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Preface

Surveyor 5 landed on the lunar surface at 00:46:44 GMT on September
11, 1967. The landing site was in Mare Tranquillitatis at 1.5° N and 23.2° E.
The Surveyor 5 television camera was operated during 4 lunar days until
December 17, 1967, and transmitted 18 873 pictures.

This atlas is a compendium of the Surveyor 5 television mosaics. It is
divided into two main sections. The first consists of improved mosaics of
panoramas and basic cartographic data used in investigating surface detail,
and the second contains individual frame data, including photoindex mosaics
and tabulations in which individual frames are identified. A short section
containing a set of special-purpose mosaics assembled by the staff of the Jet
Propulsion Laboratory is also included.

For those desiring more details about the Surveyor 5 mission, television
data, or science results, a brief bibliography is included.
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Availability of Surveyor Pictures

Photographic reproductions of the mosaics and individual frames
illustrated or listed in this atlas are available to investigators in the United
States from the National Space Science Data Center (NSSDC):

National Space Science Data Center
Code 601 .4

Goddard Space Flight Center
Greenbelt, Md. 20771

Telephone: (301)982-6695

These same data are available to investigators outside the United States
through World Data Center A (WDC A) for Rockets and Satellites. This WDC
A subcenter is located contiguous to NSSDC at NASA Goddard Space Flight
Center:

World Data Center A for Rockets and Satellites
Code 601

Goddard Space Flight Center

Greenbelt, Md. 20771

United States of America

Telephone: (301) 982-6695

The NSSDC has been provided with original 70-mm negatives of all
individual Surveyor 5 television pictures, original 35-mm negatives of
selected Surveyor 5 pictures that were digitally processed to reduce glare,
blemish, and other photographic defects, and original 4- by 5-in. negatives of
all mosaics shown in this atlas. Reproductions may be obtained as direct
positive or negative copies on film, direct positive copies on paper, or as
enlarged paper prints (8- by 10-in. prints of individual frames and 16- by
20-in. prints of mosaics).

To obtain reproductions, investigators should inform NSSDC (or WDC
A) of their needs and identify the nature of their study; their affiliation with
a scientific organization, university, or company; and any contracts they
may have with the Government for performance of the investigation.

When ordering mosaics or individual photographs the following must be
identified: mission number (Surveyor 5), GMT or mosaic identification
numbers, and the form of reproduction desired (positive or negative film
transparencies or positive contact or enlarged paper prints).

As Tesources permit, limited quantities of reproductions will be
furnished for scientific use without charge. When it is necessary to make a
charge, a quotation of costs will be provided before filling the request.
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Requests for Surveyor 5 photographs for purposes other than scientific
research should be directed to the Office of Public Affairs, Goddard Space
_ Flight Center, Code 202, Greenbelt, Md., 20771, United States of America.
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The Surveyor 5 Mission

A detailed discussion of the Surveyor 5 mission, hardware, and
preliminary scientific results is presented in the publications listed in the
bibliography. Details of the mission will not be discussed here, except where
necessary to provide a basic understanding of the television data.

The Surveyor 5 spacecraft is a triangular structure of aluminum tubing
upon which is mounted the necessary hardware for soft-landing on the lunar
surface, scientific instrument packages including the television camera, and
the electronic components necessary for the reception and execution of
commands from Earth and the transmission of television signals and
telemetry data to Earth. The primary source of power during lunar surface
operations was a panel of solar cells that could be oriented on command
from Earth. Rechargeable silver-zinc batteries were used for energy storage
and to accommodate peak loads. Figures 1(a) and (b) show the landed
configuration of the Surveyor 5 spacecraft.

The camera on Surveyor 5 is a slow-=scan vidicon television camera
mounted rigidly on the spacecraft (fig. 2). The lens is aimed upward along a
line 16° from the vertical axis of the spacecraft. The line of sight of the
camera is varied by a rotatable mirror mounted above the lens. Focal length
was variable on command from Earth but was always used in the end
positions of 25 or 100 mm. The range of other camera parameters is shown
in table II. All camera parameter changes were commanded from Earth, in
systematic sequences, resulting in a set of television pictures of the entire
panorama visible to the spacecraft, and of parts of the spacecraft itself,
under various conditions of illumination. As an aid to sorting this
tremendous volume of pictorial data, the parameters for each television
picture were telemetered to Earth with the video signal.

The Surveyor 5 camera focus was adjusted during early picture-taking
surveys for a perfectly flat surface at the landing site. It was apparent very
early in the mission that this was definitely not the case—the spacecraft had
actually landed in a small crater. Each time a focus-ranging survey was run,
real-time analysis was used to develop a focus model of the landing site for
survey focus command updating. Most narrow-angle pictures taken early in
the mission are, therefore, badly out of focus. Focus quality improved
steadily during the lunar day as the model was improved, and was generally
excellent in pictures taken during the lunar afternoon and evening.

Experiments supported by television that were performed during the
Surveyor 5 mission, in addition to the television experiment itself, included
the measurement of the chemical composition of the surface by means of
the alpha scattering instrument (fig. 62) and the measurement of magnetic
particle content of the fragmental material by means of a bar magnet on the
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Figure 2.—Cutaway view of the Surveyor 5 television camera.

spacecraft footpad (fig. 63). Engineering studies were made of the
interaction of spacecraft parts with the lunar surface. These included studies
of pictures of skid marks and ejecta patterns produced during landing by
spacecraft footpads or by the crushable blocks (figs. 1(z) and (b)) at the base
of each leg and of erosion produced by a short burst of exhaust from the
vernier engines. (The latter experiment was performed on day 256, 2 days
after touchdown.) Some of the surface areas important to the studies were
not directly visible to the camera and hence were viewed with mirrors
strategically placed on the spacecraft.

A few hours before lunar sunset, as the crater in which Surveyor 5
landed filled with shadow, low temperatures caused the gas in the shock
absorbers on legs two and three to contract. The legs collapsed, tilting the
spacecraft an additional 1.9° toward the northeast. Images of the surface
were therefore shifted slightly from their previous locations in each picture.

Television pictures were taken during the first, second, and fourth lunar
days of the Surveyor 5 mission. The camera operated perfectly until about
14 hr before sunset on the first lunar day when the focus setting became
stuck at step 37 (4.42 m), the focal length at 100 mm, and the filter in the
no. 2 (green) position. Surveys of the eastern horizon at sunset (fig. 56) and
pictures of the solar corona (fig. 61) were still possible, although focus was
poor with iris settings wider than f/11. When the camera was operated on the
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second lunar day, the above anomalies were absent, but the video signal had
extremely low amplitude. This was partially offset by additional amplifica-
tion of the video signal at the Goldstone tracking station, but overall picture
quality was generally low after the first lunar day. (See fig. 60, for example.)
It should be emphasized that the spacecraft was never really expected to
survive the lunar night, and the acquisition of any spacecraft signal at all
after the first lunar night was remarkable.




Improved Mosaics and Cartographic
Representation

Raymond M. Batson, Raymond Jordan, and Kathleen B. Larson

The mosaics in this section were compiled for interpretive work from
the best negatives available from the Jet Propulsion Laboratory. Each print
in each mosaic was custom-processed to reduce edge effects, but it was not
possible to eliminate entirely the edge effects caused by shading in the
television camera and in the television recording system, particularly in
pictures with low contrast.

The compilation of mosaics suitable for this atlas posed some of the
same problems encountered in classical cartography. Maps of large areas of
Earth are distorted by flattening a section of the sphere; similarly, flat
mosaics of large areas of a Surveyor panorama cannot be made without
distortion. Narrow-angle pictures taken with cameras like the one on
Surveyor 5 can be made into panoramic mosaics on the inside of a spherical
surface, however (fig. 3). Flat mosaics of bands of pictures lying along great
circles of the sphere can also be made with negligible distortion. The wider
the band of pictures, however, the more distorted the mosaic becomes, until
images on overlapping pictures cannot be made to match even approxi-
mately.

Two different coordinate systems must be considered in dealing with
Surveyor pictures because of random camera orientation with respect to the
lunar surface. Camera coordinates are expressed in terms of ‘‘camera
azimuth” and “camera elevation.” Camera azimuth is the amount of rotation
of the centerline of a picture about the optic axis of the camera with respect
to a fixed zero reference. (Bear in mind that the camera optic axis points
“‘upward’ and its line of sight is redirected by a mirror that rotates about the
optic axis.) Camera elevation is the angle between the centerline of any
picture and a plane perpendicular to the optic axis of the camera. Lunar
coordinates are expressed in terms of “lunar azimuth” and “vertical angle.”
Lunar azimuth is an angle clockwise from lunar north. Vertical angle is an
angle above or below a level plane (i.e., a plane perpendicular to the lunar
radius at the point under consideration). A coordinate system defined by the
spacecraft exists but need not be considered here because it has no bearing
on the television data.

The image of the horizon in a spherical mosaic is a great circle that
coincides with the equator, or 0° camera elevation, only if the camera is level
(i.e., if the coordinate systems previously discussed coincide). The Surveyor
5 camera was tilted 31.1°, however; and the image of its horizon is therefore
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Figure 3.—Diagram of the Surveyor spherical mosaic analog. The field of view of the
camera forms a squére of constant size on a surface at a constant distance from the
camera for a given focal length lens.

a great circle that is rotated 31.1° from the equator of the sphere. The flat
mosaics in the next part of this book were made solely with reference to
camera coordinates; the horizon in these mosaics is therefore sinusoidal with
an amplitude of 31.1°.

The mosaic formats used in this atlas were selected for their usefulness
at page size. Mosaics 369-550 through 369-556 are photographs of sections
of hemispherical mosaics. Mosaics 369-560 through 369-566 are photographs
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of sections of flat mosaics consisting of bands of pictures along the Surveyor
S horizon.

The hemispherical mosaics were photographed with a 4- by 5-in. camera
with a 90-mm f/8 lens placed so that its entrance pupil was as near as
possible to the center of the hemisphere. The result is approximately the
same geometrically as would be produced by using the same camera on the
Moon with its lens located at the axis of mirror rotation on the Surveyor 5
television camera. The mosaic copies cannot be joined together exactly to
form a panorama because of differential scale variations caused by the
point-perspective geometry of the mosaic copies. For this reason, each sector
of each hemisphere was copied in such a way that it overlaps at least 50
percent of the adjacent sector. Every part of the surface, therefore, appears
in at least two of the mosaics.

Most of the spacecraft parts that appear in the pictures are so close to
the camera that the change in perspective caused by rotation of the camera
mirror results in pictures with significant image shift due to parallax. When
these pictures are placed in their correct location in a mosaic, the images of
the nearby structures will not match. The closer the structure to the camera,
the greater the mismatch must be. Spacecraft parts appearing in the mosaics
therefore appear somewhat disconnected.

Sectors of hemispherical mosaics have been designated as either ““near
field” or “far field.” Far-field sectors are approximately bisected by the
horizon. Their horizontal angular coverage is about 49°, and they extend
vertically about 35° below the horizon. Near-field mosaics cover an angular
field of approximately 49° by 59°.

As an aid to visualizing sizes and spatial relationships of lunar surface
features appearing in the mosaics, a physical model of the Surveyor 5 landing
site was built and photographed for this atlas (fig. 4). Photographs of
appropriate sections of the model accompany most near- and far-field
mosaics. The basic horizontal and vertical topographic controls for the
model were derived by a method called “focus ranging” in which areas in the
television pictures in sharpest focus are assumed to be at the calibrated focus
distance. A set of approximately 350 such vectors, each defined by focus
settings and camera pointing angles, was assumed to define the lunar
topography in the immediate vicinity of Surveyor 5. The model was surfaced
with a mixture of crushed volcanic cinders and basalt chips matching the
size-frequency distribution observed in the Surveyor 5 pictures. The largest
basalt chips in this mixture would be approximately 4 cm in diameter at a
scale of 1:1. Observed fragments larger than this were placed in their correct
map positions. Craters and other topographic features were mapped if they
were larger than 4 cm (at 1:1), but resolution and interpretation of features
smaller than this was so difficult that not even a statistical distribution was
attempted. The fine structure of the model surface therefore appears
abnormally smooth.

Since lunar surface illumination could not be duplicated precisely
because of mechanical and photographic problems, the model was illumi-
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Figure 4.—Physical model of the Surveyor 5 landing site.

nated from a generally westerly direction with optimum delineation of
surface detail the primary consideration. As a result, the shadows are similar,
but not identical, to those at the landing site on day 265. The spacecraft
shadow, in particular, is somewhat south of its correct position.
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The television camera is circled in white and indicated by an arrow in
the physical model photographs in figures S through 55.

Figure 56 contains mosaics created from the best available pictures of
the Surveyor horizon.
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Figure 5(a).—Survey F far-field segment, looking west-northwest. The inner wall of the
small crater in which Surveyor 5 landed occupies the lower three-fourths of the
picture, accounting for the abrupt change in apparent surface texture. The shock
absorber on leg three of the spacecraft appears in the lower left corner, as does part
of the skid mark made by footpad three. (USGS 369-501)
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Figure 5(b).—Physical model of the foreground of figure 5(a).
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Figure 6(a).—Survey F far-field segment, looking northwest. The inner wall of the small
crater in which Surveyor 5 landed occupies the lower three-fourths of the picture,
accounting for the abrupt change in apparent surface texture. Omnidirectional
antenna B, on which a calibration chart is mounted, is in the lower part of the
picture. (USGS 369-502)
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Figure 7(a).—Survey F far-field segment, looking north-northwest.
small crater in which Surveyor S landed occupies the lower three-fourths of the
picture, accounting for the abrupt change in apparent surface texture. Omnidirec-

tional antenna B, on which a calibration chart is mounted, is in the lower part of
the picture. (USGS 369-503)

The inner wall of the
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Figure 7(b).—Physical model of the foreground of figure 7(a).
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Figure 8(z).—Survey F far-field segment, looking north. The inner wall of the small crater
in which Surveyor 5 landed occupies the lower three-fourths of the picture,
accounting for the abrupt change in apparent surface texture. (USGS 369-504)
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Figure 8(b).—Physical model of the foreground of figure 8(a).
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Figure 9(a).—Survey F far-field segment, looking north-northeast. The inner wall of the
small crater in which Surveyor 5 landed occupies the lower three-fourths of the
picture, accounting for the abrupt change in apparent surface texture. (USGS
369-505)
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Figure 9(b).—Physical model of the foreground of figure 9(a).
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Figure 10(z).—Survey F far-field segment, looking northeast. The inner wall of the small
crater in which Surveyor 5 landed occupies the lower three-fourths of the picture.
(USGS 369-506)
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Figure 10(b).—Physical model of the foreground of figure 10(z).
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Figure 11(a).—Survey F far-field segment, looking east-northeast. The shadow of the
high-gain antenna and the solar panel appears in the lower right part of the picture.
Contrast in these pictures is extremely low because the surface is illuminated from
above and behind the camera. Under these conditions, most tonal variations not
associated with the camera and recording system are surface albedo differences.
Rock fragments, which have a higher albedo than the fine-grained surface, are easily
located in pictures with this kind of illumination. (USGS 369-513)
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Figure 11(b).—Physical model of the foreground of figure 11(a).
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Figure 12(a).—Survey F far-field segment, looking east. The shadow of the high-gain
antenna and the solar panel appears in the lower part of the picture. Contrast in
these pictures is extremely low because the surface is illuminated from above and
behind the camera. Under these conditions, most tonal variations not associated
with the camera and recording system are surface albedo differences. Rock
fragments, which have a higher albedo than the fine-grained surface, are easily
located in pictures with this kind of illumination. (USGS 369-514)
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Figure 12(b).—Physical model of the foreground of figure 12(a).
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Figure 13(a).—Survey F far-field segment, looking east-southeast. The shadow of the
high-gain antenna and the solar panel appears in the lower left part of the picture.
Contrast in these pictures is extremely low because the surface is illuminated from
above and behind the camera. Under these conditions, most tonal variations not
associated with the camera and recording system are surface albedo differences.
Rock fragments, which have a higher albedo than the fine-grained surface, are easily
located in pictures with this kind of illumination. (USGS 369-515)
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Figure 14(z).—Survey F far-field segment, looking southeast. Lunar surface in the lower
right was occulted by the camera structure. Part of footpad two appears on the
lower edge of the picture, and its skid mark begins near a conspicuous block on the
right and runs along the occulted area to the footpad. (USGS 369-520)
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Figure 15(a).—Survey F far-field segment, looking south-southeast. Lunar surface in the
bottom of the picture was occulted by the camera structure. Electronics
compartment A is on the right. (USGS 369-522)
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Figure 15(b).—Physical model of the foreground of figure 15(a).
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Figure 16(z).—Survey F far-field segment, looking south. Electronics compartment A
covers most of the right-hand side of the mosaic. (USGS 369-523)
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Figure 16(b).—Physical model of the foreground of figure 16(a).
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Figure 17.—Survey F, far-field segment, looking south-southwest. Although spacecraft
structures block most of the view, important features such as a large crater on the
horizon above electronics compartment C are visible. (USGS 369-524)
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Figure 18.—Spherical mosaic of the northern half of survey F. (USGS 369-550)




36 ATLAS OF SURVEYOR 5 TELEVISION DATA

Figure 19.—Spherical mosaic of the eastern half of survey F. (USGS 369-552)
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Figure 20.—Spherical mosaic of the southern half of survey F. (USGS 369-551)
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Figure 21(a).—Survey F, near-field segment. Spacecraft parts appear on the left side of
the mosaic in the following order from top to bottom: footpad three,
omnidirectional antenna B, helium tank, the alpha scattering instrument deploy-
ment arm, and the alpha scattering instrument. (USGS 369-507)
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Figure 21(b).—Physical model of the surface of figure 21(a).
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Figure 22(a).—Survey F, near-field segment. Omnidirectional antenna B, with calibration
chart attached, appears in the picture, along with part of the helium tank and part
of the alpha scattering instrument deployment arm. (USGS 369-508)
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Figure 22(b).—Physical model of the surface of figure 22(a).
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Figure 23(z).—Survey F, near-field segment. The alpha scattering instrument deployment
arm appears in the lower left corner of the mosaic. The instrument itself is on the
surface, partially shaded. (USGS 369-509)
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Figure 23(b).—Physical model of the surface of figure 23(a).
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Figure 24(a).—Survey F, near-field segment. The alpha scattering instrument deployment
arm appears in the lower left corner of the mosaic. The instrument itself is on the
surface, partially shaded. (USGS 369-510)
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Figure 25(a).—Survey F, near-field segment. The shadow of the solar panel is on the right
edge of the mosaic. (USGS 369-516)



IMPROVED MOSAICS AND CARTOGRAPHIC REPRESENTATION

1 0
=m=-=

METERS

Figure 25(b).—Physical model of the surface of figure 25(a).
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Figure 26(a).—Survey F, near-field segment. The shadow of the high-gain antenna and the
solar panel appear in the right half of the mosaic. Lunar surface in the lower right is
occulted by the camera structure. (USGS 369-517)
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Figure 26(b).—Physical model of the surface of figure 26(a).
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Figure 27(a).—Survey F, near-field segment. The shadow of the solar panel and high-gain
antenna appears in the center of the picture. Lunar surface in the lower right corner
is occulted by camera structure. Footpad two and the calibration chart on leg two
are above the vignetted area on the right edge of the picture. (USGS 369-518)




IMPROVED MOSAICS AND CARTOGRAPHIC REPRESENTATION

Figure 27(b).—Physical model of the surface of figure 27(a).
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Figure 28(az).—Survey J far-field segment, looking west. The inner wall of the small crater
in which Surveyor 5 landed is filling with shadow. The white area in the lower left
is electronics compartment C, above which can be seen the dark sunshade of the
Canopus sensor. Spacecraft leg three support members are visible in the foreground.
Many of the pictures in the mosaic are degraded by veiling glare, caused by sunlight
striking the camera lens. (USGS 369-526)
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Figure 28(b).—Physical model of the foreground of figure 28(a).
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Figure 29(a).—Survey J far-field segment, looking west-northwest. The inner wall of the
small crater in which Surveyor 5 landed is filling with shadow. The bright blurry
spot in the lower right is a reflection on the surface of a polished spacecraft part.
The shock absorber on leg three of the spacecraft appears in the lower left corner,
as does part of the skid mark made by footpad three. (USGS 369-527)
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Figure 29(b).—Physical model of the foreground of figure 29(a).
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Figure 30(z).—Survey J far-field segment, looking northwest. The inner wall of the small
crater in which Surveyor 5 landed occupies the lower three-fourths of the picture,
accounting for the abrupt change in apparent surface texture. A bright reflection
from the spacecraft appears in the lower part of the picture. (USGS 369-528)
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Figure 30(b)
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Figure 31(a).—Survey J near-field segment. Spacecraft leg three, the base of omnidirec-
tional antenna B, and the helium tank appear in the picture. A depression in the
western inner wall of the crater in which the spacecraft landed is filling with
shadow. (USGS 369-529)
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Figure 31(b).—Physical model of the surface of figure 31(a).
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Figure 32(a).—Survey J, near-field segment. Spacecraft parts appear on the left side of the
mosaic in the following order from top to bottom: footpad three, omnidirectional
antenna B, helium tank, and the alpha scattering instrument deployment arm. The
bright blurry spot above the antenna boom is a reflection on the lunar surface of a
polished surface on the spacecraft. (USGS 369-530)
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Figure 32(b).—Physical model of the surface of figure 32(b).
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Figure 33.—Survey J, far-field segment, looking south-southwest. Although spacecraft
structures block most of the view, important features such as a large crater on the
horizon above electronics compartment C are visible. (USGS 369-525)
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Figure 34.—Spherical mosaic of the western part of survey J. The gap on the left side of
the mosaic is a result of the azimuth limit stops on the television camera. No
television picture was recorded during survey J for the location at the west-

northwest spot on the horizon. (USGS 369-553)
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Figure 35(a).—Survey L far-field segment, looking northwest. The small crater in which
Surveyor 5 landed occupies the lower three-fourths of the picture and is nearly
filled with shadow. A bright blurry spot in the shadow, in which surface detail is
visible, is a reflection from a polished spacecraft part. Omnidirectional antenna B is
partially visible in the lower part of the picture. The camera occasionally failed to
obey commands correctly as the temperature dropped in the lunar evening,
resulting in some gaps in picture surveys. (USGS 369-531)
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.—Physical model of the foreground of figure 35(a).

Figure 35(b)
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Figure 36(2).—Survey L far-field segment, looking north-northwest. The inner wall of the
small crater in which Surveyor 5 landed occupies the lower three-fourths of the
picture, accounting for the abrupt change in apparent surface texture on the right
and shadow on the left. Rapid cooling during the lunar afternoon resulted in some
camera malfunction causing loss of coverage in some parts of the panorama. (USGS

269-532)
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Figure 36(b).—Physical model of the foreground of figure 36(z).
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Figure 37(a).—Survey L far-field segment, looking north. The inner wall of the small
crater in which Surveyor 5 landed occupies the lower three-fourths of the picture,
accounting for the abrupt change in apparent surface texture. (USGS 369-533)
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Figure 37(b).—Physical model of the foreground of figure 37(a).

69



70

ATLAS OF SURVEYOR 5 TELEVISION DATA

Figure 38(a).—Survey L far-field segment, looking north-northeast. The inner wall of the
small crater in which Surveyor 5 landed occupies the lower three-fourths of the
picture, accounting for the abrupt change in apparent surface texture. (USGS
369-534)
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Figure 38(b).—Physical model of the foreground of figure 38(a).
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Figure 39(a).—Surveys K and L, combined far-field segment, looking northeast. The
shadow of omnidirectional antenna B is in the lower right of the mosaic. (USGS
369-539)
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Figure 39(b).—Physical model of the foreground of figure 39(a).
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Figure 40(z).—Survey K far-field segment, looking east-northeast. The shadow of the
high-gain antenna and the solar panel appears in the right part of the picture, just
above the shadow of the camera. Contrast in pictures near or above the camera
shadow is extremely low because the surface is illuminated from above and behind
the camera. Under these conditions, most tonal variations not associated with the
camera and recording system are surface albedo differences. Rock fragments, which
have a higher albedo than the fine-grained surface, are easily located in pictures
with this kind of illumination. (USGS 369-540)
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Figure 40(b).—Physical model of the foreground of figure 40(a).
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Figure 41(a).—Survey K far-field segment, looking east. The shadows of the high-gain
antenna, the solar panel, and television camera appear in the center of the picture.
The shadow of omnidirectional antenna A is on the right. Contrast in these pictures

is extremely low because most of the visible surface is illuminated from above and
behind the camera. (USGS 369-541)
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Figure 41(b).—Physical model of the foreground of figure 41(a).
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Figure 42(a).—Survey K far-field segment, looking east-southeast. The shadow of the
high-gain antenna, the solar panel, and the camera appear in the lower left part of
the picture. The shadow of omnidirectional antenna A is in the center of the
mosaic. Contrast in the pictures near the shadows is extremely low because the
surface is illuminated from above and behind the camera. (USGS 369-542)
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Figure 42(b).—Physical model of the foreground of figure 42(a).
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Figure 43(a).—Survey K far-field segment, looking southeast. Lunar surface in the lower
right was occulted by the camera structure. Footpad two is in shadow in the lower
edge of the mosaic, and its skid mark, which is filling with shadow, begins near a
conspicuous block on the right and runs along the occulted area to the footpad.
(USGS 369-535)
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Figure 43(b).—Physical model of the foreground of figure 43(a).
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Figure 44(a).—Survey K far-field segment, looking south-southeast. Lunar surface in the
bottom of the picture was occulted by the camera structure. Electronics
compartment A is on the right. (USGS 369-536)
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Figure 44(b).—Physical model of the foreground of figure 44(a).
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Figure 45(z).—Survey K far-field segment, looking south. Electronics compartment A
covers most of the right-hand side of the mosaic. (USGS 369-537)
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Figure 45(b).—Physical model of the foreground of figure 45(a).
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Figure 46.—Survey K, far-field segment, looking south-southwest. Although spacecraft
structures block most of the view, important features such as a large crater on the
horizon above electronics compartment C are visible. (USGS 369-538)
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¢
Figure 47.—Spherical mosaic of the northern part of survey F. (USGS 369-554)
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Figure 48.—Spherical mosaic of the eastern part of survey F. (USGS 369-555)
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Figure 49.—Spherical mosaic of the southern part of survey F. (USGS 369-556)
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Figure 50(a).—Survey L, near-field segment. Omnidirectional antenna B, with calibration
chart attached, protrudes from the shadow in the picture. (USGS 369-548)
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.—Physical model of the surface of figure 50(a).

Figure 50(b)
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.—Surveys L and K combined, near-field segment. (USGS 369-544)

Figure 51(a)
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Figure 51(b).—Physical model of the surface of figure 51(a).
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Figure 52(z).—Surveys L and K combined, near-field segment. (USGS 369-549)
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Figure 52(b).—Physical model of the surface of figure 52(a).
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Figure 53(a).—Surveys L and K combined, near-field segment. The shadow of omnidirec-
tional antenna is on the right edge of the mosaic. (USGS 369-545)
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Figure 53(b).—Physical model of the surface of figure 53(a).
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Figure 54(z).—Surveys L and K combined, near-field segment. The shadow of the
spacecraft appears in the right half of the mosaic. The shadow of omnid<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>