 6 17
9 7 7 3 4 4 4 3 3 3 2 1 0 58
0.93 59. 03 6. 63 53. 93 4. 03 30. 93 873 | 41.83| 17.83 2.13 7.63 | 16.23 | 11.93 53.73
0. 81 58. 91 6. 51 53. 81 3.91 30. 81 861 | 4L71| 17.71 2. 01 7.51 | 16.11 | 1181 53. 61

68, 28 67. 88 67. 48 65. 81 65. 85 74. 06 73.55 | 73.04 | 7254 | 72.04| 71.57| 7L10| 70.64 70. 19

70. 03 69. 80 69. 36 67. 34 67. 34 73. 44 72.29 | 7246 | 71.27 | 71.34| 70.71| 69.80 | 69.63 69. 71
113.64 | 11504 | 11515 | 118.20 | 118 53 92,70 92.74 | 93.72| 93.02| 93.49 | 93.42| 93.43| 9345 94. 27
2068.94 | 2056.66 | 2044.69 | 1994.09 | 1995.34 | 224412 | 222874 | 2213.13 | 2197. 99 | 2182. 99 | 2168. 67 | 2154. 48 | 2140.55 | 2126. 82
—4.77 | —5.25| —511| —419| —408 1. 57 3.19 1. 47 3.22 1. 80 2. 20 3.30 2. 57 1. 22

65. 27 64. 57 64. 25 63. 19 63. 31 75. 02 75.48 | 73.94 | 74.49 | 73.14| 7291 | 73.10| 7221 70. 93

2. 45 2. 70 2. 66 2. 63 2. 69 1.30 1.85 1. 45 1. 86 1. 09 1. 41 1. 92 1. 86 0. 67

18. 74 21. 35 20. 32 20. 09 20. 59 9. 93 14.12 | 1107 | 14.26 837 | 10.76 | 14.67 | 14.22 5.16
492.97 | 493.79 | 494.17 | 494.25 | 494.58 | 442,85 | 442.90 | 442,71 | 442.60 | 442.24 | 441,95 | 441.92 | 441.82 | 44166

41. 81 42,38 42,08 43.72 44. 08 12. 86 13.39 | 15.26 | 13.37 | 13.70| 13.23| 13.36| 1270 14. 04

51. 64 59. 16 65. 57 99. 00 99.09 | —94.86 | —89.22 | —81.41 | —76.00 | —68.48 | —62. 17 | —56.27 | —49.290 | —41.76
2979.38 | 2984.30 | 2986.61 | 2987.09 | 2989.07 | 2676.46 | 2677.28 | 2675. 56 | 2674. 95 | 2672.75 | 2671. 00 | 2670. 81 | 2670.24 | 2669. 23

16. 20 16. 19 16. 17 b A 17. 97 35. 02 37.53 | 3521 | 37.33| 3575| 36.42| 3861| 3722 34.78
120.42 | 114.25 | 119.73 | 152.48 | 152.76 | —25.58 |3 —19.93 | —13.63 | —7.87 2. 91 6.59 | 1562 | 1888 24. 15
—6.26| —503| —535| —143| —0.45| —29.90| —32.26 | —31.26 | —32.03 [ —30.90 | —30.90 | —32.52 | —31.16 | —30.02

98.50 | 107.79 | 113.57 | 141.28 | 140.95 | —47.59 | —41.71 | —32.70 | —29.15 | —20.42 | —14.49 | —7.76 | —1.37 6. 27

14. 48 2. 24 2. 44 4.01 306 | —13.02| —14.41 | —17.46 | —14.28 | —11.75 | —13.43 | —15.16 | —16.63 | —10.07
—2.58 | —0.80 5. 06 36. 94 36.02 | —145.29 | —145.19 (—136.72 |—132. 01 |—117. 74 (—113. 63 |—112. 41 |—106. 54 | —88. 05

59. 88 60. 08 60. 12 59. 62 59. 12 42. 51 36.92 | 39.74 | 37.02| 37.13| 36.42| 3628 | 3543 37. 58
—35.86 | —30.30 | —22.95| —2.22| —4.81 | —162 97 | —146. 18 |—141.40 |—132. 80 |—121. 00 |—114. 77 |—113.35 |—101.35 | —94.44

56. 44 57.13 56. T4 58. 12 58. 49 28, 52 29.16 | 31.37 | 29.11| 29.44| 2895| 20.17| 2838 29. 89

71. 08 79. 17 85.40 | 120.68 | 121.12 | —88.28 | —82.83 | —74.76 | —69.57 [ —61.93 | —55.78 | —50.12 | —43.06 | —35.22

22. 55 23. 20 22. 82 24. 78 2518 [ —4.22| —356| —1.38| —3.57| —3.23| —3.72| —352| —4a32| -—276

50. 19 57. 81 64. 12 96. 97 97.02 | —92.67 | —86.95| —79.05 | —73.78 | —66.24 | —59.86 | —53.80 | —46.90 | —39.42

25. 18 25. 81 25, 47 27. 51 27.91 | —3.37| —28 | —0.63| —2.84 | —244| —298| —2.01| —364| —199

40. 56 48. 12 54. 45 87. 26 87.28 | —100.89 | —95.17 | —87.15 | —82.00 | —74.42 | —68.06 | —62.01 | —55.13 | —47.55

60. 62 61. 34 60. 98 62. 82 63. 24 29. 57 30.17 | 32.36 | 30.15| 30.46 | 29.93 | 30.06| 29 31 30. 87

55. 34 63. 00 69.46 | 10431 | 10458 | —97.52 | —92.16 | —84.40 | —78.88 | —71.26 | —65.05 | —59.45 | —52.26 | —44.62



TaBLE 2.—Photographic

Plate Bumber e omsersoguguugamps o oo o 179 183 187 191 195 199 203 207 211

Frame number________________________________ IV-138 IV-133 IV-126 IV-121 IV-114 IV-109 IvV-102 IvV-97 IV-90
Spacecraft

Position:

Spaceeraft radius (km)_____________________ 4406. 80 | 4409. 56 | 4413. 38 4417.92 | 4423 31 4429. 14 4435. 24 | 4441. 39 | 4447 37

Spaceeraft altitude (km)___________________ 2670. 70 | 2673.46 | 2677.28 | 2681. 82 2687. 21 2693. 04 | 2699. 14 | 2705.29 | 2711 27

Latitude of nadir point (deg)._______________ 13. 92 13. 91 13. 94 13. 87 13. 89 13. 89 13. 89 13. 90 13. 89

Longitude of nadir point (deg).______________ —34. 43 —27. 86 —21. 27 —14. 69 —8. 09 1. 48 5 14 11. 76 18.39

Orientation:

Mean altitude rate (km/see) . _______________ 0. 04 0. 04 0. 04 0. 05 0. 05 0. 05 0. 05 0. 06 0. 06

Horizontal velocity (km/see) . _______________ 1. 19 1. 19 1. 19 1. 19 1. 19 1. 19 1. 19 1. 19 1. 19

Tilt azimuth (med. res.)____________________ 263. 91 340. 21 238. 44 268. 51 261. 82 267. 45 237. 94 245. 90 267. 03

Tilt azimuth (highres)____________________ 263. 83 340. 20 238. 37 268. 43 261. 77 267. 37 237. 86 245. 83 266. 96

Emission angle (deg) _______________________ 3. 25 8. 45 3.35 3. 37 4. 66 3. 35 2. 85 3. 68 4. 03

Tilt angle (deg). .o cocococemnosmsunranoye: 1. 28 3. 32 1. 32 1. 32 1. 83 1. 31 1. 11 1. 44 1. 57

Swing angle (deg) (med. res))_______________ 78. 49 156. 02 53. 02 82. 79 76. 72 81. 98 52. 85 60. 27 82. 03

Swing angle (deg) (high res.)________________ 78. 41 156. 00 52. 95 82. 71 76. 67 81. 90 52. 77 60. 21 81. 96

North deviation angle (deg) ________________ 355. 05 356. 53 354. 95 354. 78 355. 56 355. 02 355. 23 354. 82 355. 59

Photography
Time of exposure (GMT):

Year __ 1967 1967 1967 1967 1967 1967 1967 1967 1967

Month. oo o o 5 b 5 51 5 5 5 5 5

] S S ) 21 20 20 19 19 18 18 17 17

Hour_________________ I 5 17 5 17 5 17 5 17 5

B L T T 57 55 53 51 49 47 45 43 41

Second (med.res.)_________________________ 23. 93 39. 83 47. 83 42. 93 38. 33 31. 83 27. 43 28.13 34. 73

Second (highres)_________________________ 23. 81 39.71 47. 71 42, 81 38. 21 31.71 27. 31 28. 01 34. 61

Ilumination (deg):

Sun angle at nadir_________________________ 69. 74 69. 29 68. 84 68. 39 67. 92 67. 46 66. 97 66. 49 66. 00

Phaseangle-oococenssrsusssrnnmssaiua 68. 48 67. 95 67. 78 67. 07 66. 15 66. 16 66. 09 65. 25 64. 44

Sun azimuth at principal ground point._____. 93. 97 95. 86 94. 02 94. 41 94. 23 94. 69 94. 68 94. 67 95. 02

Sunareatnadir___________________________ 2113.17 2099, 57 2085. 89 2072. 12 2058. 05 2043. 95 2029. 33 2014. 83 1999. 80

o T e T e 3. 20 3.37 2. 68 3.35 4. 53 3.32 2.25 3.19 3.908

Incidence angle___________________________ 71. 68 71. 49 70. 48 70. 42 70. 68 69. 47 68. 35 68. 45 68. 43

Photographs
Tilt distance (mm) (film scale):

Med.ves._________________________________ 1.79 4. 63 1. 83 1. 85 2. 55 1. 83 1. 55 2,01 2. 19

HAgh e e s = 13. 67 35, 40 14. 04 14. 11 19. 47 13. 98 11. 90 15. 35 16. 77

Resolution constant (m)___________________ 442 18 444, 26 443. 29 444, 04 445. 21 445. 90 | 446, 82 447. 99 449, 05

Principal ground point:

Latitude (deg)e covovecsooimmsnuommonnuans 13. 71 18. 74 12. 87 13. 81 13. 47 13. 79 12. 96 12. 98 13.75

Longitude (deg) .. ________________________ —36. 45 —29. 69 —23. 05 —16.79 | —10.97 —3. 58 3.63 9. 66 15. 87

Slant distanee (km)________________________ 2672. 40 | 2684, 93 2679. 08 2683. 64 | 2690. 69 2604, 84 2700, 44 | 2707, 47 2713. 89

Corner coordinates (med. res.):

1 Latitude (deg) . - . ______________________ 38 39 36. 58 | 37. 51 37. 98 39. 39 38. 28 36. 82 | 37. 81 39. 30
Longitude (deg) - - - - oo . 32. 42 28. 68 43. 74 | 51. 04 53. 51 67. 53 70.28 | 79. 09 86. 85
Latitude (deg) . - . _ .. —32.05 | —30 39 —32. 16 —31. 40 —31. 42 —30. 63 —30. 37 —31. 18 —31. 59
Longitude (deg) . . .. 11, 83 | 16. 03 26. 92 | 30, 21 35. 43 43, 26 53. 03 57. 81 63. 97
Latityde (deg) ..~ ccccconnoocasmomcancoas —15. 22 —16. 58 —16.12 | —14. 71 —13. 72 —14. 72 —16. 31 —14. 67 —13. 99
Longitude (deg) . . __________ —92, 02 — 84, 20 —79.19 | —72 94 — 69, 00 —59. 75 —51. 89 —47. 21 — 41, 47
Latitude (deg) - __ . ____________________ 36. 68 32. 27 —35. 38 37. 27 34. 91 37. 12 35. 50 36. 00 35. 44
Eongitide (dep) o v s s e o —05. 12 —84. 07 —76. 65 —78. 72 —75.77 —B6. 86 —50. 68 —48. 57 —351. 98

Corner coordinates (high res.): |
Latitude (deg) - — - ccoccozeooonoccaniano 29. 59 35. 88 | 28. 67 29.76 | 29, 47 | 29. 83 28. 96 28. 96 29. 96
Longitude (deg)_._._.____ . I —30. 33 —23. 41 —16. 94 —10.55 | —5.05 | 2. 62 9. 74 15. 87 21. 89
Latitude (deg) couccuncssoinssarasann sz, —3. 11 2. 55 —4.16 —3. 07 —3. 47 —3. 16 —4 18 —4 22 —3. 30
Tiongitude (deg)-ccovivmicommmnmsmmmmmes —33. 92 —26.79 | —20.51 —14. 34 —8 33 — 1. 04 6. 29 12. 16 18. 56
Latitude (deg) - - . _______________________ —2. 53 2. 98 —3. 55 —2. 45 —3. 00 —2. 57 —3. 59 —3. 60 —2. 81
Longitude (deg) _________________________ —42 12 —34. 80 —28. 77 —22. 56 — 16. 63 —9.31 —2 03 3. 81 10. 21

4 Latitude (deg) - - - ____________________ 30. 47 36. 67 29. 53 30. 69 30. 30 30. 73 29,77 29. 86 30. 78
Liongitude (deg)- oo sipe oo mp o nnng —39. 72 —33. 88 —26. 22 —20. 00 —14. 50 —6. 88 0. 35 6. 45 12. 30




Support Data—Continued

215 219 223 227 231 235 239 240 243 247 251 255 259 263

V-85 | IV-78 | IV-73 IV-66 | IV-61 IV-54 IV-17 | IV-18 | IV-195 | IV-187 | IV-181 | IV-173 | IV-168 | IV-161
4453. 00 | 4458 18 | 4462 63 | 446684 | 4470.11 | 4472.76 | 4475.18 | 4475.77 | 4457. 54 | 4458. 89 | 4460. 08 | 4460. 13 | 4458. 28 | 4458.76
2716, 90 | 272208 | 2726.53 | 2730.74 | 2734.01 | 2736.66 | 2739.08 | 2730.67 | 2721. 44 | 2722.79 | 2723.98 | 2724. 03 | 2722. 18 | 2722.66
13. 89 13. 87 13. 82 13. 87 13. 87 13. 89 13.80 | 14.04 | —14.40 | —14.36 | —14.40 | —14.37 | —14.14 | —14.36
25. 04 31. 68 38. 33 44, 98 51. 63 58. 29 91.45 | 91.46 | —96.11 | —89.49 | —82.86 | —76.23 | —69.56 | —62. 94
0. 06 0. 06 0. 06 0. 06 0. 06 0. 06 0. 06 0.06| —0.09| —0.09| —0.09| —0.09| —0.09| —0.09
1. 18 1.18 1. 18 1.18 1. 18 1.18 1.18 1. 18 1.18 1. 18 1.18 1.18 1. 18 1.18
93038 | 248 64 | 209.42 | 258.39 | 278.46 | 259.32 | 290.20 | 302.07 | 109.31 | 14567 | 26.83 | 116.46 | 103.01 | 129.75
230,20 | 248 54 | 200.38 | 25831 | 278.38 | 259,22 | 290.04 | 301.94 | 109.41 | 14581 | 26.87 | 116.64 | 103.13 | 129.87
2. 28 2. 51 2. 41 3. 15 3. 11 2. 57 1.70 1.85 2. 52 1. 20 2. 40 1. 45 2. 26 1. 96
0. 89 0. 98 0. 94 1. 23 1. 21 1. 00 0. 66 0.72 0. 98 0. 47 0. 93 0. 56 0. 88 0.76
44, 37 63. 28 23. 22 72. 52 93. 64 73.67 | 104 11 | 11598 | 294.12 | 330.26 | 212.05 | 301.26 | 287.94 | 31471
44, 29 63. 19 3. 1% 72. 44 93. 56 73.57 | 103.96 | 115.85 | 204.22 | 330.40 | 212,10 | 301.44 | 28807 | 314.83
354,22 | 35497 | 353.94 | 35457 | 355.66 | 354.72 | 35417 | 35417 5. 21 4.70 5. 37 5. 01 5. 29 5.22
1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967
5 5 5 5 5 5 5 5 5 5 5 5 5 5
16 16 15 15 14 14 11 11 25 25 24 24 23 23
17 5 17 5 17 5 17 17 17 5 17 5 17 5
39 38 36 35 34 33 29 30 33 33 33 32 32 31
49. 83 13. 43 45. 83 33. 63 28, 33 33. 13 56. 73 6.83 | 56.43 | 33.63 6.83 | 43.23| 2893 34.23
49.71 13. 31 45. 7" 33. 51 28, 21 33. 01 56. 61 6.71 | 56.31| 33.51 6.71 | 43.11| 2881 34. 11
65. 50 65. 00 64. 49 63. 98 63. 48 62. 97 60.53 | 60.54 | 76.94| 76.42| 7591 | 7538| 74.81 74. 32
64. 88 64. 13 64. 12 62. 82 62. 27 62. 02 50.89 | 59.89 | 77.84| 76.66| 76.40 | 7587 | 75.65 74. 86
95. 24 95. 43 95. 44 95. 70 96. 16 96. 18 97.50 | 97.73 | 85.25| 8540 | 8569 | 8508 | 84.87 84. 66
1984 69 | 1969.45 | 1954.00 | 1938.73 | 1923.34 | 1907.98 | 1834 12 | 1834.32 | 2331. 21 | 2315. 64 | 2300. 21 | 2284. 18 | 2266.78 | 2251. 82
1. 59 2, 22 0.93 3. 00 3.10 2. 45 1. 66 1.68| —2.31| —0.60| —1.25| —L24| —215| —1.40
66. 48 66. 36 65. 07 65. 82 65. 37 64. 47 61.55 | 61.57 | 75.52| 76.06| 175.16 | 74.63| 73.50 73. 46
1. 24 1.36 1.31 1.71 1. 68 1.39 0. 92 1. 00 1.37 0. 65 1. 30 0.79 1. 22 1. 07
9. 47 10. 43 10. 00 13. 07 12. 85 10, 64 7. 04 7.62 | 1048 4. 99 9.93 6. 02 9.37 8. 16
449,68 | 450,57 | 451.29 | 452,10 | 45263 | 452.09 | 453.29 | 453.40 | 450.47 | 450.56 | 450.87 | 450.78 | 450.55 | 450.60
13. 00 13. 30 12. 54 13. 47 14. 14 13. 60 14.25 | 14.64 | —14.91 | —14.96 | —13.09 | —14.76 | —14.44 | —15.13
23. 94 30. 21 37. 59 43. 04 49. 69 56. 70 00,44 | 90.47 | —94.60 | —89.06 | —82.18 | —75.41 | —68.18 | —61. 98
2717.73 | 2723.10 | 2727.47 | 2732.35 | 273557 | 2737.73 | 2739.55 | 2740.22 | 2722. 47 | 2723. 02 | 2724.90 | 2724.37 | 2723.00 | 2723.29
34. 87 36. 43 33. 63 36. 76 37, 50 35. 84 34.33 | 34.36 | 18.87 | 16.37 | 23.81| 17.74| 19.49 17. 07
91.80 | 100,67 | 10537 | 11220 | 117.59 | 123.59 | 159.29 | 159.62 | —48.90 | —47.23 | —33.15 | —32 04 | —22.34 | —19. 14
—18.84 | —30.07 | —20.88 | —30.49| —30.29 | —30.69 | —29.76 | —29.65 | —29.42 | —30.50 | —27.53 | —29.95 | —20.33 | —30.22
63. 86 79. 42 79. 48 90. 82 98.46 | 106.20 | 139.38 | 139.23 | —28.63 | —31.38 | —28.34 | —16.00 | —4.06 0. 17
—14.93 | —15.63 | —15.09 | —14.54 | —15.31 | —14.98 | —11.76 | —11.07 | —45.12 | —37.86 | —44.82 | —44.16 | —45.40 | —38.37
—29.76 | —25.40 | —15.53 | —14.49 | —7.50 0. 39 39.92 | 40.60 |[—160. 95 |—142. 22 |—151. 68 [—147. 00 |—137.38 | —113.73
36. 39 36. 46 41. 94 37. 26 36. 15 37. 28 38.71 | 39.21| 23.32| 20.27| 1219 | 20.32| 2163 22. 04
—29.37 | —26.99 | —30.39 | —20.67 | —15.48| —4.46 29.69 | 27.68 |—150. 47 |—143. 49 |—127. 98 |—128.96 |—121. 85 | —118. 04
29, 01 29. 46 28. 53 29. 66 30. 57 29. 86 30.57 | 3101 2. 18 2. 07 4.35 2. 34 2. 68 1. 91
30. 45 36. 50 44, 20 49. 46 55. 85 63. 13 97.18 | 97.25 | —91.85 | —86.24 | —79.51 | —72.65 | —65.46 | —59.28
—4.30| —3.93| —493| —38| —298| —370| —298| —255| —3L.31 | —31.41| —29.18 | —31.16 | —30.80 | —31.57
26. 34 32, 81 39. 95 45. 49 52. 46 59. 22 92.83 | 92.86 | —87.80 | —82.53 | —75.63 | —68.76 | —61.40 | —55.21
—3.54| —3.30| —410 3.14| —246| —3.03| —220| —178| —3210| —3217| —30.01 | —31.95 | —31.61 | —32.39
17. 99 24, 45 31. 55 37.10 44, 09 50. 82 84.48 | 84.53 | —97.60 | —92.33 | —85.11 | —78.53 | —71. 14 | —65.04
29. 97 30. 34 29. 52 30. 62 31. 38 30. 79 31.59 | 32,03 1. 39 1. 40 3. 54 1. 60 1. 88 115
21. 01 26. 97 34,79 39. 87 46. 10 53. 49 87.44 | 87.45 |—100.13 | —94.52 | —87.89 | —80.94 | —73.74 | —67.55



TaBLE 2.—Photogra hic

Plate iamber.cooooccnsacamrsensa s cosaasos 267 271 275 279 283 287 291 295 299
Frame number__ ___ ___________________________ IV-156 IV-149 IV-143 IV-137 IV-132 IV-125 IV-120 IV-113 IV-108
Spacecraft
Position:
Spacecraft radius (km)_____________________ 4457, 67 | 4456. 36 | 4455.19 | 4454. 10 | 4453. 48 | 4453. 06 | 4453. 59 | 4454. 11 | 4455. 10
Spaeeeraft altitude (km)___________________ 2721, 57 | 2720.26 | 2719.00 | 271800 | 2717.38 | 2716.96 | 2717.49 | 2718 01 2719. 00
Latitude of nadir point (deg)-______________ —14. 39 —14. 40 —14. 41 —14. 40 —14. 42 —14.40 | —14.46 | —14.45 —14. 45
Longitude of nadir point (deg) .. ________ —06. 29 —49. 64 —432. 98 —36. 34 —29. 69 —23. 06 —16. 43 —9. 81 —3.17
Orientation:
Mean altitude rate (km/see) . ... ______.___ —0.09 —0. 09 —0. 09 —0. 09 —0. 09 —0.09 —0.08 —0.08 —0. 08
Horizontal velocity (km/see)._______________ 1. 18 1. 18 1. 18 1. 18 1. 18 L 18 118 1. 18 1. 18
Tilt azimuth (med. res.)___________________ 135. 84 127. 65 85. 68 119. 40 1. 12 170. 53 77. 15 123. 33 76. 79
Tilt agimuth (highres))__________ __________ 136. 02 127. 78 85. 79 119. 53 1. 12 170. 61 77. 36 123. 75 77. 00
Emission angle (deg) . . - . ___________ 1. 10 1. 75 2. 50 1. 91 8. 63 0. 82 1. 28 0. 56 1. 32
Tt angle (dep) s caviivnmmusmman e wsss 0. 43 0. 68 0. 98 0. 74 3. 35 0. 32 0. 50 0. 22 0. 52
Swing angle (deg) (med. res)_ ... . ________ 321. 19 312. 82 271. 05 304. 90 188. 01 356. 09 262. 78 309. 15 262. 30
Swing angle (deg) (highres.)_______________ 321. 38 312. 96 271. 16 305. 02 188. 01 356. 17 262. 99 309. 56 262. 50
North deviation angle (deg) . . - - .. _____ 5. 48 5. 41 5. 76 5. 77 6. 90 H. 58 H. 82 5. 89 5 71
Pholography
Time of exposure (GMT):
B e e e e 1967 1967 1967 1967 1967 1967 1967 1967 1967
Month_______________ S S 5 5 5 5 5 5 b} 5 5
IV s e s e L e e s 22 22 21 21 20 20 19 19 18
Hour_ - e 17 5 17 5 17 5 17 5 17
MR o s e e S S DU TS 30 29 28 26 25 23 21 19 16
Second (Med, T68.) cccccmsrmnmnsrcensans s 43. 23 39. 63 21. 73 51. 33 6. 83 13. 53 6. 83 0.13 5L 13
Second (highres.) . .. oL 43. 11 390, 51 21, 61 51. 21 6. 71 13. 41 6. 71 0. 01 51. 01
INlumination (deg.):
Sunangleatnadivo_______________________ 73. 78 73. 24 72. 71 72. 18 71. 67 71. 15 70. 66 70. 17 69. 66
Phageangle: - _— - - - oo o - 74. 05 73. 75 73. 69 72. 80 72. 09 7117 71. 16 70. 34 70. 18
Sun azimuth at prineipal ground point_______ 84, 73 84. 43 84, 34 84, 12 86. 22 84. 15 84. 03 83. 92 83. 78
Sunarecatnadir. _________________________ 2235. 57 | 2219.37 | 2203.25 | 2187.22 | 2171.51 | 2155 98 | 2141. 11 2126. 13 | 2110. 88
AN s e s s e S SR A —0.70 —1.29 —2. 50 — 1. 57 —1. 17 —0. 06 —1. 27 —0. 43 —1.31
LG R O BOTTETIR i o mi vs m 73. 36 72. 46 71 18 71 23 71 13 71. 12 69. 89 69. 90 68. 86
Photographs
Tilt distance (mm) (film scale):
WEOT. B o i s s i e i i i 0. 60 0. 95 1. 36 1. 04 4. 68 0. 45 0. 70 0.31 0.72
Highres. . oo 4. 59 7.27 10. 40 7. 94 35.78 3. 42 5. 33 2. 34 5. 49
Resolution eonstant (m)_ - ________________ 450. 35 450. 18 450. 07 449, 82 451. 62 449. 57 449. 69 449, 74 449. 94
Prineipal ground point:
Latitude (deg) == ccusaiancaisisaasangass —14. 87 —15. 05 —14. 29 —14. 97 —0 14 —14. 89 —14. 28 —14. 63 —14. 26
Longitude (deg) - _____________________ —A55. 80 —48. 76 —41. 41 —35. 28 —29. 59 —22. 97 —15. 64 —9. 51 —2.36
Slant distanee (km)________________________ 2721.77 | 2720.76 | 2720.10 | 2718.59 | 2729.42 | 2717.07 | 2717.75 | 2718. 06 | 2719.29
Corner coordinates (med. res.):
Latitude (deg) - - - - oo oo 17. 17 17. 27 21. 80 17. 93 15. 52 29. 29 19. 57 17. 75 19. 64
Longitude {deg)-coococaccanonocia oz —14. 04 —6.15 7. 04 7. 80 12. 11 29. 47 28. 30 31. 90 41. 86
Latitude (deg) - ococencansivsmmnsranurus —29. 72 —29. 94 — 28, 47 — 20, 50 —30. 68 | —29. 66 —28. 60 —29. 05 —28. 67
Longitude (deg) -« - oo 173 11. 87 21. 94 26, 24 35. 60 32. 38 41. 27 46, 05 54, 72
Latitude (deg) _ _ococicicocaaiaocaciioaas —38. 27 —38. 37 —46. 57 —44. 96 —47. 16 —38. 44 —44. 61 —38. 18 —44 48
Longitude (deg) .- - ___________________ —108. 18 | —100.29 | —111. 20 | —102. 74 —97. 58 —76. 65 —81. 61 —61. 39 —68. 10
Latitude{deg) _ —o-=oocsoa o coorr g 19. 88 20. 99 22. 21 21. 58 18. 72 19. 15 21. 37 19. 21 21. 53
Longitude (deg) -cc oo oo e —110. 72 | —103. 69 —96. 11 —91. 04 —85.16 | —78. 42 —72. 26 —64. 75 —58. 99
Corner coordinates (high res.):
Latitude (deg) oo cococncnnnionnconnins 2. 21 2. 00 2.01 2. 09 9. 42 2. 16 2. 91 2. 49 2. 94
Longitude (deg)-----cvommcummmcccacann —53. 21 —46. 12 —38. 81 —32. 74 —27. 33 —20. 44 —13. 12 —7. 06 0. 20
Latitude (deg) - - ccuconaramnrarasaremnses —31. 21 —31. 42 —30. 51 —31.29 —24. 65 —31. 17 —30. 45 —30. 84 —30. 45
Longitude (deg)_________________________ —49. 03 —41. 95 —34. 51 —28 35 —23. 00 —16. 22 —8. 81 —2. 67 4. 44
Latitude (deg) - ___ . __ —32. 09 —32. 28 —3L 39 —32. 19 —25. 69 —32. 09 —31 37 —31 80 —31. 35
Longitude (deg) - - - o oo oo —b8. 79 —51L 75 —44. 18 —38. 12 —31. 89 —25. 95 —18. 45 —12. 36 —5.21
Latitude (deg) - - v ommm i s e 1. 42 1. 21 2. 02 1. 24 8. 32 1. 38 2. 05 1. 65 2. 09
Longitude (deg) . _________________ —61.48 | —54. 38 —47.10 | —40. 99 —35.99 | —28.70 —21. 41 —15. 33 —8.10



Support Data—Continued

303 307 311 315 319 323 327 331 335 339 344 348 351 355
IV-101 IV-96 IV-59 IV-84 V=77 IvV-72 IV-65 IV-60 1V-53 IV-46 IV-39 Iv-27 IV-94 IV-186
4456. 53 | 445835 | 4460. 50 | 4462. 88 | 4465. 64 4468. 52 4471. 16 | 4473. 86 | 4476, 32 | 4478. 70 | 4480. 67 | 4483. 27 | 4738. 80 | 4741. 62
2720. 43 | 2722. 25 2724. 40 2726. 78 | 2729. 54 | 2732, 42 2735, 06 | 2737. 76 | 2740. 22 | 2742. 60 | 2744, 57 | 2747 17 | 3002, 79 3005. 57
—14. 45 —14. 45 —14. 45 —14. 45 —14. 46 —14. 50 —14.44 | —14.43 | —14. 41 | —14. 40 | —14. 39 | —14. 34 | —42.01 —41. 96

3. 38 9. 99 16. 59 23. 18 29. 77 36. 35 42, 95 49. H4 56. 14 62. 75 69. 36 82.59 | —99.09 —92. 48
—0. 08 —0. 07 —0. 07 —0.07 —=0. 07 -0, 07 —0.07 —0. 07 —0. 07 —0.07 —0.07 —0. 07 —0.19 —0.20
1. 18 1. 18 1.18 1. 18 1. 18 118 1. 18 1. 18 1. 18 1. 18 1. 18 1. 18 1. 11 111
150. 02 138. 06 154. 23 124. 83 140. 94 131. 14 143. 11 319. 43 122, 15 122. 41 134. 94 175. 05 100. 17 95. 85
150. 14 138. 19 154, 35 124. Y4 141. 14 131. 21 143. 31 | 319. 32 122. 34 122. 61 135. 12 175. 08 100. 19 95. 87
1. 41 1. 59 1. 16 2,12 0. 97 3. 15 0. 93 1. 84 1. 26 1. 23 1. 16 1. 43 14. 63 12. 99

0. 55 0. 62 0. 45 0. 82 0. 38 1. 22 0. 36 0.71 0. 49 0.48 0. 45 0. 55 5. 31 4,72
336. 00 323. 74 340. 00 310. 27 326. 64 316. 15 328. 59 145. 48 307. 60 | 307 08 319. 89 0.00 | 297 38 292. 93
336. 12 323. 87 340. 12 310. 39 326. 83 316. 22 328. 79 145. 38 307.79 | 307 28 320. 06 0. 04 297. 40 292, 95
6. 10 5. 86 H. Bd 5. 74 579 D. 45 5. 57 5. 89 5. 63 4. 84 5. 08 4. 98 25. 78 24. 52
1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967

5 d 5 5 5 b 5 B 5 b i 5 5 H

18 17 17 16 16 15 15 14 14 13 13 12 25 25

b} 17 D 17 5 17 5 17 5 17 5 4 17 5

14 12 10 8 7 5 4 3 2 1 0 59 1 1

44. 03 40. 63 44. 43 H6. 93 17. 63 47. 63 33. 13 25. 63 28. 63 37. 13 52. 33 32. 53 47. 43 23. 03

43. 91 4(). 51 44, 31 56. 81 17. 51 47. 51 33. 01 25. 51 28. 51 37. 01 H2. 21 32. 41 47. 31 22.91

69. 24 68. 77 68. 31 67. 85 67. 40 66. 95 66. 49 66, 03 65. 56 65. 10 64. 62 63. 66 82. 77 82. 38

69. 46 69. 13 68. 46 68, 47 67. 60 67. 78 66. 67 65. 64 65, 94 65. 46 64. 90 63. 64 87. 83 86. 97

83. 42 83. 22 83. 23 82. 82 83. 02 82, 17 82, 78 83. 55 82. 45 82. 32 82. 18 81. 87 73. 29 74. 18
2098. 04 2083. 71 2069. 81 2055, 96 | 2042 28 2028. 75 2014. 62 | 2000. 70 | 1986, 56 | 1972. 45 | 1958, 10 | 1928, 97 | 2508, 06 2496. 19

—0. 57 —0. 93 —0. 39 —1. 59 —0. 52 —2.13 —0. 47 1. 01 —0.97 —0. 95 -0. 71 —0.06 | —13. 97 —12. 63
68. 90 68. 20 68. 08 66. 88 67. 08 6. 67 66. 20 66. 65 64. 97 64. 52 64. 19 63. 71 73. 91 74. 36
0.76 0. 87 0. 63 1. 15 0. 53 1L.71 0. 50 0. 99 0. 68 0. 66 0. 63 0.77 7. 43 6. 60

5, 86 6. 63 4 82 8.79 4, 05 13. 07 3. 87 7. 58 5. 20 509 4, 82 A, 90 56, 77 50. 42
450. 18 450. 50 450. 82 451. 30 451. 66 452. 38 452, 57 453. 09 453, 45 453. 84 | 454, 16 454, 61 502, 80 502, 00
—15.19 —15. 17 —15. 09 —15. 18 —14. 92 —15. 76 —14.90 | —13.58 | —14.81 | —14.80 | —14. 89 | —15. 21 | —42. 97 —432, 26
3. 83 10, 67 16. 90 24 28 30. 15 37. 86 43. 30 48. 79 56, 82 63. 40 69. 88 82. 67 | —86. 50 —81. 34
2720.75 | 2722. 66 | 2724 62 2727. 51 2729.70 | 2734, 03 2735, 20 | 2738. 30 | 2740. 47 | 2742, 85 | 2744. 79 | 2747. 50 | 3038. 76 3033, 90

16. 79 17. 06 16. 82 17.77 17. 43 17. 04 17. 42 19. 43 18. 27 17. 83 17. 55 26,92 | —44. 77 —43. 41

44, 62 52. 33 57. 82 67. 56 71. 80 81. 85 85, 20 90. 11 100, 03 107. 11 112, 86 133. 28 [—137. 83 | —132. 27
—29. 58 —20.73 —29. 67 —29, 72 — 29, 50 —20. 15 —29.68 | —33.88 | —20.53 | —30.18 | —30.12 | —30.70 | —5L 88 —50. 53

61. 94 70. 29 74. 24 88, 43 87. 65 105, 20 100. 95 117. 65 116. 60 123. 23 129. 34 140. 95 |—140. 88 | —135. 18

39. 21 —38. 94 —38. 92 —45. 21 —38. 63 —30. 35 —38.50 | —36.97 | —38.40 | —37.80 | —38.20 | —38.83 | —65 34 —63. 77
—49. 50 —41. 86 — a6, 80 —47. 27 —22.95 —14. 19 —10. 25 —4. 67 4, 36 10. 67 16. 24 25. 35 141, 15 147. 71

19. 81 20. 10 18. 53 20. 82 19. 62 22,77 18, 90 13. 95 20. 69 19. 87 20. 27 19. 23 6. 80 3. 27
—39. 29 — 44, 56 —37. 39 —30. 33 —25. 65 —17. 95 —11. 30 —3. 47 0. 37 9. 52 14. 34 26. 98 |—150. 05 | —142. 44

1. 87 1. 89 2. 00 191 2.22 1. 28 2,28 3. 86 2 .41 2. 41 2,32 1,94 | —24. 04 —23. 17
6. 23 13. 15 19. 37 26, 84 32, 65 40. 54 45, 87 51. 21 59, 40 66. 22 72. 61 85. 40 | —89. 94 — 84, 38
—31. 49 —3L 51 —31, 42 —31. 59 —31 26 —32. 36 —31L.29 | —290.72 | —31.24 | —31.33 | —31. 42 | —31. 82 | —56.15 —5d. 77

10. 83 17. 62 23. 81 31. 26 37. 05 44. 89 50. 14 55, 47 63. 71 70. 04 76. 60 89. 36 | —60, 00 — 56, 56

—32. 48 —32. 46 —32. 37 —32. 49 —32. 21 —33. 20 —32.21 | —30.71 | —32.15 | —32.11 | —32,25 | —32.66 | —62. 06 —61. 32
1. 04 7. 81 14. 02 21 41 27. 25 34, 89 40. 32 45. 89 53. 8 60. 18 66. 72 79.41 | —75. 82 —72, 21

1, 00 1, 05 1. 17 1. 06 1. 40 0. 47 1. 48 3. 06 1. 59 1. 69 1. 58 1. 24 | —27.68 —26. 70
—2. 02 4. 90 11. 10 18. 57 24. 36 32,27 37. 55 42, 80 51 07 57. 87 64, 26 77.05 | —99. 59 —94. 00

27




TaBLE 2.—Photographic

Plate AUMBER . o« s spasos sonas s et s s seS e s ma e 359 363 367 371 375 379 383 387 391
EraTne DuIber s o oo oo s oo ST S S SN G IV-180 IV-172 IV-167 IV-160 IV-155 IV-148 IV-142 IV-136 Iv-131
Spacecrafi
Pozition:
Spacecraft radius (km)_____________________ 4745, 09 | 4746. 81 4745, 14 | 4748. 14 | 4747. 18 4745, 46 4742 67 | 4739.04 | 4735 10
Spaceeraft altitude (km)___________________ 3008. 99 3010. 71 3009. 04 | 3012 04 | 3011. 08 3009. 36 3006. 57 | 3002 94 | 2999. 00
Latitude of nadir point (deg)_.______________ —41. 99 —41, 98 —41, 82 —42. 03 —42. 07 —42, 11 —42, 14 —42, 16 —42, 20
Longitude of nadir point (deg)_.____________ —85.8 | —79.20| —72.48 | —6580| —59.07 | —52.33 | —45.58 | —38.84 | —32 12
Orientation:
Mean altitude rate (km/see) . _______________ —0.20 —0.20 —0.20 —0. 20 —0. 20 —0. 20 —0. 20 —0. 20 —0.20
Horizontal veloeity (kmjfsee) .o _______ 1. 11 1. 11 1. 11 1. 11 1. 11 1. 11 1. 11 1. 11 1. 11
Tilt azimuth (med. res.)._________________._._ 85, 22 100, 32 95, 15 99, 01 95, 97 99, 61 93. 44 97. 11 52 40
Tilt azimuth (highres.)_ .. ___________ 85. 24 100. 34 95. 16 99, 03 95. 99 99. 63 93. 46 97. 13 52, 41
Emission angle (deg).______________________ 12. 65 13. 12 13. 75 13. 12 11. 84 12. 73 14, 21 13. 29 13. 79
Tilt angle (deg) - - o oo oo oo 4. 60 4. 76 4. 99 4. 76 4. 30 4, 62 5 16 4, 83 5. 01
Swing angle (deg) (med. res.) - —________ 282, 67 297, 25 292, 42 296. 32 293. 51 297, 24 291, 29 295, 38 251, 03
Swing angle (deg) (highres.)________________ 282, 69 297, 27 292, 44 296, 34 293. 53 297. 26 291. 31 295. 40 251. 05
North deviation angle (deg) - . __ . _________ 24. 22 24, 62 25. 08 24, 97 24. 37 25. 10 25. 91 25. 98 23. 30
Photography
Time of exposure (GMT):
Year oo 1067 1967 1967 1967 1967 1967 1967 1967 1967
Mopithe o ommemp e meerar e m e me s e 5 5 5 & 5 5 H 5 5
Day._ o ____. 24 24 23 23 22 22 21 21 20
O s s T T S e e 17 5 17 4 16 4 16 4 16
NI s i i s R S i S A i 0 0 0 59 58 57 56 54 52
Second (med. res.) .. ____._..______________ 54, 43 29, 23 11. 63 16. 83 26. 53 22. 33 5. 33 35. 43 51. 93
second (Bigh Tes) v sue sanuunssssssseners 54. 31 29. 11 11. 51 16. 71 26. 41 22.21 5. 21 35. 31 51. 81
Illumination (deg):
Sun angle at nadir_________ .. _______ 81. 99 81. 56 81. 06 80, 66 80. 19 79.72 79. 24 78.77 78. 32
Phage angle. . cucccucisssacnnmnnssn wsmas 86. 58 86, 06 85. 90 85, 18 84. 33 84. 07 84. 24 83. 36 82. 84
Sun azimuth at prineipal ground point_______ 74, 57 73. 13 72. 56 72, 28 72.76 71. 55 70. 41 70. 32 73. 97
Sunarcatnadir. ... __________________ 2484, 27 2471. 23 2456. 22 2444, M1 2429, 69 2415. 46 2401. 07 2386. 88 2373. 17
AR oo s e A R R SR e —12.63 | —12.44 | —13.35| —12.48 | —11L41 | —12.00| —13.81 | —12.66 | —12 48
Incidence angle. . _________________________ 73. 95 73. 67 72. 58 72. 74 72. 94 72. 11 70. 47 70. 76 70. 47
Photographs
Tilt distance (mm) (film scale):
Med. TeS.._ - e 6. 42 6. 66 6. 97 | 6. 65 6. 01 6. 46 7. 21 6.75 7. 01
High Tedw o nnssapapuusonssesysmam s 49. 11 50. 88 53. 32 50. 87 45. 96 49. 30 55, 12 51. 62 53. 57
Resolution constant (m)___________________ 502, 33 502, 95 503, 14 503, 17 502, 12 502, 44 503. 09 501. 78 501, 50
Principal ground point:
Latitude (deg) o corioiciininmsinansanssnmsn —40. 83 —42, 93 —42, 01 —42.79 —42. 40 —42. 94 —42. 03 —42. 64 —36. 50
Longitude (deg) - - oo —75h. 22 —67. 94 —60. 70 — 54, 52 —48. 89 —41. 38 —33. 37 —27. 40 —23. 47
Slant distanee (km)_______________________ 3035. 90 3039, 64 3040, 82 3040, 98 3034, 64 3036, 57 3040, 52 3032, 60 | 3030. 92
Corner coordinates (med. res.):
Latitude (deg) . .. ______________________ —42, 17 —43. 91 —43. 63 —44. 02 —43. 27 —44. 16 —44. 18 — 44, 56 —38. 14
Longitude (deg) - oo v —124,96 | —119.63 | —111. 34 | —106. 18 | —100. 47 —93. 33 —83. 97 —T78. 89 —70. 07
Y Latitude (deg) - - __ —49, 32 —51. 03 —50. 76 —51. 15 —50. 42 —51 30 -5l 31 —H1 70 —45. 42
Longitude (deg) ... _________________ —127,28 | —122.89 | —114. 09 | —109. 33 | —103. 54 — 96, 56 —86. 57 — 81, 83 —70. 91
q Latitude (deg) .. ___________________. —63. 98 —63. 01 —64. 53 —61. 86 —63. 30 —62. 25 —65. 96 —63.74 | —65.75
Longitude (deg) oo ... 151, 58 161. 23 166. 33 170.49 | —176.79 | —174. 60 | —167. 17 | —162. 53 | —159. 67
g Latitude (deg) . ___________________ —6. 43 3.01 2. 64 3.79 2.70 L. 69 3.92 1. 53 3.78
Longitude (deg)_________________________ —130.46 | —129. 22 | —121.16 | —116.73 | —110,93 | —102, 74 —94, 63 — 88,77 —83. 76
Corner coordinates (high res.):
1 Latitude (deg) .. _______________________ —21. 41 —23. 92 —22. 88 —23.76 —23. 30 —23. 97 —22. 92 —23. 69 —15.79
Longitude (deg) .. _______________________ —78. 15 —71. 02 —63. 90 —57.73 —5L 93 —44, 66 —36. 85 —30. 96 —26. 10
o Latitude (deg)-___.__ . _________ —54. 26 —56. 51 —5b. 35 —Hb. 24 —55. 98 —56. 36 —55. 05 —bh. 72 —49, 81
Longitude (deg) e oo coe oo —51. 95 —42, 37 -35. 59 —28. 96 —24. 39 —15. 83 —7.91 —1.72 —4. 00
3 Latitude (deg) - - - oo _____ —59. 63 —62. 15 —61. 02 —61. 94 —61. 49 —62. 08 —60. 90 — 61, 58 —54. 71
Longitude (deg) . ____________________ —66. 96 —58. 38 —51. 10 —44. 77 —40, 01 —31, 58 —23. 17 —17. 05 —17. 29
4 Latitude (deg) ... _____________________ —25. 07 —27. 39 —26. H3 —27. 29 —26. 77 —27. 49 —26. 70 —27. 36 —19. B9
Longitude (deg)_________________________ —87.72 —R&0. 69 —73. 52 67. 38 —61. 55 —54. 30 —46. 45 —40. 53 —35. 52




Support Data—Continued

29

395 399 403 407 411 415 419 423 427 431 435 439 443 447
IV-124 | IV-119 | IV-112 | IV-107 | IV-100 | IV-95 IV-88 | IV-83 | IvV-76 | IV-71 | Iv-64 | IV-59 | IV-52 | IV-45
4730.55 | 4726.63 | 472211 | 4717.92 | 4714.28 | 4711.59 | 4709.42 | 4707. 94 | 4707. 64 | 4708. 37 | 4708, 95 | 4710. 63 | 4712.52 | 4715. 14
2004, 45 | 2000.53 | 2986.01 | 2981.82 | 207818 | 2075.49 | 2973.32 | 2971.84 | 2071 54 | 2972.27 | 2972. 85 | 2974.53 | 2976.42 | 2979. 04
_42.90 | —42.96 | —42.26 | —42.26 | —42.25 | —42.27 | —42.26 | —42.23 | —42.21 | —42.22 | —42. 14 | —42.11 | —42.06 | —42.04
—25.42 | —18.74 | —12.00 | —5.42 1. 05 7. 64 14.18 | 20.71| 27.23| 33.74| 40.27| 46.79 | 53.33 59. 88

~0.19| —019| -—019| -—o019| —018| —018| —0.18| —0.18| —0.18| —0.18| —0.17 | —0.17 | —0.17 | —0.17

111 1.11 1. 12 1. 12 112 1.12 112 112 112 112 112 1. 12 112 112

99. 25 97. 39 95. 87 94. 92 96. 95 95. 61 96.79 | 98.68 | 97.66 | 103.17 | 96.58 | 89.39 | 99.73 96. 43

99. 27 97. 41 95. 89 94. 93 96. 97 95. 63 96.81 | 98.70 | 97.68 | 103.19 | 96.60 | 89.42 | 99.75 96. 45

13. 18 13. 12 12. 50 13. 80 13. 07 12. 87 12.53 | 1408 | 1240 | 1507 | 1200 9.73 | 12.25 13. 91

4,80 4.78 4.56 5. 04 4.78 4.71 4. 59 5.15 4 54 5. 50 4 40 3. 57 4.48 5. 08

207.49 | 20540 | 204.33 | 292.87 | 29534 | 293.88 | 295.30 | 297.04 | 295.70 | 30110 | 294.30 | 286.90 | 297.18 | 293,27
207.51 |  295.42 |  294.35 | 292.80 | 29536 | 293.90 | 29532 | 297.06 | 295.72 | 30112 | 294.32 | 286.93 | 297.20 | 293.28

25. 96 25. 65 25. 68 25. 87 25. 98 25. 69 25.77 | 26.58 | 25.25| 26.92| 24.65| 22.95| 2459 24, 82

1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967
5 5 5 5 5 5 5 5 5 5 5 5 5 5
20 19 19 18 18 17 17 16 16 15 15 14 14 13
4 16 4 16 4 16 4 16 4 16 4 16 4 16
50 48 46 44 42 40 38 36 35 33 32 31 30 29

59. 33 55. 13 49, 63 42, 43 36. 73 33. 53 38.33 | 52023 | 13.93 | 44.23 | 20.83 | 21.93| 24.33 31. 83

59. 21 55. 01 49, 51 42. 31 36. 61 33. 41 38.21 | 5211 | 13.81 | 4411 | 29.71| 2181 | 24.21 31

77. 88 77. 48 77. 08 76. 67 76. 40 76. 06 75.75 | 75.43| 75.14 | 74.85| 7453 | 74.23| 7391 73. 59

82. 36 81. 98 81. 41 81. 46 80. 89 80. 50 80.04 | 80.18 | 79.35| 79.72| 78.62| 77.68| 77.97 78. 29

69. 38 69. 07 69. 17 67. 93 68. 05 67. 90 67.75 | 66.27 | 67.21| 64.69 | 66.96| 6854 | 6603 64. 71
2350.93 | 2347.61 | 2335.60 | 2323.06 | 231507 | 2304 58 | 2295.13 | 2285. 71 | 2276. 66 | 2268. 07 | 2258. 35 | 2249. 09 | 2239.47 | 2229.72
1233 | —12.30 | —11.88 | —13.16 | —12.30 | —12.19| —1L76 | —13.04 | —11.53 | —13.44 | —11.21 | —9.42 | —1L.14 | —12.94

70. 10 69. 65 69. 58 68. 35 68. 65 68. 38 68.34 | 67.24 | 67.80| 66.46 | 67.49 | 6828 | 66.92 65. 46

6.71 6. 68 6. 38 7. 04 6. 68 8. 58 6. 41 7.20 6. 35 7.70 6. 14 4,98 6. 27 7.10

51. 29 51.10 48.75 53. 82 51. 05 50. 30 49.01 | 55.03 | 4852 | 58.84 | 46.97 | 3810 47.90 54. 26
500.29 | 499.60 | 498 40 | 408.66 | 497.51 | 496.92 | 496.32 | 497.22 | 49593 | 498.00 | 495.88 | 49479 | 496.64 | 498.28
—43.00 | —42.78 | —42.57 | —42.40 | —42.71| —42.53 | —42.69 | —42.94 | —42.77 | —43.68 | —42.55 | —41.75 | —42.90 | —42.41
—14.08| —7.44| —135 6. 45 12.29 18. 70 24,04 | 32.82 | B37.87| 46.67| 50.55| 5505 | 63.81 71. 80
3023.59 | 3010.39 | 3012 18 | 3013.73 | 3006.78 | 3003.21 | 2999.59 | 3005. 03 | 2997. 25 | 3010.30 | 2996. 95 | 2990.35 | 3001. 54 | 3011 42
_44.81 | —44.49 | —44.33 | —44.45| —44.68 | —44.38 | —44.51 | —45.29 | —44.25 | 23.54 | —43.71 | —41.85 | —43.92 | —43.86
—65.81 | —5878 | —52.63| —44.13| —38.84| —32.18| —26.22 | —18.22 | —13.27 | 42.45| —0.40 432 12,51 21. 53
—51.93| —5.59| —51.43| —51.53| —5L76| —51.46 | —b5L59 | —52.36 | —51.32 | —53.09 | —50,78 | —48.96 | —50.99 | —50.91
_68.00 | —61.74| —55.51| —46.80| —41.70 | —34.97 | —29.11 | —21.06 | —16.23 | —8.08 | —3.35 1. 49 9. 36 18.75
_62.52 | —64.56| —61.95| —64.80 | —63.55| —63.31 | —65.22 | —63.58 | —64.24 | —65.14 | —62.21 | —61.64 | —62.70 | —64. 13

—150,79 | —139.61 | —138.72 | —129.53 | —123.92 | —117.58 | —105. 13 |—106.78 | —92.79 | —89.88 | —82.86 | —71.20 | —67.32 | —62.72
2. 86 1. 26 2. 01 5. 25 3.22 2. 07 3. 04 1. 20 4. 08 2. 03 107 | —3.44 1.19 3.95
—70.50 | —68.26| —63.25| —56.36 | —50.10 | —42.62 | —387.61 | —27.78 | —25.00 | —14.20 | —9.83 | —2.81 3. 44 11. 34
—24.16| —23.90| —23.71| —23.51| —23.93| —23.72| —23.94| —24.26 | —24.02 | —25.11 | —23.74 | —22.73 | —24.13 | —23.50
1764 | —10.88 | —4.82 2,97 8. 74 15. 25 2144 | 2009 | 3455 | 42.84 | 47.44 | 5246 |  60.72 68. 71
—56.08 | —55.91| —55.66| —55.37 | —55.69 | —55.57 | —55.72 | —55.74 | —55.96 | —56.46 | —55.91 | —55.49 | —56.35 | —55.73

11.78 18. 01 23, 64 31.75 37. 62 43. 65 49.93 | 58.88 | 6260 | 74.02| 7486 | 77.37| 8856 96. 81
—61.95| —61.68| —61.38| —61.15| —61.48 | —61.27 | —61.44 | —61.68 | —61.57 | —62.58 | —61.38 | —60.52 | —61.86 | —61.29

—3. 65 2 61 8. 48 16. 55 22, 45 28. 52 34.82 | 43.69 | 47.39 | 58.42 | 59.50 | 62.17 | 7295 81. 22
—o7.78 | —27.51| —27.32| —27.21| —27.57| —27.34 | —27.54 | —27.96 | —27.54 | —28.78 | —27.20 | —26.00 | —27.54 | —27.06
—97.21 | —20.45| —14.34| —6.56| —0.77 5. 75 1.96 | 19.59 | 2505 | 33.28| 37.92| 42.95| 5117 59. 13



TasLe 2.—Photographic

3 o] DA VT30 01 o] OSSOSO S 449 453 457 461 465 469 473 477 481
E N LB 10 1o R e 1v-38 IV-9 IV-193 IV-179 IV-166 IV-154 IV-130 IV-118 IV-106
Spacecraft
Position:
Spaceeraft radius (km)_____________________ 4717, 67 | 4725, 22 5255, 27 5327, 89 H328. 66 5349. 48 5310. 89 5291. 03 5270. 57
Spacecraft altitude (km)___________________ 2081. 57 2989, 12 | 3519, 17 3591, 79 | 3592. 56 3613. 38 | 3574. 79 35h4. 93 3534, 47
Latitude of nadir point (deg)-_.____________ —42. 01 —42 02 —68. 87 —71. 38 —71.19 —72.07 —71. 62 —T7L 67 —71.71
Longitude of nadir point (deg)______________ 66, 45 86. 28 | —107. 44 —96. 22 —82. 44 —69. 24 —40. 64 —26. 89 —13. 37
Orientation:
Mean altitude rate (kmfsee) . _______________ —0.17 —0. 18 —0. 26 —0.26 —0.26 —0. 26 —0. 26 —0. 26 —0. 25
Horizontal velocity (km/see)._____.________ 1. 12 1. 12 1. 00 0. 99 0. 99 0. 98 0. 99 0. 99 1. 00
Tilt azimuth (med. res.)____________________ 98. 04 091, H4 70, 08 86. 51 101. 41 105. 15 46. 67 107. 05 104. 45
Tilt azimuth (highres.)____________________ 98, 06 91, 57 70, 10 86, H4 101. 44 105. 17 46. 68 107. 08 104, 47
Emission angle (deg) ... __________________ 13. 21 11. 63 14. 66 11. 24 10. 51 16, 12 12, 62 9. 14 10. 49
Tilt angle (deg) - - _ . . 4, 82 4. 25 4. 80 3. 64 3. 41 5. 17 4. 10 2. 99 3. 44
Swing angle (deg) (med. res.)_______________ 295, 22 288. 59 231. 90 246. 39 264, 00 267. 78 211. 09 274. 58 271. 96
Swing angle (deg) (highres)________________ 295. 24 288, 62 231. 91 246. 41 264. 03 267. 80 211. 11 274. 61 271. 98
North deviation angle (deg) . ______________ 24. 82 23. 58 0. 60 0. 37 3. 49 15. 99 357. 56 6. 46 9.12
Photography
Time of exposure (GMT):
B T ot 1967 1967 1967 1967 1967 1967 1967 1967 1967
3T (471113 SR S S 5 5 5 5 5 5 5 5 5
Day o ___ 13 11 25 24 23 22 20 19 18
HLOUP e e s s L A A S s s 4 16 16 16 16 | 16 16 16 16
Minute_______ . ____ 28 26 24 19 18 I 15 11 8 4
Second (med. res.)_________________________ 45, 93 38. 03 27. 63 23. 93 43. 83 55, 43 43. 23 ho03 5. 83
Second (high Tes.)w oo oo cconmss inansnmn nus 45, 81 37. 91 27. b1 23. 81 43. 71 H5, 31 43, 11 4, 91 2. 71
Illumination (deg):
Sun angle at nadir_________________________ 73.25 72.19 90. 07 90. 44 890. 90 89. 59 88. 19 87. 69 87. 26
Phaseangle_______________________________ 77. 66 76, 22 94. 63 94. 08 93. 20 04, 49 91. 50 90. 37 90. 39
Sun azimuth at principal ground point_______ 64. 76 65. 09 68. 60 68. 16 66. 38 52. 21 69. 34 62, 02 57. 96
ESTTh T O 2 o7 s ) SO g 2219, 55 2187. 45 2729. 05 2740, 48 2723. 91 l 2714, 77 2672. 14 2656. 95 2644. 10
Alpha . _______________ . ___ —12.12 —11. 05 —13. 97 —11. 23 —10. 21 I —15. 32 —10. 27 —8. 24 —90. 57
Ineldenes anglos co s rnaseppee s - 65. 65 65. 22 89. 69 82. 85 83. 00 79. 22 81. 31 82. 16 80. 85
Photographs
Tilt distance (mm) (film scale) :
Med: Femi-oroissisaossssiissinrrsresice 6. 74 5.93 6. 70 5. 08 4.75 7.23 5. 72 4,17 4, 80
High res.______ . ____ 51, 55 45, 37 ol 24 38. 86 36. 35 | 55. 25 43. 72 31 87 36. 69
Resolution constant (m)_ .. ________________ 498. 18 498, 34 588, 60 598, 04 597. 69 605, 57 596. 19 590. 66 588. 05
Principal ground point:
Latitude (deg) . ___________________________ —42, 63 —41,. 79 —63. 88 —69. 51 —71. 30 —71.70 — 65, 02 —72.49 —72.16 |
Longitude (deg) _________________.__________ TR 96. 20 —85. 98 —74. 07 —60. 23 —33. 52 —25. 85 —6.99 9. 45
Slant distance (km)oooo___________________ 3010. 80 | 301179 3557. 30 3614. 33 3612, 25 3659. 87 3603. 18 3569. 77 3554, 00
Corner coordinates (med. res.):
Eatitnde (deey. cocreimmmeensrrmmpnsgus —43, 95 —42, 44 —35. 04 —36. 38 —38.76 —45. 37 —27.79 —40. 08 —41. 99
Longitude (deg) _________________________ 26. 96 45,79 | —147.49 | —140,73 | —131.39 | —115. 08 —87.91 —82. 21 —67. 07
Latitude (deg) - _________________________ —51. 01 —49, 54 —41. 24 —41. 21 —42.79 —49, 35 —35. 39 —43. 61 —45. 69
Longitude (deg) - - ____________ 24. 01 43.02 | —156. 16 | —150. 87 | —142. 25 | —126. 76 —96. 45 —93. 52 —78.39
Latitude (deg) - . - - - ___ —63. 24 —63. 01 —28. 34 —35. 30 —28. 44 —43. 24 —34. 55 —286. 22 —29. 65
Longitude (deg) - oo oo oo —bb, 95 —32. 87 150. 47 173. 75 178. 41 | —165. 87 | —128.40 | —131.00 | —119. 04
Latitude (o) e - o wpmsn e e e e 3. 52 —7.21 —21. 32 —24. 53 —5. 44 —21.23 — 26, 82 —7.81 —12.75 |
Longitude (deg) ... .o o__.__. st e g 16. 69 41. 18 | —139.56 | —131.03 | —116.75 —96. 65 —R7. 28 —66. 93 —50. 40
Corner coordinates (high res.):
Latitude (deg) _ _________________________ —23.78 —22, 69 —37.95 —44, 68 —47. 19 —46. 61 —38. 65 —49. 05 —48. 61
1 Longitude (deg)_-_ .. ______________ 74. 65 93. 46 —77. 24 —64. 62 —Bh2. 42 —32. 55 —15. 98 —113 13. 83
5 Latitade (def) . canwsvsue s cumeemomsmres —56. 00 —55. 44 —81. 89 —83. 09 —81. 09 —75. 94 —84. 03 —79. 86 —79. 22
Longitude (deg)_________________________ 102, 78 119. 53 —31. 48 31. 86 a5, 67 66. 38 31. 66 110. 61 119. 97
Eatitude {deg) <o nse s g o es —61. 57 —60. 67 —83. 58 —85. 11 — 84, 69 —84. 73 —R3. 16 —84, 11 —84. 92
3 Longitude (deg) .. ________ ... _______ 87.17 104. 14 | —128. 50 176. 15 159. 69 123. 46 —83.59 | —164. 01 | —157. 46
Latitude (deg) - . . ___ . ____ —27. 28 —26. 10 —39. 54 —45, 77 —48. 37 —49. 55 —39. 36 —50. 26 —50. 19
4 Longitude (deg) . ______________________ 65. 08 83. 90 —92. 40 —81.21 —69. 53 —50. 17 —3L 21 —18. 40 —3. 34
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Support Data—Continued

485 489 493 497 501 505 506 509 510 513 517 521 525 520

IV-94 Iv-82 IV-70 IV-58 1v-44 V-8 V-5 IV-192 | 1IV-191 | IV-177 | IV-165 | IV-184 | IV-178 V-53
5252, 98 5239. 01 5232. 59 5229. 71 5233. 65 5241. 15 5248, 59 | 7240, 10 | 7239. 51 | 7227. 97 | 7222. 63 | 7H26. 26 | 7532. 35 | 2926. 53
3516. 88 3502. 91 3496. 49 3493, 61 3497. 55 3505. 05 3512, 49 | 5504. 00 | 5503. 41 | 5491, 87 | 5486, 53 | H790. 16 | 5796. 25 1190. 53
—71.70 —71 62 —71. 56 —71. 36 —71. 27 —70. 91 —71 23 33. 93 33. 95 33. 96 33.96 | —34.03 | —33. 98 42. 56
—0. 67 12. 04 24. 60 37. 31 50. 06 76. 54 76. 27 86. 05 86. 05 99. 33 112. 70 97. 52 104. 14 | —147. 00
—0.25 —0.25 —0.25 —0.25 —0. 24 —0. 24 —0. 25 0. 17 0. 17 0. 17 0. 17 —0.13 —0.13 0. 28
1. 00 1. 01 1. 01 101 1. 01 1. 01 1. 01 0.73 0.73 0.73 0.73 0.70 0.70 1. 16
103. 48 106. 42 109. 75 100. 34 106. 98 92, 09 100. 25 288.75 288. 89 290. 06 | 290,12 259. 11 264. 17 297. 71
103. 51 106. 45 109. 77 100. 37 107. 01 92, 12 100. 28 | 288.76 288, 89 290. 06 290. 13 259. 11 264. 16 297. 39
9. 62 9. 44 11, 25 8. 10 8. 97 7.32 7. 17 33. 04 33. 98 33. 22 33. 33 29.73 23. 42 46. 75
3.17 3.12 3.7 2. 68 2. 96 2.42 2. 36 7. 69 7.70 7. 56 7.59 6. 57 5. 26 25. 60
270. 51 272. 96 276. 02 268. 69 274, 66 259. 55 267. 46 281, 73 281. 86 282. 31 281. 67 269. 51 274. 97 107. 30
270. 53 272. 99 276. 05 268. 72 274. 69 259. 58 267. 49 281.73 | 281. 87 282. 31 281. 67 269. 51 274. 97 106. 97
6. 78 5. 94 9. 51 4. 51 5.72 1. 36 1. 44 192. 19 192, 26 191. 42 190. 78 174. 87 178. 99 12. 78
1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967 1967
5 i} H H] ] 5 5 b 5 5 b} 5 5 8
17 16 15 14 13 11 11 25 25 24 23 25 24 11
16 15 15 15 15 15 15 9 9 9 9 1 13 18
0 H6 53 51 49 46 46 47 47 45 43 30 29 40
8. 23 38. 03 35. 33 18. 33 23. 83 48. 33 17. 93 9.13 5. 63 28. 53 51. 03 32,13 33. 33 5. B3
8. 11 37. 91 35. 21 18. 21 23.71 48. 21 17. 81 9. 01 5. 561 28. 41 a0. 91 32. 01 33. 21 571
87. 09 86. 90 86. 76 86. 56 86. 36 85, 60 85. 77 99. 43 99. 43 100. 33 101. 31 106. 22 106. 64 101. 25
89. 98 89. 67 89. 95 89. 04 88. 95 87,93 87. 93 106. 97 106. 97 107. 72 108. 75 112. 78 111. 88 125. 81
59, 44 59, 38 55. 08 61. 98 59. 57 61. 94 61. 85 257. 70 257. 65 258. 73 259, 41 275. 83 271. 85 261. 56
2638. 82 2633. 10 | 2628 97 2622. 70 2616. 656 | 2593, 81 2508, 77 | 3012. 79 | 3012. 65 | 3040. 19 | 3069. 88 | 3218. 44 | 3231 25 3067. 84
—&. 81 —8. 41 —9, 69 —7. 52 —7. 86 —7.04 —6.56 | —33.38 | —383.40 | —32.59 | —32.76 | —29.72 | —23.34 —45. 25
81. 19 81 28 80. 31 81. 53 81. 12 80. 89 81 38 73.70 73. 68 75. 24 76. 08 83. 06 88, H4 80, 82
4. 42 4. 35 5. 18 3.74 4. 14 3. 38 3. 30 10. 79 10. 81 10. 61 10. 65 9. 20 7. 35 38. 25
33. 80 33. 25 39. 63 28. 60 31 62 25. 80 25, 22 82, 52 82. 61 81. 09 81. 39 70. 32 56. 19 291. 40
584, 63 582, 21 582. 24 579. 98 581. 07 581. 52 H82. 69 | 948, 86 948. 85 945. 25 944. 60 | 987. 68 977. 48 239. 88
—72. 11 —72.37 —72. 64 =71 57 —=72. 11 —70. 49 —71. 50 38. 22 38. 20 38. 81 38.83 | —35. 18 | —33. 87 48, 97
20. 19 32. 47 49. 06 54. 40 69. 06 91. 36 91. 31 53. 84 53. 79 67. 86 81. 13 69. 32 82. 21 176. 11
3533. 29 3518. 68 3518. 89 3505, 20 3511. 77 3514. 53 3521. 59 | 5734. 62 | 5734. 55 | H712. 80 | 5708. 84 | 5969. 23 | 5907. 59 1449. 77
—41. 01 —41. 01 —43. 35 —39. 51 —40. 69 —37. 02 —37. 42 17. 90 17. 99 17. 24 16. 76 | —16. 18 0. 00 68, 29
—ad, 28 —41, 47 —27.76 —17. 94 —d4. 66 22. 27 21. 11 |, 132. 69 132, 69 146, 49 159, 14 159. 64 0. 00 | —145. 57
—44, 72 —44, 60 —46. 86 —43. 32 —44, 28 —41. 19 —41. 23 28. 53 28. 60 27.70 27. 23 —3. 97 0. 00 33. 43
—65. 43 —52. 64 —39. 20 —28. 84 —15. 80 11.78 10. 34 142, 38 142, 42 156. 43 168, 91 150. 98 0.00 | —153. 90
—28. 24 —28. 24 —33. 95 —28. 61 —27. 52 —26. 09 —26. 92 30. 72 32,11 30. 76 29. 38 —2. 54 0. 00 16, 77
—105. 27 —901. 86 —78.97 —65. 96 —54. 48 —24. 73 —24. 02 178. 70 175. 62 |—172. 21 |—156. 33 150. 66 0. 00 162. 64
—9. 55 —9. 94 —19. 16 —9. 04 —7,25 —7.21 —8.79 —0. 32 —0. 19 —1. 00 —1.49 | —16. 97 0. 00 74. 29
—38. 48 —25, 27 —9.95 —3. 83 10. 73 34. 08 34. 11 128. 32 128, 28 141. 99 154. 61 160. 95 0. 00 156. 39
—48. 77 —49, 25 —49, 47 —48, H4 —49. 13 —47. 34 —48. 49 — 6. 44 —6. 28 —4. 74 —4,99 | —54.62 | —67.04 58. 15
25. 84 38. 62 53. 30 61, 10 75.23 99, 66 99. 73 40. 06 40. 10 5. 41 66. 84 | —18.71 20. 49 | —176. 97
—80. 17 —80. 35 —178. 92 —81. 40 —80. 58 —82. 94 —82. 34 H3. 54 53. 43 55, 37 Hh. 86 19. 76 18, 22 41, 04
133. 55 148, 64 160. 96 167. 78 | —1756.64 | —157.49 | —149, 16 —8.76 —9. 33 6. 67 20.71 42. 17 58. 90 | —169. 93
— 84, 86 —84. 55 —84. 62 —85. 07 —84. 72 —84. 99 —84. 30 77. 04 77,07 78. 13 78. 34 4. 85 7. 38 39. 91
—135.37 | —120.73 | —121. 01 —86. 75 —8L 76 —28. 31 —39. 02 10. 24 9. 39 25. 47 41. 92 76. 07 86.97 | —177.51
—50. 07 —50. 43 —51. 06 —49. 53 —50. 24 —48. 02 —49. 13 3. 55 3. 66 4. 17 4,04 | —75.91 | —72 86 57, 83
877 21. 50 36. 01 44, 35 08, 24 83. 24 82. 97 65. 44 65. 44 78. 98 91. 79 65. 11 94. 71 168. 15
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TasLe 2.—Photographic

Plate number_ et h33 537 541 H4h 549 Hh3 Hb7 561 565
Frame number________________________________ V-28 V--181 V-163 V-158 V-124 V-79 V-103 V-85 V-39
Spacecraft
Position:
Spaceeraft radius (km)_____________________| B751. 49 2017. 33 2966. 77 2969. 01 2072. 61| 29R0. 92 2072. 57 2975. 46 2088, 46
Spaceeraft altitude (km)___ _______________ 5015. 49 1181. 33 1230. 77 1233. 01 1236. 61 1244. 92 1236. 57 1239. 46 1252. 46
Latitude of nadir point (deg)_..__.____________ 24. 16 41. 61 37. 62 37. 69 37. 82 37.72 37. 85 37. 80 37. 14
Longitude of nadir point (deg). ... __.______ —103. 16 134, 27 147. 19 152. 57 170. 09 | —163. 64 178. 75 | —172.42 | —128. 86
Orientation:
Mean altitude rate (km/see) ________________ 0. 34 0. 28 0. 26 0. 26 0. 26 0. 25 0. 26 0. 26 0. 25
Horizontal veloeity (kmfsee)________________ 0. 57 1. 16 1. 14 1. 14 1. 14 1. 14 1. 14 1. 14 1. 13
Tilt azimuth (med. res.) .. _________________ 282, 05 279. 41 279. 54 278. 68 280. 54 281. 65 281. 31 281. 63 283. 48
Tilt azimuth Chigh res.) . ..o ccuemccocaoncas 281, 13 279. 06 279. 20 278. 35 280. 20 281. 34 280. 99 281. 32 283. 18
Emission angle (deg) .__.___________________ 35. 73 41. 89 44. 74 44. 49 44. 92 48. 31 47. 20 48, 27 50. 79
Tilt anple (deg) o ceveicrisaamassanusssnns R. 64 23. 41 24. 32 24, 19 24. 36 25. 78 25. 37 25. 81 26. 75
Swing angle (deg) (med, res.)______.___.____._ 90. 67 90. 24 89. 72 89. 58 90. 23 89. 54 89. 94 89. 79 89. 71
Swing angle (deg) (highres)________________ 89. 71 89. 88 89. 37 89. 22 89. 87 89. 21 89. 61 89. 46 89. 39
North deviation angle (deg)________________ 1. 55 5. 69 4. 40 4. 79 4. 41 3. 80 4. 18 4.07 3. 27
Photography
Time of exposure (GMT):
BB iy i s i A e 1967 1967 1967 1967 1967 1967 1967 1967 1967
Month________ o __ 8 8 8 8 8 3 8 8 8
DAY - S R S S 8 17 16 16 15 13 14 13 10
Hour.___________________________________ 14 17 19 10 2 2 10 18 10
Minute. - e 52 56 42 10 20 34 24 29 52
Second (med. res.)______________ R SRS 30. 13 42. 43 58. 53 5.73 3.93 32, 33 50. 73 40. 33 51. 53
Second (highres.)_________________________ 30. 01 42, 31 58. 41 5 61 3. 81 32. 21 50. 61 40. 21 51. 41
INlumination (deg):
Sun angle at madir_________________________ 109, 30 97. 15 98, 99 99. 39 100, 41 101, 96 100. 84 101. 42 103. B9
Phase angle_____ e 117. 93 120. 55 123. 31 123. 58 124. 76 127. 73 126. 21 127, 22 130. 63
Sun azimuth at principal ground point_______ 267. 70 261. 60 262. 73 263. 22 263. 63 263. 27 262. 90 262. 86 263. 63
Sunarcat nadir. ... ___________. 3311, H4 2943. 54 2099. 24 3011, 35 3042. 20 3089, 15 3055, 31 3072, 83 3147, 64
Alphsicee o ssmonrmsssissanis pEsReaeraes| —HE B —41, 88 —44 74 —44, 49 —44, 92 —48, 31 —47, 20 —48, 26 —50. 79
Incidence ANPle. oo oo o cun s e pnaREaELy 82. 21 76. 68 78. 57 79. 09 70. 84 79. 43 79. 01 78. 96 79. 85
Photographs
Tilt distance (mm) (film secale):
7 o T O 12. 13 34. 57 36. 09 35. 86 36. 14 38. 56 37. 87 38. 61 40. 24
Highres..._______________________________ 92. 71 263. 84 275. 48 273. 75 275, 88 2904, 31 289. 01 294, 72 307. 16
Resolution constant (m)_______ RS TS 871. 28 229. 13 243. 29 243, 21 244 .70 253. 09 249. 24 252. 00 259, 97
Principal ground point:
Latitude (deg) - — - oo 26. 81 41. 96 38. 16 37. 94 38. 67 38. 78 BR. 84 38. 85 38. 84
Longitade: fdea Y. e sunrremun saa ey —133. 10 109. 41 121. 24 126. 79 143. 83 167. 58 150. 83 158, B7 | —159. 43
Slant distanee (km)___.____________________ H5265. 72 1384. 79 1470. 37 1469. 88 1478, 87 1529, 62 1506. 34 1523, 02 1571. 18
Corner coordinates (med. res.):
1 Latitude (deg) - oo oo 38. 73 n8. 19 nd. 92 a4, 92 a5, 45 5. h2 A5, 59 55, 63 55. 44
Longitude (deg) ________________________._ —17. 61 133, 15 145, 21 150, 37 168, 35 | — 166, 42 176. 18 | —175.34 | —132. 02
9 Latitude (dég) ovonovovesacesominoacis —35. 06 26. 05 21. 22 21. 13 21. 61 21. 31 21. 64 21. b5 20. 94
Longitude (deg) - ____ . _________________ — 65, 49 127. 94 139. 83 145. 52 162. 53 | —173. 04 170. 00 178. 29 | —139. 62
3 Latitude (deg) o oo oo emeaaa 8. 48 10. 64 11. 92 11. 66 12. 49 8. 51 10. 70 9. 23 0. 00
Longitude (deg) - - ... —70.71 94. 57 114. 63 120. 50 137. 18 157. 01 142, 33 148, 97 0. 00
o Latitude (deg)__________________________ 19. 40 59. 54 60. 06 59. 64 60. 86 61.47 | 61.29 61. 40 61. 30
Longitude (deg) - - v oo —65. 83 59. 38 97. 66 103. 47 118. 54 134. 98 120. 95 125, 89 150. 82
Corner coordinates (high res.):
1 Latitude (deg) - _ - _____________________. 60. 89 50. 12 46. 78 46. 58 47. 35 47. 71 47. 65 47. 76 47. 97
Liongitude (deg)..covceosvocicammnazans —129. 42 111. 11 123. 30 128. 72 145. 92 169. 98 153. 07 161. 18 | —156. 71
o Latitude (deg)...._______.______________ il 4 34. 05 29. 71 29. 52 30, 18 30. 00 30. 21 30. 13 29. 81
e T R —129. 55 113. 25 124. 93 130. 55 147. 56 171. 42 154. 68 162. 77 | —155. 52
4 Latitude (deg)__________________________ —17.18 32. 58 28. 08 27. 84 28. 57 28. 09 28. 41 28. 22 27.73
Longitude (deg) o - cnce oo —161. 96 106. 42 117. 53 123. 21 140. 06 163. 01 146. 63 154. 42 | —164. 75
4 Latitude {deg) - oo i ccin e s 55, 11 49. 88 46. 70 46. 42 47. 30 47. 68 47. 60 47. 70 48. 05
Longitude (deg)_._ ______________________ 164. 94 101. 95 113. 64 119. 16 136. 01 158. 87 142, 40 150. 10 | —169. 02
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Support Data—Continued

569 573 577 581 585 589 590 593 594 597 601 602 603 607

V-32 V-31 V-29 V-25 V-24 -8 V-6 V-14 V-15 11-196 | IV-146 | IV-123 | I-136 I-30
3132.84 | 3099. 55 | 498426 | 4287.55 | 6744 76 | 4388. 00 | 4384. 44 | 7491, 79 | 7492 24 | 3255. 03 | 7883. 99 | 7887. 43 | 3063. 80 | 3034.76
1396. 84 | 1363.55 | 2548 26 | 255155 | 5008.76 | 2652.00 | 2648. 44 | 5755.79 | 5756.24 | 1519. 03 | 6147. 89 | 6151. 33 | 1327.80 | 1298.76
22, 60 26. 12 59. 08 58. 75 24. 01 58. 88 58. 94 11. 14 1.13 | —877 0. 16 0.00 | —8 11 —9, 41
116,73 | —113.59 | —113.56 | —99.81 | —89.35| —8L 13| —8L 15| —74.61 | —74.61 | 100.68 | 134.86 | 161.26 | 120.35 [ —161 18
0.16 0. 19 0. 69 0. 69 0. 34 0. 66 0. 66 0.17 0.17 0. 29 0. 03 0. 02 0.35 0. 34
1. 08 1. 09 0. 89 0. 89 0. 57 0. 89 0. 89 0. 52 0. 52 1. 05 0. 67 0. 67 1. 11 1. 16
281. 07 280, 57 285. 39 284, 92 282. 67 286. 17 286. 48 | 280.63 | 280.55 | 218 57 25. 14 44,82 | 359.70 240. 02
280. 70 280, 21 284. 66 284, 12 281, 77 285. 34 285. 66 | 279.58 | 279.50 | 236. 57 25. 12 44.76 | | ______
40. 97 41. 58 28, 01 25.24 | 36. 67 25. 03 25. 09 34.79 34. 78 0. 47 3.73 2. 04 6. 23 4. 04
21. 30 21. 82 10. 97 9. 94 8. 84 9. 64 9. 66 7. 60 7. 59 0. 25 0. 82 0. 45 3. 52 2. 31
90. 48 89. 53 90. 98 89. 62 90. 93 90. 57 90. 91 93, 52 93.44 | 215. 85 44, 84 64.07 | 353.76 235. 06
90. 08 80. 14 90. 22 88. 79 89. 99 89, 71 90. 05 92. 43 92.35 | 233. 86 44. 82 64.01 || ________
358. 68 359. 23 13. 16 9. 52 1. 59 9.75 9.93 | 359.98 | 359.95 | 177.26 | 199.62 | 199,22 | 174. 06 174. 72
1967 1967 1967 1967 1967 1967 1967 1967 1967 1966 1967 1967 1966 1966
8 8 8 8 8 8 8 8 8 11 5 5 8 8
9 9 8 7 7 6 6 6 6 25 21 19 26 20
15 9 21 20 13 | 11 11 13 13 4 23 23 3 7
57 32 51 50 50 22 22 33 33 58 30 27 48 35
41. 33 18. 93 31. 43 19. 03 51. 43 10, 84 5. 44 27. 84 30. 54 5. 03 25. 03 53. 73 35. 83 0. 83
41, 21 18. 81 31. 31 18. 91 51. 31 10. 72 5. 32 27. 72 30. 42 4,91 24, 91 53.61 | | . ___
108. 88 108. 12 06, 43 96. 99 110. 25 97. 75 97.72 | 114.50 | 114 50 70.27 | 108.94 | 110.94 69. 56 67. 81
130. 18 129, 94 107. 40 106. 93 119. 09 107. 39 107.39 | 122.08 | 122 08 70.42 | 108 60 | 110. 63 69. 91 69. 70
271. 25 270. 79 254. 65 258.77 |  267. 80 259. 75 259.60 | 270.84 | 270.85 | 272.80 | 271.70 | 27107 | 273.67 276. 20
3208.88 | 3275.97 | 2921. 68 | 2938 84 | 3340.55 | 2061.77 | 2060.93 | 3460.28 | 3469, 35 | 2129. 21 | 3300. 96 | 3361 68 | 2107.57 | 2054. 63
—40.96 | —41.58| —2800| —2524| —36.66| —25.03| —2500 | —3472| —3471 | —0.28 L 56 .42 | —0.68 —3.31
89. 22 88. 36 79. 39 81. 70 82, 43 82. 36 82. 30 87. 36 87. 37 70.14 | 110.12 | 112 05 69. 35 66. 41
31. 13 31. 97 15. 48 13. 99 12, 42 13. 56 13. 60 10. 65 10. 65 0.35 | 114 0. 63 4. 93 3.23
237. 65 244. 06 118. 26 106. 97 94, 95 103. 62 103. 92 81. 38 81. 35 1. 63 8. 75 479 |oooo
266. 05 261. 25 442, 34 438. 95 872. 35 455, 54 455.02 | 992.83 | 992.88 | 251.35 | 1017. 72 | 1017. 96 | 220. 44 215. 20
24 94 28. 04 59. 34 59. 30 26. 96 59. 72 59. 85 14. 75 14.70 | —8.94 2.79 .13 | —5.40 | —10.27
—138.09 | —135.71 | —147.20 | —129.76 | —120.08 = —111.50 | —111. 66 |—102 28 |—102.27 | 100.54 = 136.09 | 16238 | 120.34 | —162.70
1607. 94 | 1578.91 | 2673.36 | 2652.86 | 527221 2753.15 | 2749.99 | 6000.34 | 6000. 61 | 1519.06 | 6150.76 | 6152.19 | 1332.25 | 1300. 61
42. 23 44. 92 61. 93 59. 66 39. 81 52. 36 52. 12 26. 53 26. 50 | —32. 35 0. 00 0.00 | —22.45 | —20.72
—114. 58 | —111. 91 170 12. 05 —6. 09 38. 58 39. 05 1. 38 1. 20 73. 54 0. 00 0.00 | 109.03 173. 10
404 7.73 12. 08 7.88 | —40, 38 2. 79 3.76 | —25.51 | —25. 61 17. 76 0. 00 0. 00 21. 25 12. 05
—122.17 | —119.56 | —109.30 | —94.39 : —40.43 | —74.96| —7504 | —21.71 | —21.59 79. 69 0. 00 0.00 | 11121 | —178.79
—2.24 0. 69 0. 00 0. 00 | 8. 69 —2.15 0.00 | —2.97| —3. 02 15. 56 0. 00 0. 00 16. 63 7. 81
—148. 15 | —145. 61 0. 00 0.00 | —57.86 | —111.79 0.00 | —28 58 | —28.56 | 123. 48 0. 00 0.00 | 151.72 | —144.81
52. 39 54. 15 69. 59 0. 00 19. 55 67. 39 66. 99 10. 73 10. 69 | —34. 55 0. 00 0.00 | —25.98 | —31.96
—152. 55 | —150, 56 65. 18 0.00 | —52 98 88. 79 89.02 | —24, 58 | —24.58 | 124. 80 0.00| 0.00| 145 33 | —145 24
34. 11 37. 06 75. 62 75. 48 61. 14 76. 58 76. 70 56. 04 55,97 | —17.90 | —40.04 | —42.89 | —13.02 | —18.01
—134.84 | —132.52 | —150.67 | —128.17 | —116.75 | —110.21 | —110.61 | —99.39 | —99.33 | 97.68 | 14169 | 167.87 @ 126.48 | —165. 60
15. 30 18. 60 43.78 43.44 | —7.97 43. 25 43.43 | —25.92 | —25.99 0. 45 40, 44 38. 00 3. 11 —2.32
—135.96 | —133.42 | —137.14 | —121.32 | —116. 62 | —102.73 | —102. 80 |—100. 49 —100. 51 98.70 | 105.28 | 133.27 | 128 13 | —163. 98
14. 62 17.76 40. 86 41.15 | —17.88 40.89 = 41.07 | —26.90 | —27.05 0. 23 50. 60 47. 20 2. 68 —25T1
—142. 96 | —140.51 | —149.67 @ —133.58 | —151. 60 | —115. 40 | —115. 47 |—136.91 |—137.18 | 103.29 | 130.62 | 157.63 | 132.23 | —160. 08
35. 15 37. 93 71. 18 72. 38 53. 92 73. 05 73. 10 48. 94 48.80 | —18.13 | —32,16 | —34.76 | —13.43 | —18.33
—143. 03 | —140. 91 178. 47 | —160. 31 176. 01 | —145,29 | —145.82 |—152. 41 |—151. 54 | 102. 52 | 164,12 |—168.77 | 130.51 | —161. 43




TaBLE 2.—Photographic

Platenumber- oo osiissss oo sinnacsaniis 611 615 619 623 624 625 629 633 637
Frame number________________________________ IIT-121 I-102 I-115 I-116 IV-99 1-117 I1-34 1I-33 11-75
Spacecraft
Position:
Spacecraft radius (km)_________________ 3199. 19 2934, 28 3117. 14 | 3192 24 7878. 33 3313. 27 3188. 58 3190. 69 3204. 69
Spacecraft altitude (km)___________________ 1463, 19 1198, 28 1381, 14 1456. 24 6142, 23 1581. 27 1452. 58 1454. 69 1468, 69
Latitude of nadir point (deg).-.. ... __________ —12 92 —9. 76 —8. 27 —7. 54 0. 107 —6. 07 —9.94 —90. 92 —9. 74
Longitude of nadir point (deg)..--.__________ 127. 09 150, 38 144, 23 148. 62 | —172. 38 152. 84 172. 30 174. 29 158, 42
Orientation:
Mean altitude rate (km/see) ________________ 0. 32 0. 40 0. 35 0. 32 0. 01 0. 27 0. 32 0. 32 0. 32
Horizontal velocity (km/see)________________ 1. 07 1. 17 1. 10 1. 07 0. 67 1. 03 1. 07 1. 07 1. 07
Tilt azimuth (med. res.)____________________ 181. 32 258. 94 10, 89 36. 86 293. 93 0. 00 4, 82 205. 19 181. 99
Tilt azimuth (highres.) - ____________ 18170 |evcoceesma]ommennoaes T 203.95 |ocooaoa- 4, 94 207. 50 181. 91
Emission angle (deg).._______________ e 23. 91 80. 92 12, 23 17. 27 10. 77 90. 00 30. 74 1.12 24, 42
Tilt angle (deg) . ______________________. S 12, 71 35. 75 6. 77 9. .23 2. 36 90. 00 16. 16 0. 61 12, 94
Swing angle (deg) (med. res.)_______________ 182. 69 253. 73 3. 93 30. 75 293. 85 270. 00 355. 34 201. 94 183. 37
Swing angle (deg) (highres.)._______________ 183. 09 | __ || . 293.86 | _________ 355. 47 204. 25 183. 30
North deviation angle (deg) . .- _____________ 181. 15 163. 86 172. 89 172. 98 180. 53 90. 00 169. 81 176. 70 181. 06
Photography
Time of exposure (GMT):
WEAL. o e o 1967 1966 1966 1966 1967 1966 1966 1966 1966
Month__ e 2 8 8 8 5 8 11 11 11
By cosvmprss e mman s s s s e s 19 23 25 25 17 25 19 19 20
Hour__ __ . 19 16 0 0 23 7 6 2 10
3, Y e T h 22 36 5 9 24 15 22 54 12
Second (med. res.) .. ____________________ 0. 33 23. 63 55. 03 40. 93 21. 33 0. 93 53. 63 26. 33 18. 03
Second (highres.)_________________________ 0,21 | e 21.21 ... 53. 51 26. 21 17. 91
Illumination (deg):
Sun angle at nadir_____________ [ 69. 86 60. 81 70. 35 74. 68 112. 87 82. 35 69. 77 69. 99 69. 98
Phaseanglecc.o:ooossasmrsioiesiasioie__ 69. 96 95. 07 69. 75 69. 75 115. 04 90. 00 70. 20 70. 22 70. 23
Sun azimuth at principal ground point_______ 2717. 35 318. 26 272, 60 271. 76 271. 47 272. 36 268. 09 273. 55 277, 47
Sunarcatnadir.__________________________ 2116. 77 1842, 50 2131. 62 2262. 60 3420. 09 2498. 06 2113. 81 2120, 69 2120, 21
Alph8e s sp s s T uEe —1.22 —80. 56 0, 83 9. 01 —9, 88 —90. 00 —2. 67 —0. 42 —1. 57
Incidence angle__ . ________________________ 70. 63 21. 32 71. 04 79. 14 105. 12 75. 28 70. 80 69. 80 70. 64
Photographs
Tilt distance (mm) (film scale):
BT T R S SO SUD N | 18. 00 57. 60 9. 51 13. 09 3. 2