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SECTION I
MISSION SCIENCE OBJECTIVES
1.1

GENERAL

Apollo 17 is the third of three "J-Type" missions
and the last of the
missions
planned for the Apollo Program.
As compared to those flown previously,
J-Type missions
are characterized
by an increased
capability
for
exploring
the moon and thus enhancing studies
of the moon's formation,
As on Apollo
evolution,
and relationship
to the earth and our solar system.
15 and 16, this mission utilizes
the Lunar Roving Vehicle (LRV) and an orbital
experiment
complement packaged in the Scientific
Instrument
Module
(SIM) of the service
module.
The LRV, a lunar "dune buggy," allows the
astronauts
to traverse
the lunar surface
for a total planned distance
of
about 35 kilometers
at speeds up to 12 kilometers
per hour.

''---"

Experiments
planned for Apollo 17 are designed to supplement and complement those conducted on previous
manned and unmanned space flights.
They
are intended
to expand our knowledge of the moon and its space environment.
Data from these experiments,
in conjunction
with our existing
store of scientific
data, will be used to develop more sophisticated
models of the moon,
leading
to a better
understanding
of its geological
history
and evolutionary
processes.
In turn, this knowledge will help us to better
comprehend the
earth and our solar system, and thus optimize
the utilization
of our space
environment.
1.2

PRIMARYSCIENCE OBJECTIVES

Office

Primary science
objectives
assigned
to the Apollo
of Manned Space Flight
are as follows:
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a)

Perform selenological
inspection,
of materials
and surface
features
area of the Taurus-Littrow
region.

b)

Emplace and activate

c)

Conduct

in-flight

surface

17 mission

by the

survey,
and sampling
in a pre-selected

experiments.

experiments

and photographic

tasks.

EXPERIMENTS, SCIENCE DETAILED OBJECTIVES, AND IN-FLIGHT DEMONSTRATIONS

Experiments,
science
detailed
objectives,
and demonstrations
assigned
to the Apollo 17 mission are divided into four groups: lunar surface,
lunar
orbit,
passive,
and in-flight
demonstrations.
Items in each group are listed
below, in order of descending
priority
as appropriate.
Prioritization
is
relevant
only when some contingency
arises
which will not permit all planned
objectives
to be accomplished,
and is used for expeditious
selection
of
activities
which should be conducted in the available
time.
Experiments
are
identified
by an alphanumeric
code such as S-O37, and detailed
objectives
by
the abbreviation
DO.
1-1

LUNARSURFACEGROUP
Priority

Title
a)

Documented Sample Collection
priority
traverse
station*

b)

Apollo
(1)
(2)
(3)
(4)
(5)

1

17 ALSEP

Heat Flow (S-037)
Lunar Seismic Profiling
(S-203)
Lunar Surface Gravimeter (S-207)
Lunar Atmospheric Composition (S-205)
Lunar Ejecta and Meteorites
(S-202)

c)

Lunar Geology Investigation
other than priority
items

d)

Drill

e)

Surface

f)

Lunar Neutron

g)

Traverse

h)
*Part

at highest

(S-059),
1 and 8

2
3

4

5

6

portions

7

Core Sample Collection*
Electrical

8

Properties

Probe

(S-204)

9

(S-229)

10

Gravimeter

(S-199)

11

Cosmic Ray Detector

(Sheets)

12

(S-152)

of Lunar Geology Investigation

Experiment

(S-059)

LUNARORBIT GROUP
Title

Priority

a)

Lunar Sounder

b)

SM Orbital

c)

IR Scanning

d)

Far

e)

S-Band Transponder

(CSM/LM) (S-164)

5

f)

Visual

Phenomenon (DO)

6

g)

CMPhotographic

h)

Visual

i)

Skylab Contamination

UV

(S-209)

1

Photographic
Radiometer

Spectrometer

Light

Flash

Tasks (DO)
(S-171)

(S-169)

7

from Lunar Orbit ·(D0)
Study

3

4

Tasks (DO)

Observations

2

(DO)

1-2

8

9

PASSIVE GROUP
Priority

Title
a)

Biostack

IIA (M-211)

b)

Biocore

c)

Gamma-Ray Spectrometer

d)

Apollo

e)

Long-Term Lunar Surface

f)

Soll

(M-212)

Window Meteoroid

Mechanics

(S-16O)
(S-176)
Exposure

(00)

(S-2OO)
IN-FLIGHT DEMONSTRATION
Priority

Title
a)
1.4

Heat Flow and Convection

PURPOSEOF LUNARSURFACEEXPERIMENTS

The lunar surface
experiments
are intended
to provide data concerning
the physical,
geological,
electrical,
thermal,
and gravitational
parameters
of the lunar surface and subsurface,
the constituents
of gases in the lunar
atmosphere,
and the mass and energy distribution
of solar wind and cosmic
dust particles
in interplanetary
space.
The experiments
are deployed on the
and activated
as necessary
for data colleclunar surface by the a.stronauts,
tion.
The basic purposes of the experiments
and associated
equipment in the
pa.ragraphs.
Physical
lunar surface
group are presented
in the following
A summary sheet for
features
are illustrated
in Figures
1-1 through 1-15.
each experiment
is located
in Appendix A; each sheet identifies
the responsible Principal
Investigator,
briefly
describes
the experiment,
and discusses
related
experiments
and missions.
a)

Lunar Geology Investigation.
Provides data in the Taurus-Littrow
area for use in interpreting
the geologic history
of the moon.
Activities
include
astronaut
observations,
photographic
and television documentation
of geological
features,
and lunar soil and
rock samples collected
by mea.ns of the LRV, tools,
and photographic
equipment illt1strated
in Figures 1-1 and 1-2.
.Astronauts will use
the LRV on each of three traverses
to travel
distances
up to 8 kilometers ·from the lunar module at speeds up to 12 kilometers
per
hour.
This vehicle
can transport
a total payload of about 1139
pounds, including
the crew, crew systems,
equipment,
and lunar soil
and rock samples.
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b)

Apollo Lunar Surface Experiments Package (ALSEP). The Apollo 17
ALSEP supplements
and complements the ALSEPS emplaced on Apollo
12, 14, 15, and 16. It consists
of five deployable
experiments,
a nuclear power source called the Radioisotope
Thermoelectric
Generator
(RTG), and a Central Station
(C/S) which functions
as
the interface
between the ALSEP and earth.
All ALSEP experiment
and operating
status data are processed by the C/S and telemetered
Connnand and control signals
from earth are also relayed
to earth.
through the C/S to the appropriate
experiment.
ALSEP components
are deployed on the lunar surface as illustrated
in Figure 1-3.
A brief description
of each experiment
is presented
in the following paragraphs.
(1)

Heat Flow (Figure 1-4).
Flown previously
on Apollo missions
15 and 16, the HF experiment determines
the rate of heat
loss from the moon's interior.
Two heat flow probes,
inserted to a depth of about 2-1/2 meters in holes drilled
by
the astronaut,
will provide conductivity
data on the moon's
soil,
resolve issues related
to heating processes
in the
moon's interior,
and set limits on the moon's interior
temperature
and composition.

(2)

Lunar Seismic Profiling
(Figures 1-3 and 1-5).
Obtains data
on the physical
properties
of lunar subsurface
materials
by
measuring the seismic energy caused by detonation
of explosive charges on the lunar surface,
by moonquakes, and by impacts of meteorites
and the spent LM ascent stage.
The LSP
experiment hardware consists
essentially
of a geophone module,
eight explosive
charges of various energy contents,
and four
geophones, deployed on the lunar surface in the configuration
from earth after the
illustrated.
Radio connnands transmitted
astronauts
leave the moon detonate
the charges in a planned
sequence.

(3)

Lunar Surface Gravimeter
(Figure 1-6).
The LSG measures at a
selected
point on the moon's surface
the lunar gravity and its
variations
as a function
of time over a period of 2 years or
longer.
Long-period
variations
(one cycle every several
days
or more) will show the magnitude of lunar surface deformation
caused by external
gravitational
influences
such as tidal
forces;
short-period
variations
(about O. 2 cycles per second)
will show free oscillations
of the moon, induced perhaps by
gravitational
radiation
from cosmic sources.

(4)

Lunar Atmospheric Composition (Figure 1-7).
The LAC provides
data which will be used to identify
gases and their concentrations
in the lunar atmosphere near the moon's surface
and to observe any transient
changes.
These data will allow
investigation
of the suggestion
that noble gases ranging
from helium to krypton,
carbon monoxide, hydrogen sulfide,
ammonia, sulphur dioxide,
and water vapor may be released
by lunar volcanism
and from rocks and magma.
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(5)

Lunar Ejecta and Meteorites
(Figure 1-8).
The LEAMmeasures
the mass distributions,
speed, and direction
of cosmic dust
particles
having a mass of 0.001 millionth
gram or less and
which impact on the moon during annual meteor showers as
well as during periods
of normal activity.
These measurements are expected to resolve
disagreements
concerning
cosmic
dust influx rates near the earth.

c)

Surface Electrical
Properties
(Figure 1-9).
Provides data on the
electrical
properties
of the moon's subsurface
as a function
of
depth, layering
in the lunar surface,
and the presence of any
model of
water,
These data will be used to develop a geological
the upper layers of the moon.
SEP experiment
hardware consists
of a transmitter
and antenna array deployed on the lunar surface,
and a receiver
and tape recorder
mounted on the LRV, Signals
transmitted
on different
frequencies
are reflected
from lunar
surface
and subsurface
materials
to the receiver
and recorded.
The tape recorder
is recovered
by the crew and returned
to earth
for data analysis.

d)

Lunar Neutron Probe (Figure 1-10),
Measures the neutron capture
rates of lunar material
as a function
of depth in the lunar soil.
These measurements
are used to obtain information
on the lunar
neutron energy spectrum and for determining
the mixing history
of lunar rocks and, more importantly,
'lunar soil.
The LNP consists
of two concentric
rods which can be coupled to form a detector
probe about 2 meters long.
This probe is inserted
in a
hole drilled
by the astronauts
and, after
exposure,
retrieved
and
returned
to earth for analysis.

· e)

Traverse Gravimeter
(Figure 1-11).
Makes a highly accurate
relative survey of the lunar gravitational
field
in the Taurus-Littrow
area, and provides
data to show variations
in local lunar gravity.
Although gravitational
anomalies
associated
with ringed maria have
been detected
on previous missions,
only gravimetry
on the lunar
surface will give the fine resolution
necessary
to explore features
such as craters,
rilles,
scarps·, thickness
variations
in the regolith and lava flows, interfaces
between maria and highland
areas,
and density
variations
in the basement.
The TG experiment
is
transported
on the LRV and gravity
measurements
are taken from the
LRV and on the lunar surface
at various
locations
along a traverse.
Gravity measurements
displayed
on the instrument
are voiced to
earth by the astronaut,

f)

Cosmic Ray Detector· (Sheets)
(Figure 1-12).
Detects and measures
the mass and energy distribution
of solar wind and cosmic ray
particles
in the range of 1000 to 25 million
electron
volts per
atomic mass unit.
The CRD experiment
consists
of a thin aluminum
box containing
platinum,
glass,
mica, and lexan sheets,
This box
and its cover are placed on the Lunar Module for as long an exposure time as possible,
and then retrieved
and returned
to earth
for analysis,
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1.5

PURPOSE OF LUNARORBIT EXPERIMENTSAND SCIENCE DETAILED OBJECTIVES

Experiment
instruments
and photographic
equipment for the Service
Module (SM) orbital
photographic
tasks are installed
in the SIM as illustrated
in Figure 1-13.
The basic purposes of the experiments
and detailed
objectives
are presented
below.
A summary sheet for each experiment
and
detailed
objective
is located
in Appendix B; each sheet identifies
the
responsible
Principal
Investigator,
briefly
describes
the experiment,
and
discusses
related
experiments
and missions.
a)

Lunar Sounder.
Takes electromagnetic
soundings of the moon for
use in developing
a selenological
three-dimensional
lunar model
to a depth of about 1.3 kilometers.
The model will then be interpreted in terms of the surface
and depth distributions
of lunar
parameters.
The model is expected to yield information
related
to thicknesses
of various
layers such as regolith,
permafrost
and other differentiated
layers;
depth variations
in mare-terra
contact,
regolith
layers,
differentiated
layers,
and igneous intrusions;
and the presence
of subsurface
water.
The experiment
instrlllllent
consists
essentially
of a coherent synthetic
aperture
radar (CSAR), a high-frequency
(HF) dipole antenna,
a very high
frequency
(VHF) yagi antenna,
and an optical
recorder.
While the
CSM is in lunar orbit,
the CSAR transmits
electromagnetic
pulses
which are reflected
from the moon and recorded on the optical
recorder.
The astronaut
performs an EVA during transearth
coast to
retrieve
the film for return
to earth.

b)

SM Orbital
Photographic
Tasks.
Lunar orbit photography
of the
lunar surface has three general
objectives:
geological
interpretations
of visible
features,
location
and evaluation
of possible
future
exploration
sites,
and selenodetic
analysis
for mapping
of the moon. Combination of landing site photographs
with mission
ground truth data allows information
to be inferred
from photographs of other lunar surface
areas.
SM orbital
photographic
tasks
involve use of the 24-inch panoramic camera, the 3-inch mapping
camera, and the laser altimeter
as discussed
below.
The crew
performs an extravehicular
activity
(EVA) during transearth
coast
to retrieve
the camera film cassettes.
(1)

24-Inch Panoramic Camera.
Provides high-resolution
panoramic
photographs
with 1- to 2-meter resolution
of selected
lunar
surface
areas,
permitting
detailed
geologic
interpretation
of lunar terrain.
These photographs
will also aid in the
analysis
of lunar mapping photographs
and support the interpretation
of data from other orbital
experiments.
The panoramic camera will operate
for 180 minutes and provide approximately 1580 frames of photography
in the stereoscopic
and
monoscopic modes.

1-6

(2)

3-Inch Mapping Camera.
Operates
for 20 hours in lunar
orbit and early transearth
coast,
obtaining
approximately
3000 metric photographs
(lunar surface)
and a like number
of simultaneously
exposed stellar
photographs.
Metric
photographs
will aid in establishing
a network for positional
reference
on the moon, form the basis for lunar maps,
and support
analysis
of other orbital
experiments;
stellar
photographs
will help determine
accurate
spacecraft
attitudes for use in analyzing
panoramic and metric photographs
and laser altimeter
data with respect
to accurate
camera
"pointing."

(3)

Laser Altimeter.
Collects
ranging data in lunar orbit with
an accuracy
of 1 meter.
The altimeter
will operate
approximately
18 hours in support of the 3-inch mapping camera.
The laser ranging data will provide spacecraft
altitudes
accurate
to +15 meters.
These accurate
altitudes
will be
used to determine
large-scale
characteristics
of the lunar
shape, and will aid in refining
knowledge of the lunar gravitational
field by providing
topographical
elevations.

c)

IR Scanning Radiometer.
Measures thermal emission from the lunar
surface
for the development
of a high-resolution
temperature
map
of the moon's surface.
This map will allow calculation
of cooling curves for various
lunar regions
and thus the characterization of the moon's surface
thermal conductivity,
bulk density,
and specific
heat.
Data obtained will also aid in locating,
identifying,
and studying
hot and cold regions
at a high spatial
resolution
over relatively
long-term
surface
cooling periods.
Such regional
anomalies may be indicative
of surface
rock fields,
crustal
structural
differences,
volcanic
activity,
and fissures
emitting
"hot" gases.
A positive
determination
regarding
the
possibility
of internal
heat sources
in the moon will also be
possible.

d)

Far UV Spectrometer.
Determines
the atomic composition,
density,
and scale height of constituents
of the lunar atmosphere.
Constituents
which may exist in detectable
concentrations
include
hydrogen,
carbon, nitrogen,
oxygen, krypton,
and xenon.
The
experiment
operates
in six modes:
In Modes I and II, measurements are made of the lighted
atmosphere
against
a dark lunar
surface
while the CSM is crossing
the terminator;
in Mode III,
measurements
are taken against
the galactic
background
through a
long atmosphere
path to maximize the signal
strength
of the instrument;
in Mode IV, the instrument
searches
for ultraviolet
zodiacal
light
and maps ultraviolet
brightness
of available
sections
of the sky; in Modes V and VI, during transearth
coast,
the instrument
views the galactic
background
to detect
the presence of any Lyman Alpha radiation
from hydrogen and thus the
presence
of an earth geomagnetic
tail.

\_______,
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e)

S-Band Transponder
(CSM/LM). The objective
of this experiment
is to track the CSM and LM by means of doppler tracking
data from
the Manned Space Flight Network to determine
the distribution
of
These data will be
mass along the lunar surface
ground track,
obtained
during non-powered portions
of CSM and LM flight
as
follows:
docked CSM/LMin the low-altitude
portions
of the
59 X 15 nautical
mile (NM) lunar orbit,
undocked LM during lunar
descent,
LM ascent stage during descent for lunar surface
impact,
docked CSM/LMand undocked CSM while in circular
lunar orbit,
and
docked CSM/LMwhile in the 170 X 60 NM lunar orbit.
This experiment requires
no specific
crew activities
and utilizes
the existing spacecraft
communications
systems.

f)

Visual Light Flash Phenomenon.
Obtains more definitive
information on the characteristics
and cause of visual
light flashes
that astronauts
have reported
on previous missions.
These flashes
were "seen" by the crew members in the darkened CM, usually with
their eyes closed,
while the spacecraft
was in lunar orbit and
during translunar
and transearth
coast periods.
It is important
that this
phenomenon be explained
satisfactorily
so that necessary
protection
may be provided for future
long-duration
missions.

g)

CM Photographic
Tasks (Figure 1-14).
These tasks involve handheld and astronomical
photographic
activities
as summarized below,
(1)

Randheld Photography.
The Rasselblad
electric
camera (REC)
will be used with 80- and 250-mm lenses to provide approximately 650 frames of selected
areas on the moon, These
photographs
will complement panoramic and mapping photographs by providing
coverage at times when the SIM cameras
are not operating
and by photographing
lunar surface
areas
at sun angles not feasible
with the SIM cameras.
Rasselblad
photography
of the surface will include approximately
175
frames taken at low sun angles near the terminator.
Terminator photographs
will show small surface
features
that are
not visible
in photographs
taken at higher sun angles.

(2)

Astronomical
Photography.
Apollo missions
provide two major
advantages
for astronomical
photography:
first,
the earth's
atmosphere
is not present;
second, and more important,
photographs of very low-light-level
objects
can be obtained
from
the region behind the moon which is shielded
from both
direct
sunlight
and sunlight
reflected
from the earth (lunar
double umbra).
Photographs
of the solar corona and zodiacal
light will be obtained
as follows:
a.

Solar Corona - Solar corona photographs
will help achieve
a better
understanding
of solar energy outflow.
Approximately
28 photographs
of the solar corona will be
obtained
using the REC with 80-mm lens,·· Sets of solar
corona photographs
will be widely spaced in time to
allow for the sun's rotation
on its axis,
thus providing limited
three-dimensional
information
on the coronal
streamers.
1-8
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Zodiacal Light - As the CSM approaches
sunrise
in lunar
orbit,
approximately
44 photographs
of the zodiacal
light will be obtained
using the 35-mm camera.
Photographs of zodiacal
light in the ecliptic
plane will include the use of a polarizing
filter
and red and blue
color filters.
Polarization
data will aid in determining the composition
and particle
size of the materials
which reflect
this light.
Color filters
will provide
information
on the nature of the reflected
light by
isolating
specific
regions of the light spectrum.

h)

Visual Observations
From Lunar Orbit.
During this activity,
the
astronauts
will make and record visual
observations
of particular
lunar surface
features
and processes.
Because the dynamic range
and color sensitivity
of the human eye are equal to or better
than any single photographic
film and the most accurate
photoelectric
spectrophotometer,
these observations
will enhance
photographs
and remote-sensed
data obtained
from other experiments and science
activities.
The major advantage of the human
eye is its capability
for continuous
viewing over a dynamic field
of view and for deciphering
color differences
between lunar surface areas with varying sun angles.

i)

Skylab Contamination
Study.
This study utilizes
the Far UV
Spectrometer
and the IR Scanning Radiometer experiments
to determine atmospheric
contamination
produced by the spacecraft
while in lunar orbit and during transearth
coast.
Spacecraft
contaminants
include
those resulting
from firings
of the RCS
thrusters,
waste water and urine dumps, and escaping
cabin gases.
These data will be analyzed to determine what must be done to
minimize on future Skylab missions
optical
degradation
caused by
such contamination.

PURPOSE OF PASSIVE EXPERIMENTS

The six passive
experiments
assigned
to Apollo 17 require
no crew action and do not affect
the mission timeline.
A brief summary for each
follows.
a)

Biostack
IIA.
Biological
test materials
interlaced
with dosimeters will be used to investigate
the biological
effects
of
individual
heavy nuclei
in cosmic radiation
during space flight.
The test materials
will be evaluated
for response
changes and
compared to heavy nuclei particle
tracks detected
by the dosimeters.

b)

Biocore.
Six pocket mice will be subjected
to heavy cosmic particles
of known trajectory
to determine
if termination
of such
particles
in their brains
and eyes will produce morphologically
demonstrable
damage.
As soon after
splashdown as possible,
the
mice will be transported
to the experimenter
on the recovery
ship and their brains
and eyes examined to determine
if lesions
exist.
1-9
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c)

Gamma-Ray Spectrometer.
Data from this experiment
will permit
observations
porremoval of background noise from the gaiactic
tion of the Gamma-Ray Spectrometer
Experiment conducted on Apollo
16.
The experiment
consists
of a sodium-iodide
crystal
in which
radioactive
isotopes
are induced by space cosmic ray flux inside
the CM. To permit measurement of the short-period
half-life
of
various
types of isotopes,
the crystal
must be delivered
to the
recovery ship as soon as feasible
after splashdown.

d)

Apollo Window Meteoroid.
Utilizes
the CM heat shield windows which
are returned
to MSC for analysis
after
spacecraft
recovery.
These
windows will be studied
to determine
the meteoroid
cratering
flux
of cosmic particles
which are primarily
responsible
for degradation of surfaces
exposed to the space environment.

e)

Long-Term Lunar Surface Exposure.
Consists
of selected
existing
equipment and lunar surface
experiments
which
left on the lunar surface.
Hopefully,
this area will
ted on some future mission and the items retrieved
for
with similar
control
items in storage
to determine
the
long-term
exposure to the lunar atmosphere.

f)

Soil Mechanics.
Data for this experiment will be obtained
from
other experiments
and science
activities.
Mechanical behavior
of lunar surface material
will be determined
from studies
of astronaut
observations,
samples of lunar surface material,
and
photographs
showing accumulations
of soil on vertical
surfaces
of the LM and interactions
between the LM footpads
and lunar surface material
(Figure 1-15).
Estimates
of in-place
lunar material
densities
and porosity
profiles
in the upper few tens of centimeters
will be obtained
from astronaut
observations
of the lunar surface
and from studies
of the grain size and distribution
of returned
soil and core tube samples.

items of
will be
be revisicomparison
effects
of

PURPOSE OF IN-FLIGHT DEMONSTRATIONS

In-flight
demonstrations,
which demonstrate
the capability
of an apparatus and/or process
to illustrate
or utilize
the unique conditions
of space
flight
environment,
are performed only on a non-interference
basis with all
other mission and mission-related
activities.
Only one demonstration,
discussed below, is scheduled
for flight
on Apollo 17.
a)

Heat Flow and Convection.
Provides
data on the types and amount
of convection
that occur in a nearly weightless
environment.
As
described
below, radial,
lineal,
and flow pattern
heat cells will
be utilized
to obtain data on temperature
distribution
patterns
in heated fluids
and on flow patterns
caused by surface
tension
gradients
in heated fluids.
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(1)

Radial Test Cell.
This cell contains
argon gas and is
cpvered with a liquid
crystal
material
which changes color
when heated by a small electric
heater in the cell's
center.
Heat flow is indicated
by changing color patterns
which are
photographed
by the Data Acquisition
Camera (DAC), a sequence
(movie-type)
camera.

(2)

Lineal Test Cell.
This cell is filled
with a heavy oil
(krytox)
and contains
strips,
coated with liquid
crystals,
that change color when heated by an electric
heater at one
end of the cell; heat flow is indicated
by changing color
patterns
which are photographed
by the DAC.

(3)

Flow Pattern
Test Cell.
This cell has a shallow aluminum
dish with a heated bottom into which is lowered thin layers
of krytox containing
a suspension
of aluminum flakes.
When
heated,
the,aluminum
flakes produce oil flow patterns
which
are photographed
by the DAC.

SCIENCE RATIONALE

Science rationale
for the, lunar surface
experiments
and the lunar orbit
experiments
and science
det;ailed
objectives
assigned
to Apollo 17 is presented in Tables 1-1 and 1,...2, respectively;
rationale
for the passive-type
demonstrations
is presented
in Table 1-3.
experiments
and in-flight

\,__,,,
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core

Contingency
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b. Drill

a. Docwnented sample
with docwnented
sample photography

1. Lunar Geology
Inv es tiga tion
Experiment (LGI)

TITLE

S-059

NO.

A-1

-

8

1

1, 7, 8

ment.

\

Taken only in event of actual
First documented
contingency.
sample fulfills
the require-

This objective
provides the
only certain
deep sample of
regolith;
a secondary objective is to determine stratigraphy in the sample area.

for precise photogrammetric
measurements of features.
Color patch gives colorimetric
properties.

gnomon, to show orientation
with respect
to sun and lunar
local vertical;
stereo pairs

The photography will show
sample orientation,
buried
depth, relationship
to other
geologic features,
location
with respect to LM or other
recognizable
feature;
with

The objective
is to obtain
documented samples of dark
mantle, subfloor,
South Massif/
light mantle, North Massif,
and Sculptured Hills.

Experiments

..

CONSTRAINTS

for Lunar Surface

OESCRIPTION/RATIONALE

Rationale

The purposes are to obtain a
better understanding
of the
nature and development of the
Taurus-Littrow
area and the
processes which have modified
the highland surface,
through
the study of documented lunar
geology features
and returned
lunar samples.

Science

EXPERl1£NT/OBJECTIVESUMMARY
PRIORITY
REF.
PPiiE

Table 1-1.

Apollo 11
Apollo 12
Apollo 14
Apollo 15
Apollo 16

PREVIOUSmssION(S)

\

......

N

I-'
I

(

I

Science

e.

d.~

• Larger than
5 m
• East-west
split
• Vertical
split
• Overturnable

craters

• Radial sampling
• Rim samples
• Secondary

7

ex-

Variation
Radiation history.
in lithology
and rock strucE-W split gives soil
ture.
shielded from cosmic radiation.

cavated by near and distant
large craters will be collected.
Impacting projectiles
which
can be associated
with secondary craters will tell crater
age and radiation
history.

rock and sample materials

Samples of variation
in regolith and bedrock with depth
Local bedat each station.

Photographs of the craters
will record size,
type, and
freshness
(freshness
is suggested by radiating
patterns
of high albedo material or by
lar.ge abundance of angular
blocks).

crater.

The aim is to determine the
stratigraphic
history of the
The deepest material
area.
should be exposed at the crate,
rim; the material
origin
should get progressively
shallower moving out from the
crater,
i.e.,
materials
farthest
away should have the
shallowest
origin in the

I I I I

7

for Lunar Surface

DESCRIPTION/RATIONALE

Rationale

EXPERil"ENT/OBJECTIVESUMMARY
REF. PRIORITY
P/IGE
NO.
TITLE

Table 1-1.

('

PREVIOUS
mssION(S)

(Continued)

CONSTRAINTS

Experiments

(

(X)

N

I

t-'

(

Science

j.

Double core tube
sample with
photographs
7

This sample will be taken from
beneath the engine skirt and
will indicate what percentage
of exhaust contaminants is
retained by lunar soil.

contamination

sample

Fuel products

7

i.

Comparison of polarimetric
signatures
with those of known
materials
will allow classification and correlation
of lunar
material even though textures

accurate

when joined

7

and

the surface

(

and location

sample area.

istics

record

of the

character-

This objective
provides a
small sample for determining
stratigraphy
and soil type
distribution
to depths of approximately 1 meter in the
lunar surface at selected
loca
tions (expected multiple layer
areas).
The photographs will

are not resolvable.

data.

provide

h. Polarimetric
photography
samples

map control

as mosaics,

These photographs,

Debris (soil) piled up against
rock is called a fillet;
the
volume of the fillet
may be
directly
proportional
to the
time the rock has been in position and to the rock.size.

Permanently shadowed soil wiH
provide evidence of cold trap
of volatile
elements.

7

7

g. Panoramic
photography

• Permanently
shadowed
• Fillet
sample

f. Soil and Rocks

for Lunar Surface

DESCRIPTION/RATIONALE

Rationale

EXPERil£NT/O8JECTIVE SUMMARY
REF. PRIORITY
PAGE
NO.
TITLE

Table 1-1.

..

CONSTRAINTS

Experiments

PREVIOUS
mssION(S)

(Continued)

I.O

N

I

t--'

(

m. LRV sampling

(CVSC)

and core sample
vacuum container
7

7

1. Lunar environment

soil/rock
sample:
Special environmental sample
container
(SESC),

7

NO.

SUMMARY
PRIORITY
REF.
PAGE

Science

k, Small exploratory
trench sample
with photographs

TITLE

EXPERll£NT/OBJECTIVE

Table 1-1.

for Lunar Surface

for organic

analy-

transport mechanism for luna;
surface materials.

Sampling from LRV without dismounting permits collection
of soil samples from many
points along tr"!'erse in the
shortest
possible
time frame.
Samples provide information
on

sis, for gas analysis,
and for
chemical and microphysical
analysis.

pure samples

These samples will be the only
truly virgin vacuum samples
from the moon; biologically

The objective
is to determine
the character
of regolith
down
to 10 cm and small scale
stratigraphy
in terms of petrologic characteristics
and parThe photographs
ticle size.
will record the surface
characteristics
and location
of the trench sample area and
other characteristics.

OESCRIPTION/RATIONALE

Rationale

(

CONSTRAINTS

Experiments

PREVIOUStaSSJON(S)

(Continued)

(

'i"'

0

(.,.J

(

2.

Science

b. Lunar Seismic
Profiling
Experiment
(LSP)

a. Heat Flow
Experiment
(HF)

Apollo 17 AlSF.P:

S-203

S-037.'

A-5

A-3

3

2

conten

waves generated

by ex-

leave

the lunar sur-

as well

as

and subsurface

area.

Littrow

to

(

depths of approximately
3
kilometers
in the Taurus-

surface

natural lunar seismicity.
These data will yield detailed
information on the geologic
characteristics
of the lunar

lunar surface,

face.
In addition,
the geophone array will monitor
seismic signals generated from
impact of the spent LM ascent
stage and meteorites
on the

tronauts

plosive charges of various
yields at various distances
from the array.
The charges
are to be detonated in a
planned sequence after the as-

seismic

Part of ALSEP array.
An array
of four geophones will monitor

interior.

and radioactive

of the lunar

erties,

Part of ALSEP arr~y.
Temperature sensor/heater
probes
(1.2 m long) are inserted
into
two 2.5-m-deep holes with casings bored into the lunar surface 10 m apart by a crewman.
Probes are cable-connected
to
_the HF electroni.cs
package
which is cable-connected
to the
ALSEP central station.
The HF
will measure the temperature
gradient and thermal conductiv·
ity in the near surface layers
of the moon, as well as the
brightness
temperature of the
lunar surface.
These data wil
provide information on the
thermal history,
thermal prop-

CONSTRAINTS

Experiments

Explosive charges to be deployed
up to 2.5 km from geophone array;
therefore,
the LRV is required.

Each geophone spike should be
within 7 degrees of true vertical.

in craters.

Geophones should be emplaced on
flat terrain,
if possible,
not

The area around the probes should
be free from debris, boulders,
and
(insofar as is possible)
craters.

Apollo 14
Apollo 16

Apollo 15
Apollo 16

PREVIOUS
tiISSION(S)

(Continued)

Probes must be at least 6 m from
LAC, 9 m from RTG, 9 m from LSP
ant., and 3 m from all other experiments,
Bore stems must be
within 15 degrees of true verticai'.
and extend 15 to 30 cm above the
lunar surface.
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tiSCRIPTION/RATIONALE

Rationale

EXPERil£NT/OBJECTIVE SllfolARY
REF
..
PRIORITY
PAGE
NO.
TITLE

Table 1-1.
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w

(
Science

d. Lunar Atmospheric
Composition
(LAC)

c. Lunar Surface
Gravimeter
Experiment
(LSG)

fS-205

S-207

A-9

A-7

4

in

as a func

of gases

Atoms ranging

atmosphere

of time.

in investigating

in

the

lease

of gases

from the

vapor may be released by luhar
volcanism and from rocks and
magma. Th-e mechanisms of re-·

investigating
the suggestion
that noble gases, carbon
dioxide,
carbon monoxide,
hydrogen sulfide,
ammonia,
sulphur dioxide,
and water

lunar environment.
Such
measurements are important

important

made sources,
and possibly
from solar wind phenomena, are

will be detected by the instrument.
Measurement of the
transient
changes in composition due to venting of gases
from the surface or from man-

in mass from 1 amu to 110 amu

tion

the lunar

A mass

placed on the
will measure

of ALSEP array.

sources.

the composition

Part

spectrometer,
lunar surface,

from cosmic

gravity as a function of time
for 2 years or longer.
Longperiod variations
(e.g.,
one
cycle per several days or
longer) will permit determination, of the magnitude of lunar
surface.deformation
due to
tidal
(external
gravitational)
forces.
Short-period
variations of 0,2 Hz or greater wil
indicate
natural
lunar seismicity or free oscillations
of
the moon which may be induced
by gravitational
radiation

A sensigravi-

meter, placed on the lunar surface. will measure lunar

Part of ALSEP Array.
tive highly accurate

CONSTRAINTS

Experiments

not

Discarded materials
which may outgas excessively
(e.g.,
the ALSD
battery)
should be left as far as
possible
from the LAC.

Area where deployed should be free
of obstruction
for 15-m radius
around LAC.

Apollo
Apollo

None

15
16

PREVIOUSt~ISSION(S)

(Continued)

Angle between LSP antenna cable
and LSG cable must not be less than
25 degrees (to prevent crosstalk).

Surface where deployed should
slope more than 5 degrees.

for Lunar Surface

OESCRIPTION/RATIONALE

Rationale

EXPERil'ENT/OBJECTIVE SUMMARY
REF. PRIORITY
PPliE
TITLE
NO.

Table 1-1.

(

(

N

w

I

I-'

\

e, Lunar Ejecta
Meteorites
Experiment
(LEAM)

and

d. Lunar Atmospheric
Composition
Experiment
(LAC) (Continued)

TITLE

S-202

NO•.

EXPERI1£NT/OBJECTIVE

Science

A-ll

6

of ±.26°.

momentum, measured

measured with

measured

sensor

axes,

the

and moon.

\

orbital
elements of primary
cosmic dust particles
and the
origin of ejecta particles
This experican be obtained,
.
ment will provide reliable
data on long-term variations
of cosmic dust flux densities
in the vicinity
of the earth

experiment

Using these quantities
and the
known coordinates
of the LEAM

• Mass and diameter, obtained
by assuming a particle
density and by using the
measured speed and kinetic
energy,

for momenta of 2 X 10-5
dynes or greater.

• Particle

an accuracy

• Flightpath,

energy,

for particles
having energies of 0.2 ergs or more.

• Kinetic

• Speed, measured with an
accuracy of ±_5percent.

An array
Part .of ALSEP array,
of. sensors,
placed on the lunar
surface, will detect micrometereorites
and yield data
from which the following particle parameters can be derived:

surface,
e.g., solar wind
bombardment,_,c;an, perhaps, be·
affirmed when the effluent
gases are known. Likewise,
data on releas~d gases will a_fford some. knowledge. of. the
chemical processes underlying
the lunar surface,

CONSTRAINTS

Experiments

Apollo 14
Apollo 15
Apollo 16

PREVIOUSt1ISSION(S)

(Continued)

Area where deployed should be free
of obstructions
to the instrument
field of view,

for Lunar Surface

OCSCRIPHON/RATIONALE

Rationale

SlJ!itlARY
PRIORITY
REF.
PPGE

Table 1-1.

w
w

I

I-'

(

4. Lunar Neutron Probe
Experiment
(LNP)

3. Surface Electrical
Properties
Experiment
(SEP)

TITLE

s-229

S-204

NO.

EXPERil"ENT/OBJECTIVE

Table 1-1.

A-15

A-13

10

energy

transmission,

for

and ret~rned
data analysis.

The recorder

to

will

be

sy·stem,,

in conjunction

for

of experiment

necessary

data.

interpre-

retrieved

to earth.

then

and ~e-

The probe

s1 6(n, a)Li

The

.

utilizes•·

u~on the

reaction

based

of depth.

measurement

function

will measure aeutron capture
rates in the lunar soil as a

turned

face,

A probe 2.4 meters long will
be inserted
into the lunar
surface to• a depth of about
2 meters.
The probe will remain in the lunar soil for as
long as possible while the astronauts are on ~he lunar sur-

tation

data

with photographs
and crew reports; will provide receivertransmitter
relative
position

gation

The receiver will be operated
and signals
recorded during
LRV traverses.
The LRV navi-

earth

retrieved

corded.

surface materials
to a receive
mounted on the LRV, and re-

absorption,
and reflection
characteristics
of the lunar
surface and subsurface
for use
in developing a geological
model of the upper layers of
the moon. The experiment
transmitter/antenna
will be
deployed on the lunar surface,
leveled,
and aligned.
Six
(1, 2.1, 4, 8.1,
frequencies
16, and 32.1 Mhz) will be
transmitted
in succession;
reflected
from surface and sub-

magnetic

The experiment purpose is to
obtain data about the electro-

stops

can be recorded.

the times

of

these

events

OFF

coverage;

will be turned
recording.

to maximize

long

The record

Probe must be deployed at least
25 m from the RTG. Astronaut
must signal MCCwhen probe is activated,
deployed,
and deactivated
so that

Center.

None

None

PREVIOUSt:ISSION(S)

(Continued)

be powered down during

the transmitter
after the final

station

er will

Control

CONSTRAINTS

Experiments

Experiment transmitter
will be deployed at least 100 meters from the
LM and 70 meters from any other
metallic
object.
Transmitter
antenna reels will be reeled out in
two orthogonal
directions
(each
element within 90 + 10 degrees of
adjacent
legs and 180 + 10 of the
opposite
leg), with one axis roughly normal to the initial
traverse
direction.
The orientation
of each
antenna leg will be reported
to the
Mission

for Lunar Surface

DESCRIPTION/RATIONALE

Rationale

SUMMARY
PRIORITY
REF.
P~E

Science

(

(

+"'

l,.)

I

I-'

(

(TG)

Gravimeter

Experiment

5. Traverse

4, Lunar Neutron Probe
Experiment (LNP)
(Continued)

TITLE

S-199

NO.

EXPERIIENT/OBJECTIVE

Science

A-17
11

at selected

locations

craters,

rilles,

scarps,

of mas-

such as mare

edge effects

\

thickness variations
in the
regolith,
density variations
in the basement, and mariahighland interfaces.

cons,

ridges,

lunar features

will provide the finer resolution of gravity variations
with location on the moon that
is required for investigating

along the lunar travl!'rses.
1bese gravity measurements

gravity

will

of lunar

gravimeter

measure the value

A portable

nie mica detects fission products from neutron/u235 reactions.
A trace of u238 is ineluded in the probe for calibration purposes.

expected low count rate areas
such as near the lunar surface.

a plastic
track detector
to
detect the recoil·alpha
parIn
ticlea from thia reaction.
addition,
strips of cadmi1.1n
and potassium bromide are ineluded within the probe to
allow data to be obtained on
the energy distribution
of
Small
the lunar neutrons.
amounts of ·mica and u235 are
included to increase the reliability
of the instrument in

CONSTRAINTS

Experiments

None

t\lSSit,l(S)
PREVIOUS

(Continued)

Astronaut must operate the experiment for each measurement and
transmit,
by voice,
the measurement values.

for Lunar Surface

OCSCRIPTION/RATIONALE

Rationale

SlM4ARY
REF.
PRIORITY
PMiE

Table 1-1.

V1

V,)

I

.....

(

:

6. Cosmic Ray Detector
(Sheets) Experiment
(CRD)

TITLE
S-152

NO.

EXPERIM:NT/OBJECTIVE

Science

A-19
12
aluminum,

events

occur

so the times

can

and then re-

in the earth's

and to processes

netosphere.

curring

cesses,

mag-

oc-

lunar surface processes,
to
processes
in the solar atmosphere, to interplanetary
pro-

turned to earth, to provide
data on charged particles
in
interplanetary
space in the
energy interval
1 Kev/amu to
25 Mev/amu. The results will
be of direct relevance to

time,

stay

lunar

•

be recorded.

of platinum,

tions

glass, mica," and lexan
(plastic)
will be exposed on
the moOn during the astronauts'

Apollo 8
Apollo 12
Apollo 16

PREVIOUSr:ISSIOK(S)

(Continued)

Astronaut must deploy and later retrieve the CRD and signal MCCwhen

'

CONSTRAINTS

Experiments

A nuclear particle
track deteeter array comprising secthese

for Lunar Surface

OESCRIPTIOK/RATIONALE

Rationale

SUMMARY
REF.
PRIORITY
PAGE

Table 1-1.

(

(

°'

7'
w

C

2.

1,

b,

3-Inch Mapping
Camera/Stellar
Camera

a, 24-Inch
Panoramic Camera

SM Orbital Photographic Tasks
Objective

Lunar Sounder
Experiment

TITLE
S-209

NO.

Rationale

B-3

B-1

PNiE

2

1

SlNIARY
PRIORITY
REF.

Science

EXPERil"ENT/OBJECTIVE

Table 1-2.

structural,

and the lunar

be measured

sites

of

on the

One- to two-meter

areas

landing

coverage

\

High-quality
metric photographs of the lunar surface
and stellar
photographs timecorrelated
with the metric
photographs,
Provide means
of establishing
a lunar geodetic network, form the bas'is
of photogrammetric
determination of lunar gravitational
field,
and aid in production
of lunar cartographic
maps.

resolution
photographs for
site analysis,
geological
interpretation,
and support
of mapping photography,

moon.

and exploration

High-.resolu tion
with stereoscopic
possible future

photographs

of electromagnetic

waves determined.

occultation

tectonic,
and topographic
data to a lunar depth of 1.3.
kilometers.
The ambient
electromagnetic
noise levels
in the lunar environment will

stratigraphic,

Electromagnetic
soundings will
be made in high frequency and
very high frequency bands.
These soundings will obtain

Detailed

restrictions

altitude
sun avoidance,

and liquid

SM

of nominal +10 NM,
restrictions-on

RCS plume impingement
dumps.

limits
sun avoidance,

Altitude

on SM RCS plume impingement,
liquid dumps, and FOV obstructions,

limits,

45-80 NMoperating

When listening
for electromagnetic
noise, all SIM bay experiments
must be OFF and the high frequency
transceivers
will be in the OFF
mode, Data will be collected
for
both the SEP OFF and ON modes.

All SIM bay experiments must be
turned OFF when soundings are
taking place,
The SEP must be OFF
and the high-gain antenna must not
be used when making high frequency
soundin81J,
SIM bay attitude
must
be maintained in fine deadband
(+-0,5 degrees) during soundings,
Lunar sounding data are recorded
on film which must be retrieved
from the SIM bay during the transearth coast EVA,

CONSTRAINTS

Experiments/Science

DESCRIPTION/RATIONALE

for Lunar Orbit

Apollo 15
Apollo 16

Apollo 15
Apollo 16

None

PREVIOUSmssION(S)

Objectives

(

w
.......

I

1--'

(

Far UV Spectrometer!
Experiment

4.

Laser Altimeter

IR Scanning
Radiometer
Experiment

c.

SM Orbital Photograph! c Tasks
Objective
(Continued)

TITLE

3,

2.

Science

S-169

S-171

B-7

B-5

4

struCture

_of the moon, and pro-

1115

Ato

stituents,

161s

A.

in the range of

Experiment will detect solar
flux resonantly
re-radiated
from lunar atmospheric
con-

Determine atomic composition,
density,
and scale height for
each constituent
of lunar atmosphere; investigate
far UV
radiation
from the lunar surface and from galactic
sources.

face physical
parameters
as the
thermal conductivity,
the bulk
density,
and the specific
heat,

ing curves for various lunar
regions,
and ·thus the characterization
of such lunar sur-

temperature
map, The map will
permit the calculation
of cool-

The_exp~riment will measure
thermal emission from the
lunar surface in order to obtain a high-resolution
surface

vide time-correlated
altitude
information
for use with panoramk and mapping ph.otographs.

Altitude
(slant range) data
from lunar orbit,
with range
resolution
of l meter,
Provide
accurate
topographic .elevations
for use in study of internal

•.•.•-,·

be

taken

contami-

covered
pinging

orbit;

during firing
RCS jets,

sun constraints;

of SIM im-

spectromete

Spectrometer
covered during effluent
dumps for first
2 days in lunar

and urine dumps and
that degrade the
of the experiment.

to prevent

nation by water
by engine burns
optical. surfaces

must

,.

(Continued)
....

None

None

Apollo 15
Apollo 16

PREVIOUSmssION(S)

Objectives

SIM bay attitude
should be maintained with a deadband not to exceed +3.5 degrees,
The pointing
direction
must be known postflight
to within 1,4 degrees,
Precautions

due to contaminants.

CONSTRAINTS

Detailed

Ranging limits of 40 to 80 NM, sun
avoidance,
possible
degradation

Experiments/Science

OESCRIPTION/RATIONALE

for Lunar Orbit

SUMMARY
REF.
PRIORITY
PPliE

Rationale

NO.'

EXPERlliENT/OBJECTIVE

Table 1-2.

(

(

7'

CX)

w

(

Science

Visual Light Flash
Phenomenon Objective

6;.

Oi Photographic
Tasks Objective

S-Band Transponder
(CSM/1.M)Experiment

TITLE

5.

7.

Rationale

B-13

B-ll

-

-

B-9

S-164

NO.

PAGE

7

6

5

c~ast,

one crewman will

(

photography

Lunar darkside

Photographs of zodiacal light
as the CSMapproaches sunrise.
Study distribution
of matte.r
in our galaxy.

on tape.

required

and recorded

Lunar darkside

earth

wear the Apollo Light Flash Moving
Emulsion Detector (ALFMED)and the
other two crewmen will wear eye
shields;
for 60 minutes during
transearth
coast, all crewmen will
Occurrences of
wear eyeshields.
light flashes will be reported to

translunar

For 60 minutes minimum during

Tracking data in low lunar altitude
(16 nautical
miles or less) will
be especially
valuable.

"

.,

(Continued)

Apollo
Apollo
Apollo
Apollo

8
14
15
16

Apollo 15
Apollo 16

Apollo 15
Apollo 16

Apollo 14
Apollo 15
Apollo 16

PREVIOUSmssION(S)

Objectives

The Apollo 17 version of this experiment has no contraints
on
. normal spacecraft
and MSFN/DSN
tracking operations.

CONSTRAINTS

Detailed

Photographs of solar corona
after CSMsunset and before
Photographs
CSMsunrise.
while solar disc is occulted
by moon, to aid study of
solar energy outflow.

flights.

the crew on future

long-duration

protect

phosphenes induced by cosmic
Information to be obrays.
tained will be used to determine if the high energy particles striking
the eyeball
cause damage and, if so, what
is necessary to adequately

translunar
and transearth
As hypothesized,
the
coast.
phenomenon is due to visual

Acquisition
of information
to
determine the cause of light
flashes and streaks of light
which crewmen have reported
seeing every 1-2 minutes in
the darkened LM, usually with
their eyes closed, during

Collection
and analysis of
routine MSFNand DSN S-Band
Doppler tracking measurements.
This analysis will be used to
improve the knowle·dge of the·
lunar mass distribution
and
gravity field.

.

Experiments/Science

OESCRIPTION/RATIONALE

for Lunar Orbit

SUMMARY
EXPERII-ENT/OBJECTIVE
REF.
PRIORIT.Y

Table 1-2.

-

\

r

1.0

w

(

Science

Skylab Contamination Study
Objective

Visual Observations
from Lunar Orbit
Objective

8.

9.

CM Photographic
Tasks Objective
(Continued)

7.

TITLE

NO.

B-17

B-15

9

8

Experiments/Science

by the CMP

of human

of unique

and waste water/urine

dumps.

firings

ISR monitor
cloud prO-

duced by RCS thruster

Spectrometer
and
the contamination

of sun

Both the Far UV

angles.

as a function

scattering
and inof the contamination

cloud

spectral
tensity

tion of contamination
as a
function of time, as well as

dump.

remain ON for at least
after

will

no more than 3 hours

optics

caused by deposi-

measures

degradation

Spectrometer

coast,

the

1 but

The Far UV Spectrometer
will be
operated during transearth
coast.
The ISR will be turned ON at
least 10 minutes before a waste
water/urine
dump occurring
about
and

to desired

midway in transearth

as measured with

on the
by the

targets

of trajectory

science

Proximity

visual

(Continued)

Apollo

16

previous

12
14
15
16

8

lunar

or-

bital missions;
formally
scheduled on Apollo 15
and Apollo 16

All

Apollo
Apollo
Apollo
Apollo

---Apollo

Apollo 8
Apollo 12
Apollo 14
Apollo 15
Apollo 16

PREVIOUSt:ISSION(S)

Objectives

to desired

~he Far UV Spectrometer
and
IR Scanning Radiometer (ISR)
experiments.
The Far UV

spacecraft

Data will be collected
contamination
induced

visual capability
to supplement photographic,
geochemical, and geophysical
data to
be gathered from lunar orbit.

characteristics

Takes advantage

of planned lunar surface areas
with real-time
transmission
or recording
of comments.

Visual

observations

Proximity
targets

Photographs of lunar surface
areas of scientific
interest.
Complement SIM photography
with viewing angles and sun
angles not feasible
for SIM

handheld

of trajectory

Near terminator,

cameras.

Detailed

CONSTRAINTS

Photographs of lunar surface
in low light levels near the
and in earthshine.
terminator
Complement SIM photography.

DESCRIPTION/RATIONALE

for Lunar Orbit

SUMMARY
PRIORITY
REF.
P~E

Rationale

EXPERlfoENT/OBJECTIVE

Table 1-2.

(
(

0

..

(

2. Biocore Experiment

1. Biostack (IIA)
Experiment

TITLE

M-212

M-211

NO.

Rationale

N/A

N/A

Determines if heavy cosmic
particles
of known trajectory
terminating
in the brain and
eyes will produce morphologically demonstrable damage.
Six pocket mice contained in
the experiment package will be
subjected to cosmic radiation
The
encountered in flight.
experiment package and mice
must be returned to the experiment on the recovery ship
as soon as possible after
Brains and eyes
splashdown.
will be fixed and sectioned
postflight
to ascertain
the
existence of lesions.

N/A

\

Investigates
the biological
effects of individual
heavy
nuclei of cosmic radiation
durThese efing space flight.
fects will be determined by
flying biological
materials
interlaced
with dosimeters.
The test materials
will be
evaluated for response changes
and compared to the tracks of
heavy nuclei particles
as detected by the dosimeters.
Additional
information
concern
ing the biological
effects of
specific
radiation
sources
will also be obtained.

CONSTRAINTS

and I~-Flight

specific
quired.

No

crew tasks

are re-

No in-flight
data or specific
tasks are required.

Experiments

DESCRIPTION/RATIONALE

for Passive

N/A

SUMMARY
REF.
PRIORITY
PPbE

Science

EXPERill:NT/OBJECTIVE

Table 1-3.

crew

Apollo 16

PREVIOUStl!SSION(S)

Demonstrations

.i:1-'

I

I-'

(

Science

Apollo Window
Meteroid Experiment

3. Gamma-Ray Spectrometer
Experiment

4.

Rationale

S-176

S-160

N/A

N/A

N/A

N/A

as soon

as feasible

after

the meteoroid cratfor particles
for degradation
of

windows numbers 1, 3, and 5
must be returned to MSC after
Every
spacecraft
recovery.
window meteoroid crater will be
analyzed, photographed,
and
These data
measured in detail.
may aid in developing spacehard materials
and in predicting material
lifetime
in space,

surfaces
exposed to space enQol heat
shield
vironment.

Determines
ering flux
responsible

splashdown, permitting
measurement of the short-period
halflife of various types of isotapes.

thus be
the
ship

of the data reduction.

Special procedures will
accomplished to deliver
crystal
to the recovery

Obtains data for removal of
background noise from galactic
observations
portion of the experiment conducted during
Apollo 16. A sodium-iodide
exposed to the space
crystal
cosmic ray flux within the Q1
will be used to obtain data.
The cosmic rays will induce
radioactive
isotopes within the
The value of the data
crystal.
is dependent upon the time that
elapses between reentry and the
start

Experiments

quired.

No specific

are required.

No specific

crew tasks

in-flight

are re-

crew tasks

PREVIOUS
111SSION(S)

(Continued)

Apollo
Apollo
Apollo

14
15
16

Apollo 15
Apollo 16

Demonstrations

CONSTRAINTS

and In-Flight

DESCRIPTION/RATIONALE

for Passive

EXPERil"ENT/OBJECTIVESlMIARY
REF. PRIORITY
PPbE
TITLE
NO.

Table 1-3.

(

(

.i:-N

I

I-'

\

(

6.

5.

'

Science

Soil Mechanics
Experiment

Long-Tera Lunar
Surface Exposure
Objective

TITLE

S-200

-

N/A

N/A

PJIGE

Experiments

Conducted to compare lbng--term
effects of the lunar surface
environment on selected manufactured materials
with long~
term effects of earth storage
Selected
on similar materials.
reflective
surfaces of Apollo
flight hardware to be left on
the lunar surface will be photo
graphed with approximately
80micron resolution
before the
These photographic
mission.
records and selected materials
will be stored in the Curator's
Office, NASA/MSC. Some of the
materials
will be similar to
those used for the flight hardware; others will be included
as reference materials
for
possible future chemical analyStored data will be comses.
pared w,ith the photographically
documented flight hardware if
retrieved
from the lunar surface and returned to earth during a subsequent space mission.
Provides data on in-place physi
cal properties
of the upper
part of the lunar regolith
near
the landing site for interpretation of lunar history and
Observational
data
processes.
on the lunar surface and information on soil grain size
and grain-size
distribution
obtained from returned soil
samples and core tube samples
of inwill enable estimation
place density and porosity
profiles
in the upper few tens
The mechaniof centimeters.
cal behavior of the lunar stirface material will be assessed
through analysis of crew comments and photographs of the
LM footpad-lunar
interactiona,

N/A

N/A

':

No specific
quired.

crew tasks

Placement of selected
required orientation.

are re-

materials

in

(Continued)

Apollo
Apollo
Apollo
Apollo
Apollo

11
12
14
15
16

PREVIOUS
t1ISSION(S)

None

Demonstrations

CONSTRAINTS

and In-Flight

OESCRIPTION/RATIONALE

for Passive

SlMIARY
PRIORITY
REF.

Rationale

NO.

EXPERlliENT/OBJECTIVE

Table 1-3.

w

I

I--'

(

6.

Science

Rationale

TITLE

'

NO.

PIIGE

Experiments

soil accumulation
on the LM
vertical
surfaces,
records of
lunar soil-LRV interaction,
and
study of the samples of returned lunar surface material.

OESCRIPTION/RATIONALE

for Passive

EXPERI!f:NT/OBJECTIVESUMMARY
REF.
PRIORITY

1-3.

Soil Mechanics
Experiment (Cont'd)

Table

(

Demonstrations

CONSTRAINTS

and In-Flight

PREVIOUS1'.ISSION(S)

(Continued)

(

SECTION II
LANDINGSITE SUMMARY
DATA

2.1

TAURUS-LITTROWSITE LOCATION

Coordinates
of the Apollo 17 Lunar Module (LM) landing site in the
Taurus-Littrow
area are 20.16 degrees North latitude
and 30.75 degrees
East longitude.
These coordinates
are based on analytical
triangulation
of photographs
obtained
on the Apollo 15 mission.
Figure 2-1 shows the
location
of the Apollo 17 landing site in relation
to the landing sites
for previous
Apollo Missions 11, 12, 14, 15, and 16.

2.2

SITE DESCRIPTION AND SELECTION RATIONALE

to land in the Taurus-Littrow
area of the
The Apollo 17 LM is scheduled
moon at 1:55 p.m., Central
Standard Time, on December 11, 1972. As shown
in Fig·ure 2-2, the Taurus-Littrow
landing site is located
on the southeastern
rim of the Serenitatis
basin,
about 750 kilometers
east of the
Apollo 15 landing site and about the same distance
north of the Apollo 11
site.
The Apollo 17 site is in a dark deposit between massif units
(pt:inTaurus Mountains and south of
cipal mountain mas5es) of the southwestern
crater
Littrow.
Steep sides of the massif units are accessible
on LRV
and provide an opportunity
to obtain old lunar highlands
material
traverses
from the northeast
quadrant of the moon, an area not sampled on previous
missions.
The massif units of the Taurus Mountains are believed
to be ancient
highland
crustal
blocks,
pre-Imbrian
in geologic
age (3.9 billion
years
or older),
which were emplaced hy faulting
and uplifting
both during and
after
formation
of the Serenitatis
basin.
However, a thin (because of the
vast distances)
ejecta blanket
from the younger impacts of Grisium and
Imbrium may have mantled some of the massif units.
Fresh and blocky slopes
greater
than 25 degrees are common, which indicates
that later
debris
movements have exposed the origin-massif
surfaces.
One large landslide
or
an excellent
opportunity
debris flow southwest
of the landing site offers
to sample both the massif materials
and any later
ejecta materials.
The dark deposit which occupies
the lowlands between massif units,
and in a few cases the tops of these units,
is believed
to be among the
youngest
lunar surface
units.
It is characterized
by a smooth appearance
and lack of large blocks as indicated
by photogeologic
analysis
and earthbased radar studies.
This deposit
is associated
with numerous dark halo
craters
and is believed
to be a volcanic
(pyroclastic)
mantle which originated deep within
the moon.
It offers,
therefore,
an opportunity
to sample
a relatively
young volcanic
material
which may shed light on the composition as well as the thermal history
of the lunar interior.

2-1

The Taurus-Littrow
site is geologically
complex.
It offers
a number
of rock types which apparently
vary in age, albedo,
composition,
and probable origin;
it also poses numerous stratigraphic-structural
problems which
will be investigated
by the traverse
geophysics
to be carried
for the first
time on Apollo 17.
The location
of the site makes the inclination
of the
orbital
ground tracks suitable
for the SIM bay experiments,
especially
those flown for the first
time on Apollo 17. Major geological
features
in
the· Taurus-Lit trow area which have been selected
for investigation
during
the Apollo 17 lunar surface
traverses
are identified
in Figures 2-3 and
2-4, and listed
below.
a)
b)
c)
d)
e)
f)

North and South Massifs
Sculptured
Hills
Low Hills
Plains
Dark Mantle Areas
Light Mantle Areas

Of special
scientific
interest
in these regions are craters,
shallow
troughs at the bases of massifs
and sculptured
hills,
and the prominent
east-facing
fault scarp (a line of cliffs
produced by faulting
or erosion).
Rationale
for the features
selected
for investigation
and sampling are
paragraphs.
presented
in tne following
The Taurus Mountains and associated
highlands
form the eastern
mountainous
edge of the Serenitatis
basin,
one of the moon's large multi-ringed
basins.
The bulk of this region probably consists
of lunar crustal
material
uplifted
to its present
position
at the time of formation
of the Serenitatis
basin.
The landing point itself
is on the floor of a flat-floored
valley
(Figure 2-5) whose subsurface
is thought to consist
of highlands
material.
down-dropped by graben formation
and partially
buried by younger basin-filling
plains materials.
The valley
floor,
as well as portions
of the upland area,
is covered by a fine dark mantle that may be composed of volcanic
fragments.
a)

North and South Massifs.
Massif material
forms the high, steep,
relatively
blocky mountain face immediately
north and southwest
of the landing point.
Materials
of the massifs
probably consist
of breccia
(broken rock) and recrystallized
breccia
formed during
impacts that created
some of the large basins.
Significant
contributions
of ejected
breccia
may have come from Serenitatis,
Nectaris,
Crisium, artd Imbrium (listed
in order of decreasing
age of basin
formation).
These ejecta
deposits
probably overlie
still
older
ejecta
from earlier
less well-defined
impact basins such as
Tranquillitatis.
Accordingly,
the age of the massif material
is
regarded as Imbrian and pre-Imbrian.
Faults bounding the massifs may have been caused by the Serenitatis
event.
However, the sharp definition
of the massif boundaries
suggests
that more recent structural
adjustments
have occurred;
otherwise,
erosion would have smoothed and obscured these boundaries •. A possible
alternative
interpretation
is that the North
and South Massifs are volcanic
in origin.
Their very steep faces
2-2
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and arcuate
convex-outward
shapes are similar
in terrestrial
volcanic
domes rich in silica,
extrusive
volcanic
materials.

to shapes
and could

common
thus be

b)

Sculptured
Hills.
The sculptured
hills
unit,
characterized
by
closely
spaced domical hills,
is wide-spread
in the highlands
between Serenitatis
and Crisium and within
traverse
range northeast
of the landing point.
Because of its occurrence
in the walls and
rims of old craters
such as Littrow,
the sculpturing
may be interpreted as an erosional
degradation
of highlands
material
controlled
by pre-existing
sets of fractures,
Thus, the sculptured
hills
unit may be similar
in composition
and different
in structurnl
history
from the massifs,
or it may differ
in composition
so as to
have responded differently
to deformational
stresses.
The lack of
resolvable
blocks at the bases of slopes in the sculptured
hills
as compared to their relative
abundance at the bases of massif
slopes supports
the hypothesis
of compositional
difference.
The
sculptured
hills
probably
consist
of ejecta
of lmbrian and preImbrian ages although
some of their
characteristics
suggest volcanic origin.

c)

Low Hills.
Low hills
material
occurs in discontinuous
patches adjacent
to massif and sculptured
hills
materials
where the hills
border the plains.
Most likely
the low hills
are the tops of
down-faulted
blocks of massif or sculptured
hills
materials
that
protrude
slightly
above the general
plains
surface.
They may also
include materials
derived
from the adjacent
uplands by mass wasting,

d)

Plains.
The relative
evenness of the valley
floor at the landing
site suggests
that a basin-filling
unit (plains
material)
was emplaced after
formation
of the trough.
This material
apparently
submerged all but the highest
projections
of hill-forming
material.
Such fill
might consist
of volcanic
flows, colluvium derived from
the adjacent
uplands,
or sheets of breccia.
Similar materials
may fill
nearby upland basins such as Littrow,
or underlie
in the
topographic
bench around the east edge of the Serenitatis
basin.
Plains material
is presumably
exposed in the bright walls of the
craters
on the plains.
The abundance of blocks in the walls and
on the rims of these craters
indicates
either
that the plains
material
is indurated
or that it contains
large indurated
blocks.
The large craters
may penetrate
through the plains material
into
the underlying
massif or hills
units,
which may be represented
in
their ejecta.
Plains material
appears to be younger than the
bulk of the massif and hills
materials,
and is probably older than
youngest mare fill
of the Serenitatis
basin.
An Imbrian or preImbrian age is therefore
inferred
for the plains materials.
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e)

Dark Mantle Areas.
Dark, presumably unconsolidated
material
with
no resolvable
large blocks (blocks no larger
than 2 meters in
diameter)
occurs as a blanket
a few to tens of meters thick on
the plains
surface
and on the floors
of nearby upland basins.
It is discontinuous
on sloping
upland surfaces
and on the steep
walls of pre-existing
craters.
Low reflectivity
in 3.8- and
70-cm radar images implies relative
scarcity
of cobbles and boulders
in near-surface
materials.
The dark mantle is most readily
interpreted
as a pyroclastic
deposit and is probably unconsolidated.
A few small dark halo
craters
that could be vents for volcanic
ash can be recognized
in
areas of massif and hills
materials.
No undoubted vents have been
identified
on the plains
in the landing area.
If vents are present in the landing area, they may be too small to resolve
in the
orbital
photographs,
or they may be misinterpreted
as impact
craters.
The dark mantle is interpreted
to be younger than all
of the large craters
on the plains.
Its relatively
smooth uncratered
surface
and the sharpness
of some of the underlying
craters
suggest a fairly
young (probably
Copernican)
age.

f)

Light Mantle Areas.
A bright
ray-like
feature
that has linear
ridges and finger-like
projections
onto the dark mantle extends
north from the South Massif.
No source crater
for such a ray of
ejecta
can be identified.
This light mantle material
may thus
have been deposited
by an avalanche of unconsolidated
debris from
the slopes of the South Massif.
It seems to overlie
the dark
mantle because craters
with dark ejecta
dot the surface of the
deposit.
Large craters
and a prominent scarp are visible
through
the mantle and attest
to the thinness
of the deposit.
Resolvable
blocks (greater
than 2 meters) are absent except near the south
end of the slide and on the adjacent
South Massif slope.
The light
mantle shows greater
reflectivity
than the dark mantle in 3.8-cm
radar imagery, which indicates
a greater
frequency of cobbles in
the near-surface
materials
of the light mantle.
The absence of
all but small scattered
impact craters,
apparent
position
of the
light mantle over the dark mantle,
and the relative
absence of
mixing near the thin edges of the light mantle imply a young
(probably
Copernican)
age.
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SECTION III
MISSION SCIENCE PROFILE
3.1
below:

GENERALMISSION DATA
Pertinent

operational

data

for the Apollo

a)
b)

Lift-off:
December 6, 1972
Launch Window (CST): 08:53 p.m.

(12/6/72)

c)

Mission

12.7 days

Duration:

q) Landing Site:

Approximately

e)

Landing

f)

Lunar Stay Duration:

g)

Number of Extravehicular

h)

EVA Duration:

i)

Number of Experiments:

j)

Number of Science

k)

Crew Members:

Site

Coordinates*:

Data:

to 00:29 a.m.

(12/7/72)

20° 09' 50.5" N. Latitude
30° 44' 58.3" E. Longitude

Approximately

75 hours

Activities

(EVA's):

3

EVA 1 - 7 hours
EVA 2 - 7 hours
EVA 3 - 7 hours
14 (10 lunar

Detailed

surface,

Objectives:

4 orbital)

5 orbital

Prime Crew

Analytical

Backup Crew

Eugene A. Cernan
Ronald E. Evans
Harrison H. Schmitt

Commander
Command Module Pilot
Lunar Module Pilot
*Source

are summarized

Taurus-Littrow

Designation

3.2

17 Mission

Triangulation

of Apollo

John W. Young
Stuart A. Roosa
Charles M. Duke

15 Photography

MISSION SCIENCE ACTIVITIES

Science activities
lunar injection
through
phases are as follows:

are scheduled during all mission phases from transrecovery of the command module (CM). These mission

a)

Ttanslunar

Injection

b)

LOI through
Undocking

c)

CSM Circularization

d)

LM Descent

e)

LM Lift-off

(TLI) to Lunar Orbit

Command and Service
through

through

Module/Lunar

Lunar Orbit

and Lunar Surface

Insertion

(LOI)

Module (CSM/LM)

(LO)

Activities

Transearth
3-1

Injection

(TEI) Preparation

f)

TEI through

g)

Reentry

Transearth

through

Coast

(TEC)

Recovery

Science activities
scheduled for each mission phase are sunnnarized in
the following
paragraphs
and listed
in chronological
sequence of occurrence
in Table 3-1.
Operational
periods for lunar orbit science activities
are
shown in Figure 3-1.
The television
schedule for the mission is presented
in Table 3-2.
3.2.1

TLI to LO
a)

S-IVB stage burn (for impact on the moon and seismic measurement
by ALSEP Passive Seismic Experiments emplaced on Apollo 12, 14, 15,
and 16. Figure 3-2 shows the impact points for Apollo 13, 14, 15,
and 16 S-IVB stages and the planned impact target for the Apollo
17 S-IVB stage with respect
to the Apollo landing sites.)

b)

Earth

c)

Heat Flow and Convection

d)

Visual

e)

SIM door jettison

3.2.2

photography
Light

Flash

Demonstration

Phenomenon Objective

LOI THROUGH
CSM/LMUNDOCKING
a)

Terminator

b)

Orbital

c)

Far UV Spectrometer

d)

IR Scanning

e)

Panoramic

f)

Mapping Camera photography

g)

Laser

h)

Orbital.science

i)

S-Band Transponder

3.2.3

photography

science

visual

observations

Experiment

Radiometer

operation

Experiment

operation

Camera photography

Altimeter

operation
photography
Experiment

operation

CSM CIRCULARIZATIONTHROUGH
LO

Ground tracks of the CSMas it passes over lunar farside
and nearside
areas are shown in Figures 3-3(a) and 3-3(b),
respectively.
Major planned
science activities
while the CSM is in lunar orbit are as follows:
a)

Far UV Spectrometer

b)

IR Scanning

c)

Panoramic

d)

Mapping Camera photography

e)

Laser

Experiment

Radiometer

Experiment

Camera photography

Altimeter

operation

operation
3-2

operation

-'-.__/

f)

Lunar Sounder

g)

Orbital

science

visual

h)

Orbital

science

photography

i)

Tenninator

photography

j)

Earthshine

photography

k)

Zodiacal

1)

Solar

in)

S-Band Transponder

n)

Skylab

3.2.4

light

corona

Experiment

operation

Only)

observations

photography
photography

Contamination

(HF, VHF, Receive

(red,

blue,

(sunrise,

Experiment

polarizing

filters)

sunset)

operation

Study Objective

LM DESCENTAND LUNARSURFACEACTIVITIES

Lunar surface
activities
consist
of the deployment of experiments
and the collection
and documentation
of lunar rock and soil samples.
LRV
traverses
for extravehicular
activities
EVA 1, EVA 2, and EVA 3 are shown
in Figure 3-4, and the elevation
profiles
for each in Figures 3-5, 3-6,
and 3-7, respectively.
Detailed
maps of the Taurus-Littrow
area, lunar
terrain
contours,
and traverses
are located
in Appendix C, Lunar Map Data
Package.
Lunar surface
science
activities
scheduled
for
are listed
in Tables 3-3, 3-4, and 3-5 respectively.
table headings
follow:

EVA 1, EVA 2, and EVA 3
Explanations
of

a)

Station
or Travel:
Indicates
the appropriate
that the crew is traveling,
as appropriate.

b)

Distance:
Shows the actual
traverse
distance
between the two
stations
and the cumulative
total
of these distances.
The actual
distance
is obtained by multiplying
the map distance
by the map
correction
factor
of 1.1.

c)

Station
Stop or Travel Time:
Indicates
the travel
times between
individual
stations
and the cumulative
travel
time, or the individual
station
stop times and the cumulative
station
stop time,
as appropriate.
(Overhead times for LRV traverses
are 3 minutes
for stops up to 15 minutes,
and 7 minutes for stops of 15 minutes
or longer.)

d)

Station
Science Time:
Indicates.
the time at each station
devbted
to scientific
activities,
i.e.,
station
stop time minus station
stop overhead.
The cumulative
total
is also shown.

e)

EVA Time After Event:
Shows the time, since
end of each station
stop or travel
sequence,

f)

Geological
Features/Observations
and Activities:
Describes
the
surface
feature
at the station
or along the traveled
route,
as
appropriate.
Lists crew observations
and scientific
activities
considered
appropriate
for the station
or traveled
route.

3-3

station

number or

EVA start,
at the
as appropriate.

face

Science
include

activities
scheduled
the following:

a)

S-Band Transponder

b)

EVA 1 (See Figure
(1)
(2)
(3)

•
•
•
(4)
(5)
(6)
(7)

(3)
(4)
(5)

operation

3-4):
sample

(only

in case of early

abort)

3-4):

LRV sampling
Documented rock and soil samples
Rake and core tube samples
Polarization
photographs
3-4):

Surface Electrical
Properties
Experiment operation
Deploy Lunar Seismic Profiling
Experiment
(two explosive
packages)
Lunar surface sampling and photography:
•
•
•
•

(4)
(5)
(6)

sur-

DoclU!lented rock and soil samples
Boulder, rake, and double core tube samples
Deep drill
core sample

EVA 3 (See Figure

(3)

the lunar

Surface Electrical
Properties
Experiment operation
Deploy Lunar Seismic Profiling
Experiment
(three explosive
packages)
Obtain Traverse Gravimeter Experiment measurements
Deploy Cosmic Ray Detector
(Sheets) Experiment
Lunar surface sampling and photography:
•
•
•
•

(1)
(2)

and for

Flow Experiment
Seismic Profiling
Experiment (geophone module,
geophones, and three explosive
packages)
Surface Gravimeter Experiment
Atmospheric Composition Experiment
Ejecta and Meteorites
Experiment

EVA 2 (See Figure
(1)
(2)

d)

Heat
Lunar
four
Lunar
Lunar
Lunar

LM descent

Deploy Surface Electrical
Properties
Experiment
(transmitter
and antenna)
Deploy Lunar Neutron Probe Experiment
Obtain Traverse Gravimeter Experiment measurements
Lunar surface sampling and photography:
•
•
•

c)

Experiment

Deploy/set
up LRV
Collect contingency
Deploy ALSEP:
•
•

during

LRV sampling
Documented rock and soil samples
Rake and core tube samples
Polarization
photographs

Retrieve
Retrieve
Retrieve

Surface Electrical
Properties
Experiment
Cosmic Ray Detector
(Sheets) Experiment
Lunar Neutron Probe Experiment

3-4

Recorder

' ..___,,,

3.2.5

LM LIFT-OFF THROUGH
TEI PREPARATION
a)

S-Band Transponder

b)

Lunar Sounder Experiment

c)

Far UV Spectrometer

d)

IR Scanning

e)

Solar

f)

Terminator

g)

Orbital

science

visual

h)

Orbital

science

photography

i)

Panoramic

j)

Mapping Cam.era photography

k)

Laser Altimeter

3.2.6

Experiment

operation

Experiment

Radiometer

(HF, VHF, Receive

Only)

operation

Experiment

p~otography

corona

operation

operation

(sunset)

photography
observations

Camera photography
operation

TEI THROUGH
TEC
a)

Far UV Spectrometer

b)

IR Scanning

c)

Skylab

d)

Panoramic

e)

Mapping Camera photography

f)

Visual

g)

EVA:
(1)
(2)
(3)

3.2.7

Experiment

Radiometer

Contamination

operation

Experiment
Study

operation

Objective

Camera photography

Light
Retrieve
Retrieve
Retrieve

Flash

Phenomenon Objective

(ALFMED)

Lunar Sounder Experiment film
Panoramic Camera film cassette
Mapping Camera film cassette

cassette

REENTRYTHROUGH
RECOVERY
a)

Science data transfer
from Command Module to aircraft
port to Ellington
Air Force Base (EAFB), Texas

b)

Science data transfer
from EAFB to Lunar Receiving
(LRL), Manned Spacecraft
Center, Houston, Texas

c)

Storage of data in LRL and subsequent
for scientific
investigations
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I

5:07
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8:00
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02:23
04:53

05 :38
16:28

89:41
90:00
90:40

15:32

89:21

14:14

14:53

88:55

13:48

14:34

83:55
84:25

8:48

68:30

17:23

9:18

66:55

15:48

45:20

43:00

15:53

18:13

35:30

08:23

19:35

4:12
4;22

01:05

3:42

01:15

3:21

00:14

00:35

0:00

GET

12/7 /72 (Thur)

I

TIME

20:53

CST

12/6 /72 (Wed)

DATE( DAY)

Burn

S-IVB Lunar Impact
(7.0° S. Lat., 8,0° W, Long,)

LOI

MCC-4

MCC-3 (If Required)

MCC-2 (If Required)

MCC-1 (If Required)

S-IVB Evasive

CSM/LMEjection

CSM/LMDocking

S-IVB Maneuver to Separation Attitude
CSM/S-IVB Separation

TLI

Lift-off

(4 Frames)

Photography

Demonstra-

Demonstra-

(Crew Option)

SCIENCEEVENT

Schedule

Photos

UVS (Far UV Spectrometer)

ISR (IR Scanning Radiometer)

(3 Min)

(2 Min)
Science Visuals
(Copernicus)
UVS/ISR (37 Min)

Orbital

Terminator

SIM Door Jettison

Visual Light Flash Phenomenon (ALFMED)
(1 Hr)

Heat Flow and Convection
tion ( 40 Min)

Heat Flow and Convection
tion (40 Min)

Earth Photos

CMInterior

CSM

Activities

SCIENCEACT!VITIES SEQUENCE

Apollo 17 Science

MISSIONEVENT

Table 3-1.

(

LM/LLNAR
SURFACE

(

I

w

N
0

(Sun)

(Mon)

12/10/72

12/11/72

DATE(DAY)

I

1·

I

I
Burn

CSM/LMUndocking and
Separation

, Bailout

•
•

114:00
114: 03
115:10
115:59
116:00
116:31
116:40
116:54
117:00
117: 50
118:04

14:53

14:56

16:03

16: 52

16:53

17:24

17:33

17:47

17:53

18:43
18:57

EVA-1

UVS/ISR (1 Hr 28 Min)

113: 34

14: 27

Start

Lunar Sounder (Antenna/EM! Tests)
Mapping Camera, Laser Altimeter
(1 Hr 26 Min)

LMLunar Touchdown

113:02

13:55

Science Visuals (2 Min)
(Landing Site)

UVS (Far UV Spectrometer)

Science_Photos
(11 Min)
iAf__tken)
ISR (IR Scanning Radiometer)

Orbital

Orbital

Pan Camera (29 Min)

Pan Camera (30 Min)

Mapping Camera, Laser Altimeter
(1 Hr 3 Min)

DOI-2
Powered Descent Initiation
(PDI)

112:01
112: 50

(

Photography

UVS/ISR (1 Hr 35 Min)

CSMSeparation

13:43

Burn

(10 Min)

UVS/ISR (11 Hr 24 Min)

(20 Min)

Pan Camera

(20 Min)

(1 Hr 3 Min)
(37 Min)

LM/LUNAR
SURFACE

TV (20 Min)

LRV Deploy

SCIENCEEVENT

(Continued)

Orbi{ai Selene~ Photos
(Galois)'"·
Pan Camera

Mapping Cantera
Laser Alt.imeter-

CSM

Schedule

12:54

CSMCircularization

20:18

111: 55

93:48
95:25

18:41·

OOI-1

110:30

93:13

18:06•

12:48

91:18

16:11

11:23

90:Sl

15:44

110: 28

"90:48

15:41

Activities
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17 Science

MISSIONEVENT

Apollo

11:21

GET

CST

TII-E

Table 3-1.

.....

N

I

l,..)

(

I

I

I

I

12/11/ 72 (Mon)
(Continued)

DATE( DAY)

118:54
119: 10
119:11
119:15

19: 47

20:03

20:04

20:08

121:00
121:07

22:00

120:38

21:31

121:06

120:00

20:53

21:59

119:57

20: 50

21:53

119: 37

20:30

119:30

118: 53

19:46

20:23

118:40

19:33

GET

118:35

TIM£

19:28

CST

I

Table 3-1.
Activities

Schedule

Photos
Photos

Earthshine

(9 Min)

•

•

•

•

•
•

•

•

•
•

•

•
•

Profiling

Deep Core Sample

Station 1:
Geological Observations
&
Photos
Rake Samples
Documented Samples
·Double Core Sample
Deploy Explosive Package
(3 lb)

Surface Electrical
Properties
Site:
Deploy Explosive Package
(1 lb)

ALSEP Photos, Emplace Lunar
Neutron Probe Experiment

Drill/Recover

(

(LSG)

Emplace HF Probe No. 2
Deploy Lunar Seismic Profiling
Experiment

Deploy Lunar Seismic
Experiment (Antenna)
Drill HF Probe Hole

Activate Central Station
Deploy Lunar Ejecta and
Meteorites
Experiment

Emplace HF Probe No, 1

Deploy RTG/Central Station
Drill HF Probe Hole

Gravimeter

Lunar Surface

•

(LAC)

Deploy XPMTS:
Heat Flow (HF)
Lunar Atmosphere Composition

1V (1 Hr 58 Min)

LM/L~AR SURF~CE

•
•

•

SCIENCEEVENT

(Continued)

(16 Min)

(2 Min)

Science Photos
(Sniadecki)

(4 Hr 5 Min)

CSM

Terminator

Orbital

Lunar Sounder

SCIENCEACTIVITIESSEQUENCE

17 Science

MISSIONEVENT

Apollo

(

N
N

I

w

(

I

I

12/12/72

(Tues)'

12/11/72 (Mon)
(Continued)

DATE( DAY)

I

Activities

Lunar Sounder (4 Hr 5 Min)
Orbital

123:06
123:40
133: 29
133:48
135:10
136:40

23:59

00:33

10:22

10:41

12:03

13:33

\

Zodiacal
Mapping Camera, Laser Altimeter
(1 Hr 4 Min)

123:03

23:56

Mapping Camera (40°
(1 Hr 3 Min)

Science Visuals
(Aitken)
Science Visuals
(Arabia)

Orbital
Orbital

Orbital

Mapping Camera/Laser
(4 Hr)

139:38
139:44
139:49
140:03
140:15
140:28
140:46

16:37

16:42

16:56

17:08

17:21

17:39

Radiometer)
UVS (Far UV Spectrometer)

ISR (IR Scanning

Altimeter

(11 Min)

(7 Min)

(4 Min)

Oblique)

Science Visuals
(Crisium-Serenitatis)

N

UVS/ISR (17 Hr 25 Min)

139: 20

16:31

•

•

•

•

•

•

LM/Ll.NARSURFACE

(58 Min)

(11 Min)

(11 Min)

Deploy Explosive
(1/8 lb)

TV

TV

Package

Deploy Explosive Package
(1/2 lb) Enroute to Surface
Electrical
Properties
Site
Deploy Surface Electrical
Properties
Experiment

TV

SCIENC~EVENT

(Continued)

(3 Min) (Sunrise)

16:13

Corona Photos

139:10

Solar

137:39

16:03

EVA-2

(14 Min)

Science Photos (3 Min)
(Landing Site)

Light Photos

UVS/ISR (11 Hr 49 Min)

14:32
Start

End EVA-1

122:33

23:26

(11 Min)

121:17

22:10

Photos

121:12

CSM

Schedule

22:05
Earthshine
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17 Science

MISSIONEVENT

Apollo

GET

Tl~

3-1.

CST

Table

L,.)

N

I

L,.)

(

12/12/72 (Tues)
(Continued)

DATE( DAY)

142: 30

19:23

Activities

CSM

Schedule

Orbital

Terminator
(South)

144:25
144:41

21:18

21:34

(3 Min)

(11 Min)

Photos

(11 Min)
(4 Min)

Science Photos
(Pierce)

(8 Min)

Visuals (6 Min)
Gannna)

Science Photos
(Arabia)

144: 02

20:55

Orbital

143:27
143:32

20:10
20:25

Science
(Reiner

Science Visuals
(Copernicus)

Science Photos
(Picard)

143 :06
Orbital

Orbital

Orbital

•

•

•

•

LM/LllMR SURFACE

Package
Station 4: (40 Min)
TV (34 Min)
Rake Samples
Polarization
Photos
Geological Observations
Photos

Deploy Explosive

Station 3: (45 Min)
TV (38 Min)
Geological Observations
Photos
Photo Pan
Documented Samples

Station 2: (50 Min)
Geological Samples
Polarization
Photos
Rake Sample
Photo Pans
Documented Samples
Core Sample
TV (38 Min)

SCIENCEEVENT

(Continued)

Pan Camera (155°E to 85°E) (25 Min)
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17 Science

MISSIONEVENT

Apollo

19:59

142:50

142:26

19:19

19:43

141:54

18:47

GET

141:10

TIME

18:03

CST
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&
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&

(

N

I

w

(

12/13/72

(Wed)

12/12/72 (Tues)
(Continued)

DATE(DAY)

145:30
145:42
146:10

22:23

22:35

23:03

159:36
160:42

12:29

13:35

(,

IJVS/ISR (4 Min)

159:01

11:54

EVA-3

Lunar Sounder (HF Targets - 5 Min)
(Reiner GammaMare Ridge)

158:50

Terminator

Photos

(Blue)

(14 Mill

IJVS (Far UV Spectrometer)

ISR (IR Scanning Radiometer)

Photos

163:13

16:06

Light

162:40

15:33

Zodiacal

IJVS/ISR (2 Hr)
Mapping Camera Laser Altimeter
(1 Hr 54 Min)

161:35
161:38

14:28

(3 Min) (Aitken)

14:31

UVS/ISR (46 Min)

(5 Min)

11:43

Science Photos
(Mare Ingenii)

157:38

10:31

Orbital

UVS/ISR (1 Hr 44 Min)
Mapping Camera (40° Oblique)
(1 Hr 14 Min)

157:25

Start

(Standby - 12 Min)

Lunar Sounder (VHF Targets - 5 Min)
(Reiner Mare Ridge)

Lunar Sounder

•

•

•

•

•

LM/LlfiARSURFACE

Package

Deploy Cosmic Ray Detector
Experiment

TV (30 Min)

Deploy Explosive
(1/4 lb)
LRV Sample

Station 5: (30 Min)
TV (23 Min)
Geological Observations
Photos
Double Core Sample
DoctD11ented Samples

SCIENCEEVENT

(Continued)

157:00

:

CSM

..

Schedule

10:23

156:51

Activities

SCIENCEACTIVITIESSEQUENCE

17 Science

MISSIONEVENT

Apollo

End EVA-2

3-1.

09:53

09:44

156:24

145:23

22:16

09: 17

144:47

GET

21:40

CST

TIME

Table

&

L/1

N

I

w

(

12/13/72 (Wed)
(Continued)

DATE ( DAY)

.

Lunar Sounder (HF Targets
(Mari.us Hills)

166:43

19:36

Science Visuals
(D-Caldera)

Orbital

166:27

19:20

Science Visuals
(Landing Site)

166:18

19:11

Orbital

165:50

18:43

164:50

- 5 Min)

(2 Min)

(3 Min)

(6 Min)

17:43

Science Photos
(D-Caldera)

Orbital

164:27

17:20

Station 8: (4 7 Min)
TV (38 Min)
Polarization
Photos
Rake Sample
Geological Observations
Photos
Documented Samples

•

••·

Station 7: (47 Min)
TV (40 Min)
Documented. Samples
Geological Observations
Photos
Rake Samples

&

&

Station 6: (47 Min)
TV (40 Min)
Rake Sample
Geological Observation
&
Photos
Polarization
Photos
Documented Boulder Samples

LM/LltiAR SURFACE

•

•

SCIENCEEVENT

Lunar Sounder (Receive Only - 3 Hr
27 Min)
(Surface Electrical
Properties
Experiment ON)

CSM

163:56

MISSION EVENT

(Continued)

16:49

GET

Activities

SCIENCEACT!VITIES SEQUENCE

17 Science

163:50

TIME

Apollo

16:43

CST

Table 3-1.

(
,'

\

°'

N

w
I

(

;

'

12/13/72 (Wed)
(Continued)

DATE(DAY)

168:46
169;00
169:08
169:20
169:40

22:01

22: 13

22:33

168:39

21:32

21:39

168:35

21:28

21:53

168:07

21:00

167:46

20:39

GET

166:54

TIME

19:47

CST

Table 3-1.

End EVA-3

Activities

\

'

CSM

ISR (IR Scanning

Radiometer)
UVS (Far UV Spectrometer)

',

.'.

Schedule

UVS (14 Hr 8 Min)
ISR (12 Hr 38 Min)

SCIENCEACT!VITIES SEQUENCE

17 Science

MISSIONEVENT

Apollo

•
•
•
•

•

•

•

•

•

LM/LltlARSURFACE

&

Retrieve Cosmic Ray Detector
Experiment

TV (32 Min)

Probe

Package

Package

Retrieve Lunar Neutron
Experiment
Final Park LRV,

TV (14. Min)

Deploy Explosive
(1/8 lb)

Deploy Explosive
(1/4 lb)

Station lOB: (37 Min)
TV (27 Min)
&
Geological Observations
Photos
Core Sample
Documented Boulder Samples

Station 9: (30 Min)
TV (22 Min)
Geological Observations
Photos
Documented Samples

SCIENCEEVENT

(Continued)

)

N
'1

I

w

(

12/15/72

12/14/72

(Fri)

(Thur)

DATE(DAY)

LM Lunar Orbit
Terminal
(TPI)

188:03
188:11
188:58

16:56

17:04

17:51

Solar

UVS (2 Hr 31 Min)
ISR (2 Hr 14 Min)

CSMSeparation

194:03
195:18
195: 33
195:58
198:00
208:17
208:43
209:00

22:51

22:56

00:11

00:26

00:51

02:53

13: 10

13:36

13:53

Radiometer)

(3

UVS (Far UV Spectrometer)

ISR (IR Scanning

Corona Photos

Min) (Sunset)

UVS/ISR (10 Hr 20 Min)

LM Jettison

193: 58

18:58

LM Impact
(19° 56 1 N Lat,)
(30° 32 1 E Long,)

CSM/LMDocking

190:05

18:54

Only - 15 Mirv
Lunar Sounder (HF Targets - 47 Min)
(Crisium, Serenitatis,
Fra Mauro
Apennine Bench, Euler Hills)

LM MCC-2

190:01

18: 21

(Receive

Lunar Sounder

LM MCC-1

189: 13
189: 28

18:06

Phase Initiation

DAC/TVOn (5 Min)

LM Lunar Lift-Off

187:48

16:40
Insertion

Zodiacal Light Photos
(Sunrise)
(15 Min)

185: 00

13: 53

(Polarized)

Pan Camera (80°E to 26°E) (19 Min)

183:50

12:43

•

LM/LIJIARSURFACE

TV (27 Min)

SCIENCEEVENT

Mapping Camera, Laser Altimeter
(1 Hr 4 Min)

Plane Change

CSM

(Continued)

183: 21

Lunar Orbit
(WPC)

MISSIONEVENT

Schedule

12:14

GET

Activities

SCIENCEACTIVITIESSEQUENCE

17 Science

182:36

I

TIME

Apollo

11:29

CST

Table 3-1.

(
(

-N
00

I

w

(

I

I

I

I

I

12/15/72 (Fri)
(Continued)

DATE( DAY)

Science Visuals (2 Min)
(Landing Site) '

Orbital

Terminator
Lunar Sounder (Receive

209:48
209:49
210:08
211:20
213: 10

14:41

14:42

15.:01

16:13

18:03

(

Science Visuals
(Mare Smithii).

Orbital

209:29

14:22

Science Visuals
(Tsiolkovsky)

Lunar Sounder (HF Targets
(Tranquillitatis-Serenitatis
Lunar Sounder (Receive
48 Min)
UVS/ISR (3 Hr 39 Min)

Mapping Camera (40° N Oblique)
(25 Min)
Mapping Camera (40° S Oblique> (35 Min)
Orbital

Mapping Camera/Laser
(1 Hr 57 Min)

213:41
213: 59
214: 52
215:05
215:35
215:57
216:10

18:42

19:35

19:48

20:18

20:40

20:53

UVS (Far UV Spectrometer)

ISR (IR Scanning Radiometer)

Altimeter

Science Photos (10 Min)
(South Imbrium)

Only -

- 18 Min)
Boundary)

Lunar Sounder (Receive Only - 18 Min
(49°E to 8°W)

18:34

Min)

213:23

4

18:16

-

213: 19

Lunar Sounder (HF Targets
(Pasteur)

Only - 4 Min)

(5 Min)

Only - 2 Hr)

(2 Min) (North)

Lunar Sounder (Receive
(110°E to 98°E)

Orbital

Photos

Pan Camera ·Photos (2 Min)
(33° E to 72° E)

(4 Min)

(15 Min)

18:12

213:15

Pan Camera Photos
(133°E to 90°E)

209:14

18:08

Term:ina,tor .Photos.· (2 Min) (Gagrin)

209:09

14:07

Mapping Camera, Laser Altimeter

14:02

·(2 Hr 3 Min)

209:05

SC!~NCE.EVENT

(Continued)

13:58

CSM

Schedule

GET

I

Activities

SCIENCEACT!VITIES SEQUENCE

17 Science

MISSIONEVENT

Apollo

CST

Tll'E

Table 3-1.

LM/LLNAR
SURFACE

N
\0

I

w

'

(

Mapping Camera/Laser
(1 Hr 26 Min)

Pan Camera Photos (15 Min)
(67°E to 25°E)
Pan Camera Photos (13 Min)
(5° W to 45° W)
Terminator
UVS Galactic
TV (32 Min)
Mapping Camera (3 Hr 30 Min)
Pan Camera (30 Min)
ISR (3 Hr 22 Min)

232:37
232:39
233:21
233:45
233:57
236:40
236:49
236:53
236:55
252:23
253:40
257:25
257:30

13:07

13:20

13:22

14:04

14:28

14:40

17:23

17:32

17:36

17:38

9:06

10:23

14:08

14:13

TEC EVA (1 Hr)

MCC-5

UVS (25 Min)
ISR (8 Hr 30 Min)

232:24

12:33

(Sun)

Lunar Sounder (HF Targets
(Hertzsprung)

231:53

12:09

12/17/72

UVS/ISR (28 Min)

231:26

11:43

(2 Min) (South)

Altimeter

- 9 Min)

- 22 Min)
Rima

Radiometer)
UVS (Far UV Spectrometer)

ISR (IR Scanning

Retrieve:
Lunar Sounder Film Cassette
Pan Camera Cassette
Mapping Camera Cassette

TV for TEC EVA (1 Hr 4 Min)

Scan (15 Hr 31 Min)

Photos

Lunar Sounder (VHF Targets
(Apollonius Volcanics,
Cauchy I)

231:00

I TEI

Lunar Sounder (Standby - 42 Min)
Lunar Sounder (HF Targets
(Tsiolkovsky,
Fermi)

230:38

11:21

SCIENCEEVENT

- 6 Min)

UVS/ISR (10 Hr 19 Min)

220:00

00:43

(3 Min)

CSM

12/16/ 72 (Sat)

MISSIONEVENT

(Continued)

Terminator Photos
(South)

GET

Schedule

218: 03

I

TIME

Activities

SCIENCEACT!VITIES SEQUENCE

17 Science

22:46

CST

Apollo

12/15/72 (Fri)
(Continued)

DATE(DAY)

Table 3-1.

(

LM/LUNAR
SURFACE

(

Pl

N
\0

I

w

(

12/18/72

(Mon)

12/17/72 (Sun)
(Continued)

DATE(DAY)

I

I

UVS Stellar
Target
(aEPI, aGRU) (1 Hr)
UVS Galactic

264:00
265:20

20:43

22:03

(

UVS/ISR (UVS Stellar
Target)
(aEridanii)
(15 Min)

263:15

19:58

UVS/ISR (UVS Stellar
Target)
(Dark North) (15 Min)
UVS/ISR (UVS Stellar
Target)
(North Ecliptic
Pole) (1 Hr 35 Min)
Visual Light
Observations

UVS/ISR (UVS Stellar
Target)
(Dark South) (30 Min)
TV (30 Min)
UVS/ISR (UVS Stellar
Target)
(Dark South) (33 Min)
UVS Target

278: 15
279:25
279:50
281:15
282:18
282: '25
283:37
284:07
284: 37
285:35

10:58

12:08

12:33

13:58

15:01

15:08

16: 20

16:50

17:20

18:18

UVS (Far UV Spectrometer)

ISR (IR Scanning Radiometer)

(NEP, PEG) (40 Min)

UVS/ISR (UVS Stellar
Target)
(Virgo Cluster)
(55 Min)

UVS/ISR (UVS Atmosphere Cal)

(33 Min)

UVS/ISR (UVS·stellar
Target)
(Dark North) (45 Min) ·

277: 15

Flash Phenomenon
(1 Hr)

UVS/ISR (30 Min)

276:45

09:58

SCIENCEEVENT

09:28

Required)

UVS/ISR (UVS Stellar
Target)
(CAL Lunar Grazing - 60 x 60)
(45 Min)

262:15

18:58

MCC-6 (If

UVS/ISR (UVS Stellar
Target)
(CAL Lunar Grazing - 60 x 14)
(40 Miri)

261:20

18:03

Scan (10 Hr 10 Min)

UVS/ISR (UVS Stellar
Target)
(Coma Cluster)
(60 Min)

CSM

(Continued)

UVS/ISR (4 Hr 9 Min)

MISSIONEVENT

Schedule

260:00

I

Activities

SCIENCEACTIVITIESSEQUENCE

17 Science

259:36

GET

Apollo

16:43

TIME

3-1.

16:33

CST

Table

LM/L~AR SURFACE

N
\0
o"

I

w

(

12/19/72

(Tues)

12/18/72 (Mon)
(Continued)

DATE (DAY)

Activities

UVS/ISR (2 Hr 15 Min)
MCC-7 (If Required)
CM/SMSeparation

299:44
301:18
304:03
304:18
304:31

08:27

10:01

12:46·

13:01

13:14

Splashdown

Entry Interface

UVS Galactic

288:30

21: 13

Numa)

(Spica)

ISR (IR Scanning

Radiometer)
UVS (Far UV Spectrometer)

SCIENCEEVENT

(Continued)

Scan (11 Hr 15 Min)

(Spica,

UVS Stellar
(1 Hr)

287:22

20:05

Target

UVS/ISR (UVS Stellar
Target)
(Spica, Numa) (30 Min)

286:52

Target)

19:35

CSM

Schedule

UVS/ISR (UVS Stellar
(15 Min)

MISSION EVENT

SCIENCEACTIVITIES SEQUENCE

17 Science

286: 30

GET

Apollo

19: 13

CST

Tlr-E

Table 3-1.

(

LM/LLNARSURFACE

(

0

w
I
w

(

CST

13 DEC

14 DEC

14 DEC

14 DEC

16 DEC

17 DEC

18 DEC

WEDNESDAY

THURSDAY

THURSDAY

THURSDAY

SATURDAY

not be used while

SUNDAY

MONDAY

*TV will

284:07

257:26

236:53

190:01

189:38

187:48

163:05

139 :38

117: 55

4:12

GET
(HR:MIN)

LRV is in motion

5:00 PM

2:19 PM

5:46 PM

6:54 PM

6:31 PM

4:41 PM

3:58PM

4:21 PM

12 DEC

6:48 PM

1:05 AM

TUESDAY

7 DEC

DATE

11 DEC

'

MONDAY

THURSDAY

DAY

I

Table 3-2.

(

GDS HSK MADPKS -

Goldstone, California
Honeysuckle, Canberra,
Madrid, Spain
Parks, California

using

Australia

85-ft/210-ft

TEC PRESS CONFERENCE

**Coverage by stations

0:30

TRANSEARTH
EVA

VIEWOF MOONAFTERTEI

0:32
1:04

DOCKING

0:05

RENDEZVOUS

LM LIFT-OFF

0:25
0:06

LUNARSURFACEEVA 3*

LUNARSURFACEEVA 2*

GDS/MAD

MAD

GDS/MAD

GDS/MAD

GDS/MAD

GDS/MAD

GDS

GDS

GDS/HSK/PK.S

HSK

**STATION

(

dish antenna

CSM

CSM

CSM

CSM

CSM

LRV

LRV

LRV

LRV

CSM

TRANSPOSITION& DOCKING
LUNARSURFACEEVA l*

VEHICLE

ACTIVITY SUBJECT

Schedule

6:35

6: 21

5:19

0:20

DURATION
(HR:MIN)

Apollo 17 Television

f--'

w
I
w

(
LRV Traverse

2.41

08

03

-

-

0.98

12

141

105

1.43

-

1.43

-

269

261

258

246

105

03

-

-

-

N/A

03

-

N/A

4:29

4:21

4:18

4:06

1:45

* LRVMobility Rate 7.3 km/hr
** Station Science Time equals Station Stop Time minus Station Stop Overhead
t R = straight line distance to LSP receiver

Travel

LSP

Travel

SEP

ALSEP
and
Experiments

LM

STATION
STOPOR
STATION
SCIENCE EVATIME
(km)
STATION DISTANCE
TRAVEL
TIME(min)*
TIME
(min)**
AFTER
OR
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID- CUMULA- EVENT
STATIONTIVE
UAL
(hr:min)
TIVE
UAL
TIVE

Table 3-3.

(

-

Dark mantle and
plains to rim of
500-m crater

Valley floor
dark mantle

Taurus-Lit trow
valley floor - dark
mantle

Taurus-Lit trow
valley floor - dark
mantle

GEOLOGICAL
FEATURES

Data - EVA1

and EVA Preparation

Emplace explosive
package
1 lb. charge, extend antenna,
tR=l.3km

arm

Heat Flow Exp.
Lunar Surface Gravimeter Exp.
Exp.
Lunar Surface Profiling
Lunar Atmospheric Composition Exp.
Lunar Ejecta and Meteorites
Exp.
Drill and Recover Deep Core Sample
Emplace Lunar Neutron Probe Exp.
Select and inspect
Surface Electrical
Properties
Exp. site

Deploy ALSEP:

Egress

OBSERVATIONS
ANDACTIVITIES

(

N

w
I
w

(

LRV Traverse

22

40

-

-

-

420

380

358

352

349

335

N/A

25

-

03

-

59

7:00

6:20

5:58

5:52

5:49

5: 35

(

Stop Overhead

N/A

90

-

65

-

62

*LRV Mobility Rate 7.3 km/hr
**Station Science Time equals Station Stop Time minus Station
tR = straight
line distance
to LSP receiver

LM

SEP
Experiment

4,82

06

03

14

66

0.76

-

-

LSP

Travel

4,06

-

1.65

-

Travel

LSP

Station
1

Valley floor,
dark mantle plains

Valley floor,
dark mantle - plains

Dark mantle and
plains;
rim of
500-m blocky-rimmed
mantled crater

GEOLOGICAL
FEATURES

Data - EVA 1 (Continued)

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
TRAVELTIME (min)*
TIME (min)**
AFTER
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCUMULA- (hr:min)
STATION TIVE
UAL
TIVE
UAL
TIVE

Table 3-3.

Emplace explosive package
3 lb. charge, extend antenna,

arm

arm

EVA closeout

Deploy Surface Electrical
Properties
Experiment transmitter
and antenna

t R = 0,8 km

Emplace explosive package
1/2 lb. charge, extend antenna,

tR=2,3km

lands,

samples

walls,

rake

of crater

Documented samples,

70-unn photos
and blocks

OBSERVATIONS
ANDACTIVITIES

(,.,..)
(,.,..)

I

(,.,..)

(

,.

LRV Traverse

02

-

7,62

-

-

3,40

-

UlV-S

Travel

t R = straight

distance

* LRV mobility rate 7,3 km/hr
** Station Science Time equals

Station
2
171

121

93

91

51

-

44

07

-

02

05

02

-

-

86

88

03

2:51

2:01

1:33

1:31

1:28

1:26

0:58

0:55

0:52

Stop Overhead

-

03

N/A

N/A

58

55

52

Station Stop Time minus Station
to LSP receiver

50

28

13

4,22

1.39

Travel

02

-

LRV-S

-

line

3,43

Travel
28

03

-

-

LSP

3,83

03

0,4

0,4

Travel

52

-

LM

-

EVATIME
STATIONSTOP OR
STATIONSCIENCE
STATION DISTANCE(km) TRAVEL,TlHE. (min)*
,IME (min)**
AFTER
OR
EVENT
TRAVEL
CUMULA- INDIVID- CUMULA- (hr:min)
TO
CUMULA-INDIVIDTIVE
TIVE
UAL
STATION TIVE
UAL

Table 3-4.

(

Massif - Base of
South Massif light mantle,
furrowed area at
proximal end of
mantle

Taurus-Lit trow
valley floor

GEOLOGICAL
FEATURES

Data - EVA 2

•
•

•

trench

PAN, photos (uplands,
scarp,
blocks in trench)
Documented samples of rocks,
boulders
Rake samples

LRV sample

LRV sample

Observations
of massif,
and light mantle

t R = 0,16 km

Emplace explosive package
1/8 lb. charge, extend antenna,

Egress and EVA preparation

soil

and

blocks,

arm

OBSERVATIO~S
ANDACTIVITIES

(

and

.p,.

(.,.)

I

(.,.)

(

LRV Traverse

06

10.43

0.73

Travel

06

-

12:31

-

0.79

LRV-S

Travel

* LRV mobility rate 7.3 km/hr
** Station Science Time equals

02

11.52

1.09

Travel

Station

09

-

45

02

-

-

LRV-S

Station
3

191

09

9. 70

1.08

Travel

4:21

-

-

(,

Stop Overhead

4:15

4:13

95

-

-

4:04

02

93

3:19

-

38

3:13

55

3:11

-

02

3:02

3:00

53

-

02

-

Stop Time minus Station

261

255

253

244

199

193

182

02

-

-

LRV-S

180

09

8.62

1.00

Travel

light

,_'

light

mantle

mantle

Light mantle,
dark ejecta,
small bright crater

Scarp,

Scarp,

GEOLOGICAL
FEATURES

OBSERVATIO~SA~D ACTIVITIES

trench

crater)

crater)

•

Observation
Intermediate

of mantle,
sample

craters
dark ejecta

70-mm photos
Rake samples
Documented samples
Scarp face
Radial sampling of small
Core sample

Exploratory
PAN

• •

•
•
•
•
•

LRV sample (small

LRV sample (small

Observation
of scarp, light mantle
Origin of scarp, age relationship
with mantle

Data - EVA 2 (Continued)

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
TRAVELTIME (min)*
TIME (min)""'
AFTER
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCUMULA- (hr:min)
STATION TIVE
TIVE
UAL
UAL
TIVE

Table 3-4.

V1

w

4f

Table 3-4.

134

-

-

05

129

34

5:18

5: 13

5:01

Across plains

Across plains and
dark mantle toward
600-m low-rimmed
mantled crater

110-m Dark Halo
Crater,
light mantle,
dark ejecta

•

•

•
•
•

Emplace explosive package
extend antenna, arm

14,63

-

15,42

0,93

-

o. 79

Travel

LRV-S

Travel

334

328

326

5:28

-

02

-

Stop Overhead

5:34

5:26

-

-

LRV mobility rate 7,3 km/hr
Station Science Time equals Station Stop Time minus Station
t R = straight
line distance
to LSP receiver

06

02

08

To edge of 600-m
low-rimmed mantled
crater

Observe and study relations
plains and dark mantle

and

(

crater

charge,

between

6 lb.

and
Dark Halo Crater - investigate
sample to determine origin
PAN (70-mm)
Photos - from crater rim - upland
scarp crater
interior
Documented samples
Radial sampling
Rake samples

Photographs of plain,
blocks,
ejecta,
and dark mantle

319

313

301

Photographs

05

12

13. 70

-

40

-

t R = 2.4 km

-

1.39

-

OBSERVATIO~S
ANDACTIVITIES

LRV-S

LSP

Travel

Station
4

GEOLOGICAL
FEATt:RES

LRV Traverse Data - EVA 2 (Continued)

(

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION. DISTANCE(km)
TRAVELTIME (min)*TIME (min)**
AFTER
.
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCUMULA- (hr:min)
STATION TIVE
UAL
TIVE
UAL
TIVE

*
**

(

.

0\

I.,.)

I

I.,.)

\

LRV Traverse

line

-

-

-

-

16,54

16.14

o. 72

0.40

-

-

t R • straight

distance

* LRV mobility rate 7 ,3 km/hr
** Station Science Time equals

LM

Travel

LSP

Travel

Station
5

420

376

373

370

--

364

-

-

03

-

23

-

-

146

-

159

Station Stop Time minus Station
to LSP receiver

44

03

03

06

30

\

Stop Overhead

7:00

6:16

6:13

6:10

6:04

Plains
ejecta

- crater

600-m low-rimmed
mantled crater

GEOLOGICAL
FEATVRES

•

•
•

OBSERVATIO~S
ANDACTIVITIES

= 0,25 km

EVA closeout

R

1/ 4 lb.
F.mplace explosive package
charge, extend antenna, arm

Sample crater rim material
and
boulders near rim crest
Sample lateral
variation
- any possible
source of dark mantle
Photos - crater wall and uplands
Documented samples
Double core sample

t

Data - EVA 2 (Continued)

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
TRAVELTHIE (min)*
TIME (min)**
AFTER
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCU~1ULA- (hr:min)
STATION TIVE
UAL
TIVE
TIVE
UAL
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Table 3-5.

Station

47

-

-

* LRV mobility rate 7.3 km/hr
** Station Science Time equals

Station
7

Travel

06

47

-

-

4,13

14

3.38

1. 75

Travel

0.75

02

-

-

LRV-S

Station
6

13

1.63

45

1.63

-

Travel

-

40

-

Stop Time minus Station

175

128

40

82

-

42

-

-

75
122

2

-

2

-

-

60

58

45

Stop Overhead

2:55

2:08

2:02

1:15

1:00

0:58

0:45

Base of North Massif
mantling,
boulders,
dark mantle - massif
interface

Along edge of
North Massif

Base of North Massif,
mantling,
boulders,
dark mantle - massif
interface

Plains

Taurus-Littrow
valley floor

GEOLOGICAL
FEATURES

LRV Traverse Data - EVA 3

(

STATION.STOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
TRAVELTIME (min)*
7IME (min)**
AFTER
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCUMULA- (hr:min)
STATION TIVE
UAL
TIVE
UAL
TIVE

LM

(

and EVA preparation

•
•
•

•

•
•
•

•

•

•

Documented samples
Boulders
Scarp
PAN
Photos - document boulder
material,
scarp, uplands
Rake samples

•

•

Documented samples
Boulders
Scarp
PAN
Photos - document boulder
materials,
scarp, uplands
Rake samples

LRV sample

Egress

OBSERVATIO~S
ANDACTIVITIES

(

CXl

w
I
w

-

-

-

-

0.73

LRV-S

Travel

9.52

8.79

\

Stop Time minus Station

(

Stop Overhead

4:58

-

-

298

06

Station

4:52

4:50

4:45

4:15

3:59

3:12

147

-

145

-

122

-

02

-

23

-

40

-

292

290

285

255

239

192

in dark

plains

Plains area multiple
dark mantle units

80-m crater
mantle

Dark mantle

Dark mantle plains,
rim of premantle·
crater

Along base of
sculptured
rills,
edge of dark mantle

GEOLOGICAL
FEATURES

Sample crater ejecta
PAN
Photos - crater
interior
Radial sampling
Rake samples

PAN
Photos (Polar)
Documented samples

OBSERVATlO~SA~D ACTIVITIES

LRV sample

•
•
•
•
•

•
•
•

Data - EVA 3 (Continued)

02

5

30

-

-

0,64

16

8.15

47

17

1.94

.

6.21

2.08

Travel

Station
9

Travel

Stop)

(Area

Station
8 A/B

Travel

* LRV mobility rate 7.3 Ian/hr
** Station Science Time equals

I

LRV Traverse

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
AFTER
7IME (min)**
TRAVELTIME (min)*
OR
EVENT
TRAVEL
TO
CUMULA-lNDIVIDCUMULA- INDIVIDCUMULA- (hr :min)
STATION TIVE
TIVE
UAL
TIVE
UAL
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\0

I.,.)

I

I.,.)

(

LRV Traverse

-

LSF

11 •.32

-

0.15

-

Travel

LM

t Ra straight

distance

* LRVmobility rate 7.3 km/hr
** Station Science time equals

03

-

-

LSP

420

365

364

361

360

357

344

Stop Overhead

7:00

-

-

6:05

-

-

6:04

6:01

182

-

6:00

5:57

5:44

03

-

190

-

03

187

40

Station Stop Time minus Station
to LSP receiver

55

1

01

11.17

03

-

0.05

13

46

11.12

-

Travel

line

1. 60

-

Travel

Station
lOB

To LM

Valley

Valley

floor

floor

Plains area (possibly
linear boundary
separating
two mantle
units) and 500-m
mantled crater in
dark mantle

FEATURES
GEOLOGICAL

Photos - structural
or depositional
relationships
Double core near edge of darker
mantle unit
Documented samples
Rake samples

OBSERVATIO~S
A~D ACTIVITIES

EVAcloseout

t R = 0.20 km

Emplace explosive package
1/8 lb.
charge, extend antenna, arm

t R = 0.25 km

Emplace explosive
package
1/4 lb.
charge, extend antenna, arm

•
•
•
•

Data - EVA 3 (Continued)

STATIONSTOP OR
STATIONSCIENCE
EVATIME
STATION DISTANCE(km)
TIME (min)**
TRAVELTIME (min)*
AFTER
OR
EVENT
TRAVEL
TO
CUMULA-INDIVIDCUMULA- INDIVIDCUMULA- (hr:min)
STATION TIVE
UAL
TIVE
UAL
TIVE

Table 3-5.
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SECTION IV
CONTINGENCY
PLANNINGDATA
4.1

GENERAL

This section
contains
summary data for use in replanning
science
activities
if scheduled
activities
cannot be accomplished
because of a contingency
or abnormal situation.
Included are alternate
missions
and contingency
guidelines
for real-time
replanning
use.
Detailed
contingency
information
and procedures
are contained
in the Apollo 17 Lunar Surface
Procedures,
Volume 2 - Contingency
Plans.
4. 2
4.2.1

EARTHAND LUNARORBIT PLANNINGDATA
EARTHORBIT ALTERNATEMISSION

In case there is no translunar
injection
(TLI) burn, an earth orbit
alternate
mission with a duration.of
about 6-1/2 days will be accomplished.
Intermediate
orbits
up to approximately
700 by 115 nautical
miles (NM) will
be followed by a 240 by 115 NM orbit
that has a 45-degree
inclination.
The
apogee of the. 240 by 115 NM orbit will occur at 30 degrees South latitude
(on the ascending
leg).
The Lunar Sounder Experiment will be operated
during portions
of about
four intermediate
orbits
to obtain high frequency
(HF) data, the Far UV
Spectrometer
Experiment du.ring both the intermediate
and 240 by 115 NM
orbits,
and the IR Scanning Radiometer Experiment for approximately
30
minutes in either
orbit while pointed at the moon. The Lunar Sounder Experiment will be operated
in the 240 by 115 NM orbit to obtain VHF data;
the SIM cameras will also be operated
in the 250 by 115 NM orbit.
RCS capability
will be maintained
During the last day, an extravehicular
retrieve
camera film cassettes.
4.2.2

throughout
the earth orbital
period.
activity
(EVA) will be planned to

LUNARORBIT ALTERNATEMISSION (CSM AND LM)

If the LM is taken into lunar orbit but a decision
not to land is
made, the mission duration
will be about 6 days.
There will be no plane
change or shift
of the node, and the lunar orbit will be circularized
at
inclination.
SIM cameras and experiapproximately
60 NM with a 20-degree
ments will be operated whenever feasible.
The LM will remain docked with
the CSM as long as possible
consistent
with supercritical
helium limitations.
A real-time
decision
will then be made to either
continue
the
mission or utilize
the descent propulsion
system (DPS) for transearth
injection
(TEI) based on CSM systems status.
If the DPS is not used for
TEI, the LM will be undocked from the CSM, An EVA will be planned to retrieve
camera film cassettes
during transearth
coast.

4-1

4.2.3

LUNARORBIT ALTERNATEMISSION (CSM ONLY)

If the LM cannot be taken into lunar orbit,
there will be an alternate
lunar orbit mission lasting
about 6 days with the CSM alone.
For this
mission,
the SIM door will be jettisoned
before the lunar orbit insertion
(LOI) burn.
This burn will shift
the node approximately
55 degrees to the
east for optimum coverage by the SIM cameras.
The lunar orbit will be
circularized
at about 60 NM with a 20-degree
inclination.
An EVA will be
planned to retrieve-camera
film cassettes
during transearth
coast.
4.3

LUNARSURFACEPLANNINGDATA

LRV traverses
will nonnally be performed.
If the LRV
If the LM lands,
fails
to operate,
selected
science
activities
will be accomplished
on walking traverses.
Walking traverses
for EVA 1, EVA 2, and EVA 3 are shown in
Figure 4-1.
Supplementary
data for these walking traverses
are presented
in Tables 4-1, 4-2, and 4-3.
Explanations
for tabular
headings are listed
below.
'a)

Station
or that

or Travel:
the crew is

Indicates
traveling,·

b)

Distance:
Shows the actual
traverse
distance
between the two
stations
and the cumulative
total
of these distances.
The
actual distance
is obtained
by multiplying
the map distance
by the map correction
factor
of 1.1.

c)

Station
Stop or Travel Time:
Indicates
the travel
times between individual
stations
and the cumulative
travel
time, or
the individual
station
stop times and the cumulative
station
stop time, as appropriate.
(Overhead times for walking traverse,stops
are 3 minutes.)

d)

Station
Science Time:
Indicates
the time at each station
devoted to scientific
activities,
i.e.,
station
stop time minus
station
stop overhead.
The cumulative
total
is also shown.

e)

EVA Time After Event:
Shows the time, since the beginning
of
the EVA, at the end of each station
stop or travel
sequence,
as appropriate.

f)

Describes
Geological
Features/Observations
and Activities:
the surface feature at the station
or along the traveled
and scienroute,
as appropriate.
Lists crew observations
station
or
tific
activities
considered
appropriate
for the
traveled
route.

4-2

the appropriate
as appropriate.

station

letter
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Walking Traverses
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- EVA 1, EVA 2, and EVA 3
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Walking Traverse

Data - EVA 1

-

-

ALSEP

07
03

08
73

o.so

-

0.80

-

0.30

-

0: 30 .

-

Walk

SEP

Walle

A-5

333

70

73

-

-

260

-

03

-

03

-

-

252

249

242

218

5:33

4:20

4:12

4:09

4:02

3:38

3:36

-

-

1:51

-

-

1:46

-

-

* .WalkMobility Rate 2.5 km/hr
** Station Science Timeequals Station Stoo Timeminus Station Stop Overhead
R = Straight line distance to LSPreceiver

24

-

-

LM

02

0.20

0.10

216

111

OS
105

106

106

Walle

'

0.10

-

0.10

-

Walk

LM

Rim of small

: Taurus-Li ttrow
valley floor
dark mantle

crater

and EVA preparation

OBSERVATIONS
ANDACTIVITIES

(

Documented samples
Rake samples

Emplace explosive package
1/8 lb. charge, extend antenna,
t R = 0.20 km

arm

Heat Flow Exp.
Lunar Surface Gravimeter
Exp.
Lunar Surface Profiling
Exp.
Lunar Ejecta and Meteorites
Exp.
Lunar Atmospheric Composition Exp.
Drill and Collect Deep Core Sample
Emplace Lunar Neutron Probe Exp.

Deploy ALSEP:

.Egress

STOPOR
STATION
SCIENCE EVATIME
(km) STATION
STATION DISTANCE
TRAVEL
TIME(min)*
TIME
(min)**
AFTER
OR
. GEOLOGICAL
FEATURES
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID-CUMULA- EVENT
STATIONTIVE
UAL
(hr:min)
TIVE
UAL
TIVE

Table 4-1.
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I

Q\

\

Walking Traverse

0,90

-

1.00

-

1.20

-

1.40

-

0,10

-

0,10

-

0,20

-

0.20

-

Sample

Walk

SEP

Walk

Sample

Walk

.

40

05

15

05

.03

02

15

02

420

380

375

360

355

352

350

335

-

-

-

102

-

13

89

-

03

86

-

13

-

7:00

6:20

6:15

6:00

5:55

5:52

.5:50

5:35

* WalkMobility Rate 2,5 km/hr
** Station Science Timeequals Station Stop Timeminus Station Stop Overhead
t R = Straight line distance to LSPreceiver

LM

Walk

Valley floor
dark mantle

OBSERVATIONS
ANDACTIVITIES

EVA closeout

Documented samples

Emplace explosive package
1/4 lb. charge, extend antenna,
t R = 0,25 km

arm

Documented samples - crew discretion

GEOLOGICAL
FEATURES

Data - EVA 1 (Continued)

STOPOR
STATION
SCIENCE EVATIME
(km) STATION
STATION DISTANCE
TRAVEL
TIME
(min)*
TIME
(min)**
AFTER
OR
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID- CUMULA- EVENT
STATIONTIVE
UAL
TIVE
(hr:min)
UAL
TIVE
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I
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Walking Traverse

-

-

1.00

SEP

Walk

40
30

-

5.85

-

-

1. 70

-

C-7

Walk

D-9

27

114

5:08

4:38

-

-

278
308

3:58

87

42

238

* Walk t,lobility Rate 2.5 )<Jn/hr
** Station Science Timeequals Station Stop Timeminus Station Stop Overhead
t R = Straight line distance to LSP receiver

45

3:13

-

-

193

18

4.15

0.75

Walk

2:55

45

2:10

-

42

1:46

03

1:43

-

03

0:45

-

-

175

130

106

103

45

45

-

-

24

03

58

45

B-6

3.40

2.40

-

2.40

-

Walk

LM

STATION
SCIENCE EVATIME
STATION
STOPOR
(km)
STATION DISTANCE
AFTER
TIME(min)**
TRAVEL
TIME(min)*
OR
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID- CUMULA- EVENT
(hr:min)
UAL
STATIONTIVE
TIVE
TIVE
UAL

Table 4-2.

(

Dark crater
80-meter diameter
dark mantle

in

Base of North Massif
dark mantle - massif
interface

Edge of North Massif

Base of North Massif,
mantling,boulders
dark mantle interface

Taurus-Lit trow
valley floor

GEOLOGICAL
FEATURES

Data - EVA 2

and EVA preparation

•
•

•
•

•
•
•

•

•

•

Sample crater ejecta
Pan
Radial sampling
Rake samples

Documented samples
Pan
Rake samples

•

Documented samples
Boulders
Scarp
Rake samples
Pan

•

Emplace explosive package
6 lb. charge, extend antenna,
t R = 2.4 km

Egress

arm

OBSERVATIONS
ANDACTIVITIES

(

co

1

.i:--

(_

Walking Traverse

-

8.04

-

8.09

-

0.99

-

0,05

Sample

Walk

SEP

Walk

-

0.15

-

Walk
40

04

03

01

03

24

08

29

420

380

376

373

372

369

345

337

128

-

-

7:00

6:20

6:16

6:13

-

03

-

6:12

6:09

5:45

5:37

125

-

03

122

-

08

-

\

. * Walk Mobility Rate 2.5 km/hr
** Station Science Timeequals Station Stop Timeminus Station Stop Overhead
t K = Straight line distance to LSPreceiver

LM

8.24

-

SEP

-

7.05

120

Walk

Plains

Plains

Plains

area

area

area

'

EVA closeout

Emplace explosive package
1/8 lb. charge, extend antenna,
t R = 0.20 km

arm

arm

OBSERVATIONS
ANDACTIVITIES

Emplace explosive package
1/4 lb. charge, extend antenna,
t R = 0.25 km

GEOLOGICAL
FEATURES

Data - EVA 2 (Continued}
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TRAVEL
TIME(min)*
TIME
(min)**
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STATIONTIVE
UAL
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TIVE
UAL
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91
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40

88

3:14

2:13

-

58

2:01

1:31

30

-

-

1:19

1:16

0:40

27

03

-

-

03

-

-

* WalkMobility Rate 2.5 km/hr
** Station Science Timeequals Station Stop Timeminus Station Stop Overhead
t R = Straight line distance to LSPreceiver

SEP

2.49

0.49

Walk

-

-

Sample

12

03

-

-

SEP

2.00

36

40

1.51

-

1. 51

..

-

Walk

LM

GEOLOGICAL
FEATURES

Data - EVA 3

Dark mantle and
plains to rim of500-m
crater

Dark mantle

. Dark mantle

Dark mantle

Taurus-Lit trow
valley floor
dark mantle

Walking Traverse

STOPOR
STATION
SCIENCE EVATIME
(km) STATION
STATION DISTANCE
TRAVEL
TIME(min)*
TIME(min)**
AFTER
OR
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID- CUMULA- EVENT
STATIONTIVE
UAL
(hr:min)
TIVE
TIVE
UAL

Table 4-3.

(

and EVA preparation

arm

walls, blocks
package
extend antenna, arm

Documented samples

3 lb. charge,
t R • 2.3 km

•

samples
• Rake
• Pan
Photos - crater
•Emplace
expl_osi ve

Documented samples

Emplace explosive package
1 lb. charge, extend antenna,
t R = 1.3 km

Egress

OBSERVATIONS
ANDACTIVITIES

\

(

I

0

I-'

1

.i:,-

\

Walking Traverse

4.04

-

0.55

-

Walk

18
65

-

5.24

-

-

o. 75

-

SEP

Walk

LM
414

349

331

328

317

287

274

218

-

6:54

5:49

-

-

5:31

5:28

171

-

5:17

03

-

168

4:47

-

27

4:34

3:38

141

-

53

-

(

* WalkMobility Rate 2.5 km/hr
** Station Science Timeequals Station Stop Timeminus Station Stop Overhead
t R = Straight line distance to LSPreceiver

03

4.49

0.45
11

30

Walk

Sample

56

-

-

F~lO

13

24

3.49

1.00

Walk

STATION
STOPOR
STATION
SCIENCE EVATIME
(km)
STATION DISTANCE
TRAVEL
TIME
(min)*
TIME
(min)**
AFTER
OR
TRAVEL TO CUMULAINDIVID- CUMULA-INDIVID- CUMULA- EVENT
STATIONTIVE
UAL
TIVE
(hr:min)
UAL
TIVE

Table 4-3.

Valley

Valley

Valley

floor

floor

floor

Plains area (possibly
linear boundary separating two mantle
units) and 500-m
mantled crater on
dark mantle

'

GEOLOGICAL
FEATURES

Double co.re sample
Documented s,unples
Rake sampling
Pan

EVA closeout

F.mplace explosive_package
1/2 lb. charge, extend antenna,
t R = 0. 8 km

\,

arm

OBSERVATIONS
ANDACTIVITIES

Documented samples

•

•
••

Data - EVA 3 (Continued)

APPENDIX A
SUMMARIESFOR LUNARSURFACEEXPERIMENTS
Five lunar geophysical
observatories,
remotely controlled
from earth,
have been installed
and successfully
operated,
on the moon by the Apollo
11, 12, 14, 15, and 16 astronauts.
These Apollo Lunar Surface Experiment
Packages (ALSEP's) telemeter
data to the earth on a continuous
or selective
basis according
to commands radioed from earth.
The Apollo 12, 14, 15, and
16 ALSEP's are still
operating
and telemetering
data to earth.
These observatories
have acquired
and transmitted
to earth data on lunar seismology, magnetometry,
interior
and surface
temperatures
and heat flow, the
atomic and subatomic particle
environment
at the lunar surface,
and the
long-range
effect
of the lunar radiation
and dust environment
on materials.
In addition
to these long-lived
observatories,
lunar surface
scientific
activities
performed by Apollo astronauts
include
lunar geology and soil
mechanics data collection
in the form of trained
observations,
photographic
documentation,
special
experiments,
and the return of lunar rocks and soil
to earth.
Exposure of materials
to the solar wind, magnetic,
and cosmic
ray environments
on the lunar surface has also been accomplished
by astronauts during these manned lunar missions
so that the effects
of local magnetic fields
on the moon and the particles
entrapped
in the materials
could be analyzed by scientists
when the materials
were returned
to earth.
Data from lunar surface
and lunar orbital
experiments
from past Apollo
missions
and from those planned for this mission will contribute
to our
knowledge and understanding
of the moon and its space environment.
A model,
or theory,
of the history
and present
nature of the moon, earth,
and the
rest of the solar system will be developed from these basic data and our
existing
foundation
of scientific
knowledge.
This, in turn, will enable
us to utilize
our space environment
to better
advantage as well as to provide a better
understanding
of our solar system, past, present,
and future.
The lunar surface
experiments
planned for this mission
are tabulated
on the following
page along with their relative
A summary for each experiment
is included
in this Appendix.

A-i

(Apollo 17)
priorities.

APOLLO17
LUNARSURFACEEXPERIMENTS

PRIORI'IY

of Highland
Documented Samples - Collection
(Part of Lunar Geology Investigation/S-059)

Material

1

Apollo 1.7 ALSEP
•

Heat Flow (S-037)

•

Lunar Seismic

Profiling

•

Lunar Surface

Gravimeter

•

Lunar Atmospheric

•

Lunar Ejecta

Surface

Electrical

Lunar Neutron

(S-207)

Composition

(S-205)
(S-202)

(S-059)

4
5

6

7

of Lunar Geology

Properties

3

(S-204)

8

9

(S-229)

10

Gravimeter

(S-199)

11

Cosmic Ray Detector

(Sheets)

Traverse

Probe

(S-203)

and Meteorites

Lunar Geology Investigation
Drill Core Sample (Part
Inves tigation/S-059)

2

(S-152)

A-ii

12

-...../

EXPERIMENTSUMMARY
TITLE:

LUNARGEOLOGYINVESTIGATION(S-059)

PRINCIPAL INVESTIGATOR: Dr. William R. Muehlberger
United States Geological
Survey
Center of Astrogeology
Flagstaff,
Arizona 86001
EXPERIMENTSUMMARY
:
by the astronauts,
This activity
comprises scientific
observations
and
photographic
documentation
of geologic features,
and the collection
return to earth of various
types of lunar material.
In performing
this
geological
survey the astronauts
will travel in the Lunar Roving Vehicle
(Rover) distances
up to 8 kilometers
from the Lunar Module.
for
The Taurus-Littrow
region provides several unique opportunities
sampling.
Samples_ may be taken not only from the dark mantle in this
highland area, but from the light mantle west of the landing site as well •
of
.This area may prove to be a landslide
area and, as such,_ is potenti~lly
great.interest
to geologists.
Other opportunities
afforded are those for
sampling both the North and South Massifs and the Sculptured
Hills due east
of the landing site.
RELATEDEXPERIMENTSANDMISSIONS:
Lunar Geology Investigations
were conducted on Apollo 11, 12, 14, 15,
and 16. Apollo 11 returned
22 kilograms of lunar material,
Apollo 12 returned 35 kilograms,
Apollo 14 returned
43 kilograms,
Apollo 15 returned
77 kilograms,
and Apollo 16 returned
95 kilograms of lunar material.
Comparison of the Apollo 12 samples from Oceanus Procellarum
with the
Apollo 11 samples from Mare Tranquillitatis
shows that the chemistry at the
two mare sites
is clearly
related.
Both sites show the distinctive
features
of high concentrations
of refractory
elements and low contents
of volatile
elements;
these two features
most clearly
distinguish
lunar material
from
other material.
Chemical analyses
of the Apollo 14 material
show it to be distinct
from the material
returned
from the Apollo 11 and 12 landing sites in that
lower concentrations
of iron, titanium,
manganese, chromium, and scandium,
rubiditnn,
and higher concentrations
of silicon,
aluminum, zirconium,
strontitnn,
soditnn, lithium,
lanthanum,
thorium, and uranitnn are present.
The total carbon contents
of the soil samples fall within the carbon-content
range found for material
returned
from the Apollo 11 and 12 sites.
The
rocks have carbon contents
that range from 28 to 225 parts per million.
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The extended capability
of the life~support
equipment and the new
mobility
provided by the Rover enabled the Apollo 15 astronauts
to explore
a much larger
area than on previous missions.
The three major geological
objectives
investigated
during the traverses
were the Apennine Front along
Hadley Delta, Hadley Rille at locations
west and southwest
of the landing
site,
and the mare plain at various
locations.
The soils
returned
from
the Hadley-Apennine
area are similar
in most respects
to soil samples returned from previous missions.
The chemical composition
of the soil samples,
particularly
from the mare regions,
is distinctly
different
from the composition
of the rocks from presumably the same locales.
A linear
correlation
involving
the iron oxide and aluminum oxide constituents
of the soil and
rocks from the Apollo sites
suggests
that the soil may be derived from a
range of rock material,
with the two end members being the iron-rich
mare
basalt
and the aluminum-rich,
iron-poor
non-mare basalt.
The ·Apollo 16 lunar geological
activities
included
the collection
of
approxi~ateiy
95 kilograms
of lunar rock and soil samples from the Descartes
area.
These results
and the results
of the Active Seismic Experiment indicate
that the Cayley formation
does not consist
of lava flows as had been
widely supposed~ · Some of the Descartes
highland materials
(e.g. , "Stone
Mountain")
consist
of light-colored·
breccias
and crystalline
fragments of
unknown origin.
Although no bedrock was sampled by the astronauts,
samples
o'f ejecta
from deep. craters
were collected.
These should enable the study
of·the Cayley Piairts tegion down to depths of 200 meters.
The dominant
chemical feature
of the rocks returned
from the Apollo 16 site is the high
abundance of aluminum and calcium.
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EXPERIMENTSUMMARY
TITLE:
,.

HEAT FLOW (S-037)

PRINCIPAL INVESTIGATOR: Dr. Marcus E. Langseth
Lamont-Doherty
Geological
Observatory
Columbia University
Palisades,
New York 10964
EXPERIMENT.SUMMARY:
The
deployed
ductivity
perature
heat flow
data will

Heat Flow (HF) Experiment is part of the Apollo 17 ALSEP. The
experiment
measures the temperature
gradient,
the thermal conin the near surface
layers of the moon, and the brightness
temof the local lunar surface.
From these measurements
the rate of
into or out of the interior
of the moon can be calculated.
These
provide information
used for the following:

•

A comparison of the radioactive
moon's interior
and the earth's

•

The thermal

•

Lunar

•

Measured values of thermal parameters
first
3 meters of the lunar surface.

•

Together with seismic measurements,
the composition
and physical
state of the lunar interior.

history

temperature

content
mantle.

of the

of the moon.
versus

depth

profile.
in the

Two holes,
separated
by 9 meters,
are drilled
in the lunar surface
by an astronaut
to a depth of 2.5 meters by driving bore stems (casings)
into the ground.
These stems remain in the lunar surface
to prevent hole
collapse.
Two probes (each 1.2 meters long) consisting
of temperature
sensors and heaters
are inserted,
one into each casing or hole.
Each probe
is cable-connected
to the HF electronics
package which in turn is cableconnected
to the ALSEP Central Station.
Thermocouples
on the exposed part
of the cables will measure the lunar surface
brightness
temperature.
The
experiment
systematically
measures subsurface
and surface
temperatures
and
temperature
differences
in response
to commands from earth throughout
the
operational
life of ALSEP.
RELATEDEXPERIMENTSAND MISSIONS:
A Heat Flow Experiment was deployed during Apollo 15.
Results after
one complete lunation
and six conductivity
measurements
indicate
that the
heat flow from the interior
of the moon outward is about 3.3 x 10-6
watts/cm 2 , one-h~lf
the average heat flow of the earth.
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From this it can be deduced that the relative
amounts of heat-producing elements U, Th, and Kare about the same as that of earth.
Although the temperature
sensors were not deployed to their full planned
depth, the low thermal conductivity
of the lunar regolith
permits a successful heat flow measurement to be made.
The diurnal
temperature
variation
measured at the surface
is about 271°C (from -185°C to +86°C), but these
variations
are on the order of a few thousandths
of a degree a meter below
the surface.
A Heat Flow Experiment was also planned for Apollo 16; however,
electronics
package cable was inadvertently
broken during deployment,
ing the experiment
inoperative.

the
render-

___,.

_
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EXPERIMENTSUMMARY
TITLE:

LUNARSEISMIC PROFILING (S-203)

PRINCIPAL INVESTIGATOR: Dr. Robert L. Kovach
Dept. of Geophysics
Stanford
University
Stanford,
California
94305
EXPERIMENTSUMMARY:
The Lunar Seismic Profiling
(LSP) Experiment is part of ~he Apollo 17
ALSEP. This experiment will acquire
data on the seismological
properties
of the lunar surface
and subsurface
to depths of approximately
3 kilometers.
An array of four geophones will monitor
local seismic waves generated
by
the planned sequential
detonation
of explosive
charges after
the astronauts
leave the moon. The explosive
charges of various
yields will be emplaced
by the astronauts
at distances
of 160 meters to 2.5 kilometers
from the
geophone array during the lunar geological
traverses.
In addition
to the
explosive
charges,
the planned impact of the spent LM ascent stage on the
lunar surface
a few kilometers
from the geophone array will also provide
artificially
induced seismic activity
which will be monitored by the geophones.
At selected
times during the 2-year or longer lifetime
of the ALSEP,
the geophone array will monitor natural
seismic activity
caused by moonquakes or meteorites
impacting
the lunar surface.
RELATEDEXPERIMENTSAND MISSIONS
Active Seismic Experiments
(ASE's) were conducted during Apollo 14
and 16.
The Apollo 14 ASE yielded
data on lunar seismological
properties
to depths of 20 to 25 meters in the lunar surface.
The Apollo 16 ASE obtained similar
data from the Descartes
area of the moon as well as additional
data to depths of up to 150 meters.
The latter
data resulted
from
the firing
of three explosive
grenades from a mortar package.
The grenades
detonated
upon impact 150, 300, and 900 meters from the geophone array.
The Apollo 14 ASE mortars have not been fired.
Data from the Apollo 16
grenade firings
as well as from the thumper operation
(small explosive
charges held in place and activated
by a crewman) indicate
that the lunar
regolith
is about 12 meters deep in the Descartes
area.
The near-surface,
compressional-wave
velocity
at Descartes
was 114
meters per second (m/sec);
this can be compared to 104, 108, and 92 m/sec
at the Apollo 12, 14, and 15 sites,
respectively.
A refracting
horizon
at 12.2 meters may be the base of the regolith.
The velocity
below this
depth was 250 m/sec.
A crustal
velocity
of 250 m/sec is comparable to the
299 m/sec observed in the Fra Mauro breccias
and is incompatible
with the
80 m/sec or more expected for competent lava flows.
This along with the
prevalence
of breccias
in the returned
samples argues that the Cayley
Formation is composed of low-velocity
brecciated
material
and impact-derived
debris.
Preliminary
analysis
indicates
that this brecciated
zone is more
than 70 meters thick.
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Passive Seismic Experiments
(PSE's) were emplaced on the moon during
Apollo 11, 12, 14, 15, and 16. All except the Apollo 11 PSE are still
operating.
These highly sensitive
instruments
continuously
monitor lunar
seismic activity
resulting
from moonquakes, meteorite
impacts,
tidal
(external
gravitational)
forces,
and the impacts of man-made objects
on the
moon (e.g.,
spent Apollo S-IVB boosters
and spent LM ascent stages).
These
data yield information
on the geologic
characteristics
of the moon to
depths of hundreds of kilometers.
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EXPERIMENTSUMMARY
TITLE:

LUNAR.SURFACEGRAVIMETER(S-207)

PRINCIPAL INVESTIGATOR: Dr. Joseph Weber
Dept. of Physics and Astronomy
University
of Maryland
College Park~ Maryland 20742
EXPERIMENTSUMMARY:
The Lunar Surface Gravimeter
(LSG) is part of the Apollo 17 ALSEP.
This highly accurate
and sensitive
gravimeter
will be emplaced on the lunar
surface
to measure gravitation
acceleration
at that point on the moon
throughout
the 2-year or longer lifetime
of the Apollo 17 ALSEP. Specific
experiment
objectives
are as follows:

'-.--

•

Determination
of the value of lunar gravity
relative
to earth gravity
with an accuracy of approximately
1 part in 105.

•

Determination
of the magnitude of lunar
deformation
due to tidal
forces.

•

Measurement
seismicity.

•

Monitoring
of free oscillations
may be induced by gravitational
cosmic sources.

of vertical

components

surface

of lunar

natural

of the moon which
radiation
from

Long-period
variations
(e.g.,
one cycle per several
days or longer)
will enable the determination
of the magnitude of lunar surface
deformation
due to tidal
(i.e.,
external
gravitational)
forces.
Conclusions
may then
be drawn concerning
the internal
constitution
of the moon.
Short-lived
variations
of about 0.2 Hertz or greater
in lunar gravity
(vertical
components only) will indicate
natural
lunar seismicity
or free
oscillations
of the moon which may be induced by gravitational
radiation
from cosmic sources.
These observations
will make use of the moon as a
mass quadrupole
detector
for gravitational
waves.
The lunar free oscillations
may be observed to be excited by such waves if the power spectrum is sufficiently
intense
over the frequencies
of certain
of the moon's normal modes.
Simultaneous
observation
of the earth's
normal mode excitation
may likely
show that the effects
are due to gravitational
waves.
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RELATEDEXPERIMENTSAND MISSIONS:
This experiment
partly
overlaps
the lunar passive
seismometer
experiments conducted on Apollo 11, 12, 14, 15, and 16 in that it yields vertical acceleration
and seismic data.
The difference
is primarily
that a
different
frequency
range is covered,
of prime interest
in geophysics
and
general
relativity
physics.
These seismic data yield information
on the
collective
motion and internal
constitution
of the moon as a whole.
In
addition,
the Traverse
Gravimeter
Experiment planned for Apollo 17 is
expected to complement the Lunar Surface Gravimeter
Experiment.
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EXPERIMENTSUMMARY
TITLE:

LUNARATMOSPHERICCOMPOSITION(S-205)

PRINCIPAL INVESTIGATOR: Dr. John H. Hoffman
Atmospheric
and Space Sciences
University
of Texas at Dallas
P.O.
Box 30365
Dallas,
Texas 75230
EXPERIMENTSUMMARY
:
The purposes of the Lunar Atmospheric
Composition Experiment are to
obtain data on the composition
of the lunar ambient atmosphere in the
mass range of 1 to 110 atomic mass units at the lunar surface,
and to
detect
transient
changes in composition
due to venting of gases from the
surface
or from other sources.
This composition
data will provide inputs
to the study of the lunar atmosphere,
its sources,
sinks,
and transport
mechanisms.
Such determinations
are important
in investigating
the suggestion
that noble gases, carbon monoxide, hydrogen sulfide,
ammonia,
sulphur dioxide,
and water vapor may be released
by lunar volcanism and
from rocks and magma. The mechanisms of release
of gases from the surface,
e.g.,
solar wind bombardment,
can perhaps be affirmed when the effluent
gases are known. Likewise,
data on released
gases will afford some knowledge
of the chemical processes
underlying
the lunar surface.
RELATEDEXPERIMENTSAND MISSIONS:
A similar
mass spectrometer
was flown and operated
from lunar orbit
on the Apollo 15 and 16 missions.
Data collected
on these two missions
showed that a large ntnnber of sublimated
gas molecules
from frozen particles
of water, hydrocarbons,
and RCS fuel combustion products
exist in the
vicinity
of the spacecraft.
This gas cloud seems to be moving with the
command and service
module (CSM), since its measured density
is largely
independent of whether the Scientific
Instrtnnent
Module is in the +X or -X
orientation.
This suggests
that the CSM is its most probable
source.
During transearth
coast on Apollo 15, the amplitudes
of all peaks in the
gas cloud spectra
decreased
by a factor of 5 to 10, and a boom retraction
test showed no increase
in gas densities
down to 1.25 meters from the CSM
surface.
The presence
of this gas cloud was not expected in that it had
been hypothesized
that gas molecules
leaving
the CSMwould rapidly
leave
the area due to their
large mean free paths.
Analysis
of the Apollo 16 data is presently
in a preliminary
stage,
awaiting
the availability
of trajectory
data.
However, the examination
of one segment of the data gives some interesting
results
relevant
to the
pressure
of 20Ne on the moon. Shortly after
the plane change and rendezvous
of the Apollo 16 CSM and lunar module, the mass spectrometer
detected
the
lowest levels
of contamination
yet found in lunar orbit.
This resulted
in
data which allows very close crutiny
of the neon content of the lunar atmosphere.
The data indicate
that at the orbit altitude
of about 100 kilometers,
the concentration
of 20 Ne is estimated
to be about (8.3 ±5) x 103 cm-3.
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EXPERIMENTSUMMARY
TITLE:

LUNAREJECTA AND METEORITES (S-202)

PRINCIPAL INVESTIGATOR: Dr. Otto E. Berg, Code 641
Goddard Space Flight Center
Greenbelt,
Maryland 20771
EXPERIMENTSUMMARY:
The Lunar Ejecta and Meteorites
(LEAM) Experiment
is part of the
Apollo 17 ALSEP. This experiment
will operate
throughout
the 2-year or
longer lifetime
of the Apollo 17 ALSEP, and will measure physical
parameters
of primary cosmic dust particle
impacts on sensors
in cislunar
space and of
emanating from the sites
of meteorite
impacts on the lunar surlunar ejecta
face.
Specific
objectives
are as follows:
•

Determine
in cosmic

the background and long-term
dust influx rates in cislunar

variations
space.

•

Determine the extent
produced by meteorite

•

Determine
asteroids

•

Study possible
correlations
between the associated
ejecta
events and the times of earth's
crossings
of cometary orbital
planes and meteor streams.

•

Determine the extent of contribution
of interstellar
particles
toward the maintenance
of the zodiacal
cloud
as the solar system passes through galactic
space.

•

Investigate
the existence
of an effect
focusing
of dust particles."

and nature of lunar ejecta
impacts on the lunar surface.

the relative
contributions
to the earth's
meteoroid

of comets and
ensemble.

called

"earth

The experiment
comprises an array of sensors which will be placed on
the lunar surface
to detect micrometeorites
and yield data throughout
the
lifetime
of the Apollo 17 ALSEP. From the data the following
particle
parameters
can be derived:
•

Speed,

within

•

Kinetic
energy for
0.2 ergs or more.

•

Flight

•

Particle
momentum, for
or greater.

path,

+5%.

within

particles

having

energies

of

+26°.
particle
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momenta of 2 X 10

-5

•

Mass and diameter

for

assumed particle

densities.

RELATEDEXPERIMENTSANDMISSIONS
The LEAMexperiment
is related
to, and complementary with, the similar
satellite
experiments
carried
on Pioneers
8 and 9. In addition,
the Apollo
Window Meteoroid Experiment
(microscopic
examination
of Apollo windows that
have been exposed to cislunar
space) was conducted on Apollo 14, 15, and 16.
The history
of in situ measurements
of the spatial
distribution
of
cosmic dust covers 2 decades.
Still,
a severe argument persists
concerning
the cosmic dust influx rates near the earth.
The two extremes of this disagreement are defined by zodiacal
light measurements
on the low-spatial
on the high-spatial
density
end.
density
end and by microphone measurements
•·.Conclusions
drawn from _each of these two types of measurements
are exposed
to questions
and criticism
due to assumptions
concerning
the cosmic particle
characteristics.
It is expected
that the LEAMexperiment will resolve many, if not all,
of these questions.
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EXPERIMENTSUMMARY
TITLE:

SURFACEELECTRICALPROPERTIES (S-204)

PRINCIPAL INVESTIGATOR: Dr. M. Gene Simmons, MIT 54-314
Department of Earth and Planetary
Sciences
Massachusetts
Institute
of Technology
Cambridge, Massachusetts
02139
EXPERIMENTSUMMARY:
The Surface Electrical
Properties
(SEP) Experiment
provides measurements of the absorption,
reflection,
and transmission
of electromagnetic
energy by the lunar surface
and subsurface
which allows the development of
a geological
model of the upper layers of the moon. Some of the salient
features
of the moon that will be revealed
by this experiment
are the layering characteristics
of the lunar surface,
the amount of water in subsurface
lunar material,
and the electrical
properties
of lunar material
in
its natural
environment.
This information
will provide additional
insight
into the history
of lunar origin.
The experiment
will use a transmitting
antenna set up on the lunar surface and both a receiver
and recorder
to be moved over the surface on the
LRV. There are at least
three waves which may reach the receiver:
1) a
direct
wave along and above the surface,
2) a direct wave along and below
the surface;
and 3) a reflected
wave from the subsurface,
if such a reflecting
surface
exists.
In general,
these waves travel
at different
velocities
and/or different
distances,
and therefore
interact
with each other at each point on the surface,
The result
is a series
of peaks and nulls in the received
field
strength
as the separation
between the receiver
and the transmitter
changes,
This interference
pattern
of peaks and nulls is indicative
of the electrical properties
of the medium and of the depth of the reflector.
In actual
practice,
the situation
is never quite so simple,
due to such things as
sloping
interfaces,
arbitrary
changes in dielectric
properties,
more than
two layers,
and inhomogeneity
of materials.
Interpretation
of the data requires
that the location
of the receiver
be known relative
to the transmitting
antenna.
The position
of the LRV
will be determined
by crew reports
and by traverse
reconstruction
from recorded LRV navigation
system data (range, bearing,
and wheel rotation
pulses
from two wheels).
Orientation
of the LRV may be inferred
from traverse
leg
directions
and voice reports
of LRV heading.

'--./

The transmitter
will produce continuous
waves at 1, 2.1, 4, 8.1, 16,
and 32,1 MHz, successively,
on each of two orthogonal
transmitting
antennas.
The receiving
antenna on the LRV will detect
three orthogonal
field components for each frequency
and transmitting
dipole combination,
The field
strengths,
plus navigation
data, will be recorded on a small analogue tape
recorder
which will be returned
to earth.
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RELATED
EXPERIMENTS
ANDMISSIONS:
This

experiment

has not been

flown on previous
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Apollo

missions.

EXPERIMENTSUMMARY
TITLE:

LUNARNEUTRONPROBE (S-229)

PRINCIPAL INVESTIGATOR: Dr. Don S, Burnett
Division
of Geology
California
Institute
Pasadena,
California

and Planetary
Sciences
of Technology
91109

EXPERIMENTSUMMARY:
The Lunar Neutron Probe (LNP) Experiment
capture rates of lunar material
as a function
Specific
objectives
are as follows:
•

Determine

the average

•

Determine the degree of stratification
history
of lunar soil cores.

•

Determine
rocks.

•

Obtain

the average

information

mixing

depth

irradiation

on the

lunar

for

will measure the neutron
of depth in the lunar soil.
lunar

soil.

and mixing
depth

neutron

for

lunar

energy

spectrum.

The LNP is a cylindrical
probe about 2,4 meters long containing
a
boron rod and a plastic
track detector.
The probe will be inserted
into
the lunar surface
in the hole left from extracting
a deep core sample of
lunar material
(part of Lunar Geology Investigation).
The plastic
detects
recoil
alpha particles
from the reaction
B1 0 (n, a) Li 7 • Cadmium and
potassium bromide strips
on the detector
material
within the probe will
allow data to be obtained
on the energy distribution
of the lunar neutrons.
A small amount of mica and u 235 are included
as part of the detector
material
to increase
the reliability
of the instrument
in low-count-rate
areas such as near the lunar surface.
The mica will detect
fission
products from neutron/u 2 35 reactions.
A trace amount of u 2 3 8 is included
in the probe for calibration
purposes.
RELATEDEXPERIMENTSAND MISSIONS
This experiment
has never been performe!!_ before.
Previous research
on both Apollo 11 and Apollo 12 lunar samples has demonstrated
that there
(Gd) isotopic
variations
whicn can be ascribed
to neutron capare gadolinium
variations,
low-energy
ture on Gd157 and Gd155 • From the Gd isotopic
neutron exposures
(neutrons/cm2)
for lunar samples can be calculated.
Because the lunar neutron probe data is a very sensitive
function
of depth,
the measured exposures
are a useful
tool in interpreting
the mixing history
of lunar rocks and, particularly,
the lunar soil.
Although a thorough
interpretation
of the Gd isotopic
data has been hindered by a lack of
knowledge of the gradient
of the Gd capture rate,
theoretical
calculations
of the neutron capture rates are being carried
out and will be very useful
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and necessary
in any case.
However, there are enough uncertainties
involved that a direct
measurement of neutron capture rates will provide
more useful
information.
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EXPERIMENTSUMMARY
TITLE:

TRAVERSEGRAVIMETER(S-199)

PRINCIPAL INVESTIGATOR: Dr. Manik Talwani
Lamont-Doherty
Geological
Observatory
Columbia University
Palisades,
New York 10964
EXPERIMENTSUMMARY:
The Traverse
Gravimeter
(TG) Experiment consists
of a portable
gravimeter
(vibrating
string
accelerometer
type) which will be carried
on
the lunar roving vehicle
(LRV) during geological
traverses.
At selected
locations
where the LRV stops,
lunar gravity
measurements will be made.
In this manner, a relative
survey of the lunar gravitational
field in the
lunar landing area will be performed.
A secondary
objective
is to make an
earth-moon gravity
tie, i.e.,
to obtain a measurement of the value of
gravity
at a known point on the moon relative
to the value of gravity
at a
known point on the earth.
Gravimetry
is a major tool of geophysical
exploration.
The first
application
of gravimetry
to the moon (satellite
tracking)
provided an
important
contribution
to lunar tectonics,
the discovery
of positive
gravity
anomalies
correlated
with ringed maria.
Future satellite
gravity
studies
of the moon will probably contribute
to further
understanding
of large
scale structures
(>50 kilometers).
However, only lunar surface
gravimetry
can lead to the finer resolution
required
for exploring
such features
as
mare ridges,
edge effects
of mascons, craters,
rilles,
scarps,
thickness
variations
in the regolith,
density variations
in the basement,
and mariahighland
interfaces.
RELATEDEXPERIMENTSANDMISSIONS
The Lunar Surface Gravimeter
(LSG) planned for Apollo 17 is related
to the TG, but the LSG will obtain gravity
measurements
at only one point
on the lunar surface.
The satellite
measurements mentioned above are also
related.
The landed lunar module navigation
equipment has obtained
gravity
measurements
on previous
Apollo missions,
but with less accuracy and for
only one point in the respective
lunar landing areas.
No other in situ
gravity
measurements
have been made at the lunar surface.
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EXPERIMENT
·SUMMARY
TITLE:

COSMICRAY DETECTOR(SHEETS) (S-152)

PRINCIPAL INVESTIGATOR: Dr. Robert M. Walker
Division
of Geology and Planetary
Sciences
California
Institute
of Technology
Pasaqena,
California
91109
EXPERIMENTSUMMARY:
, The Cosmic Ray Detector
(CRD) (Sheets)
Experiment is comprised of
an array of nucle13-r particle
track detectors
which will.be
exposed to the
particle
environment
on the lunar surface
(some of the detectors
facing the
sur:i_and some. facing away from·the
sun) during the lunar stay.
The detector
array_ will then. be returned
to' earth for analysis.
· In this manner the
mass and energy distribution·of
solar wind and cosmic ray particles
in
the energy ·range 1 Kev/amu to 25 Mev/amu will be measured,
Th~_detector.array
consists
of platinum,
aluminum, mica, glass,
and
lexan ,nuclear particle
track detectors
mounted within a thin alumimnn box
(approximately
6 cm by 10 cm by 0,9 cm) and its sliding
cover (approximately
5 cm by 10 cm by 0.3 cm).
Collectively,
the detectors
will span the energy
interval
from 1 Kev/amu to 25 Mev/amu. At solar wind energies
and up to
100 Kev/amu, the mica will cover the unknown three-fourths
of the Periodic
Table beyond Fe; at higher energies,
lexan and glass will be used to
identify
light
(Z = 2 to 14) and heavy (Z > 10) ions, respectively.
The distribution
in mass and energy of solar wind ions (as well as
suprathermal
ions up to ~100 Kev/amu) can be determined
by measuring the
diameters
and depths of pits produced by controlled
etching of mica,
A
solar flare
that occurred
during Apollo 16 produced such a high density
of
particles
of various
energies
in interplanetary
space that it was not
possible
unambiguously
to distinguish
solar wind ions from flare ions.
From
observations
presented
in the NASA Apollo 16 Preliminary
Science Report, it
appears highly likely
that the heavy solar wind ion composition
can be successfully
determined
in this experiment,
assuming that no solar flare occurs
during the Apollo 17 mission.
Because radon in the lunar atmosphere produces pits in mica that can be
mistaken
for pits produced by solar wind ions with Z > 200, it is necessary
to do a control
experiment
with mica facing away from the sun.
To check
on the radon contribution,
lexan subsequently
exposed to ultraviolet
irradiation and chemically
etched will give the alpha particle
flux from radon decay.
The platinum
and aluminum will be analyzed mass spectrometrically
to
yield the solar wind helium flux to which the mica data on heavy ions can
be compared.
In addition,
the helium flux can be compared with helium data
obtained
on all previous missions
to permit inferences
to be drawn about
spatial
and temporal variations
in solar wind flux.
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The results
of this experiment will be of direct
relevance
to lunar
surface processes,
to processes
in the solar atmosphere,
to interplanetary
processes,
and to processes
occurring
in the earth's
magnetosphere.
RELATEDEXPERIMENTSANDMISSIONS
The origin and nature of interplanetary
ions with energies between
that of the solar wind and that of cosmic rays are unknown. Only when a
solar flare occurs does the flux of these ions reach a level that has been investigated
by detectors
on satellites
and rockets.
The composition of
ions present during a time when the sun is quiet will permit a determination
-from the sun or whether they .
of their origin,
i.e.,
whether they originated
originated
as cosmic rays but managed to penetrate
into the solar system.
This was attempted by a CRD on Apollo 16. However, a solar flare occurred·
during that mission.
The track densities
in the plastic
and glass detectors
on the Apollo 16 CRDwere extremely high. perhaps as much as six
orders of ml;lgnitude higher than will be observed in the absence of a fll;lre.
In the Apollo 17 CRD, data should be obtained on the more aburtclant ele·
ments. (He, C, N, O, Ne, Mg, Si, and Fe) even if the flux is 10-6 to 10-5
of that found during Apollo 16. Data from glass placed in the shade as
well as in the sun should give directional
information
on the heavier ions.·.
The ·abundances, of heavy ions such as Fe relative
to helium are enhanced
during solar:flares.
The experiment will also determine if the quiet-time
abundances show a similar heavy element enhancement.
·
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APPENDIX B
SUMMARIESFOR LUNARORBITAL
EXPERIMENTS/DETAILED
OBJECTIVES
The major emphasis of the Apollo 17 lunar
tailed
objectives
is the study of the physical
face and subsurface.

orbital
experiments
and destructure
of the lunar sur-

The Lunar Sounder, IR Scanning Radiometer,
and S-Band Transponder
experiments
are all concerned with the geological
and geophysical
description
of the moon. In the case of the Lunar Sounder, the experiment
will sound to
a depth of 1.3 kilometers,
yielding
information
on the physical
characteristics of the electromagnetic
scattering
centers within the moon, and the
nature and thickness
of various
layers within the moon. The S-Band Transponder Experiment provides,
indirectly
(through spacecraft
trajectory
data),
information
on lunar gravitational
anomalies or large-scale
variations
in
subsurface
density.
The IR Scanning Radiometer Experiment will make remote temperature
measurements
of the lunar surface,
thus enabling
the
plotting
of cooling curves and the inferring
of surface physical
properties.
Measurements made by the Far UV Spectrometer
will help determine
the
nature and extent of the lunar atmosphere,
and will also provide information on astronomical
sources of far UV radiation.
lunar

Orbital
photographic
activities
can be divided into
surface
and coverage of low-brightness
astronomical

coverage of the
subjects.

Photography
of the lunar surface has two major objectives:
firstly,
the mapping of the moon and, secondly,
the study of lunar origin and evolution
through interpretation
of photographic
imagery.
For the mapping
objective
it is desired
to establish
the largest
possible
selenodetic
control network,
ideally
the entire
lunar surface.
Thus, on any single lunar
orbit mission,
it is important
to maximize the areal coverage of metricquality
photography.
Determination
of the form, composition,
and history
of lunar terrain
features
employs photographs
of high spatial
resolution,
as well as photographs
with different
viewing angles and sun elevation.
Photography of low-brightness
astronomical
subjects
on Apollo 17 will
be limited
to the study of phenomena in the solar system.
The purpose is
to photograph
the sun itself
(for example, the solar corona) and the locations,
extensions,
and light levels of various
sources of reflected
sunlight.
Visual observations
of lunar surface
features
are made and formally
recorded
for the purpose of augmenting photographic
and other remotesensed data.
Such observations
take advantage of the unique optical
characteristics
of the human eye, and the capability
for continuous
viewing of a dynamic scene.
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EXPERIMENTSUMMARY
TITLE:

LUNARSOUNDER(S-209)

PRINCIPAL INVESTIGATOR: Dr. Roger J. Phillips,
Team Chairman
Mail Code 183-501
Jet Propulsion
Laboratory
4800 Oak Grove Drive
Pasadena,
California
91103
EXPERIMENTSUMMARY:
This experiment
will provide fundamental
new scientific
data on the
and tectonic
composition
of the lunar surface
stratigraphic,
structural,
to a depth of 1.3 kilometers
on a global basis.
The experiment
will require
the transmission
of electromagnetic
pulses
from the spacecraft
in lunar orbit,
reflection
of these pulses from the
lunar subsurface
and surface,
and the subsequent
detection
and recording
of the reflected
pulses at the spacecraft.
The data will permit the development of a circumlunar
geological
model of the lunar interior
to a
depth of 1.3 kilometers.
The geological
model will be developed from the
electromagnetic
sounding of the moon which will yield a cross sectional
physical
model of scattering
centers
derived from contrast
in lunar electrical
conductivity,
dielectric
constant,
and magnetic permeability.
The
model will then be interpreted
in terms of the surface
and depth distributions of lunar parameters.
The time delay of subsurface
reflections
with a given velocity
profile
will yield the thicknesses
of various
layers.
Calculations
of the apparent
conductivity,
reflection
coefficient,
and apparent
dielectric
constant
may
delineate
lunar electromagnetic
parameters
and enable detection
of the
regolith
layer,
the postulated
ice layer,
and other possible
differentiated
layers within
the lunar interior.
Mare-terra
and other geological
contacts,
igneous intrusions,
meteorite
impact,
and permafrost
accumulations
may be evident
from sounder data inasmuch as lateral
changes in lunar properties
are detectable
through lateral
variations
in electromagnetic
parameters.
Variations
of radar return
time
will be used to denote depth variations
of various
lunar interfaces
such
as mare-terra
contacts,
changes in regolith
depth, differentiated
layers,
and igneous intrusions.
The presence
of subsurface
water in pore liquid
or permafrost
form is evident
in characteristic
electromagnetic
response.
Total or regional
absence of this characteristic
response will imply a dry
(less than 1% pore liquid)
lunar interior
within the depth of penetration
of the experiment.
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The lunar sounder data will be studied
at all spatial
points where
ground tracks cross the vicinity
of known mascons.
Variations
in radar
time returns
and electromagnetic
properties
will delineate
the electromagnetic properties
of the mascons.
The electromagnetic
response may be
sufficient
to determine
the mascon composition,
geometry,
and/or mode of
origin.
Lunar surface
features
such as surface
roughness patterns,
buried
ejecta
blankets,
lava deltas,
rille
structures,
and patterns
of buried
scatterers
will be located
and studied
using the off-vertical
sounding
data.
This surface
areal information
will be used to locate
features
completely
around the great circle
trajectory
to an accuracy of 0.0007 radians
of longitude
or approximately
20 meters along the subtrajectory
path.
The relative
elevation
between points separated
by a few kilometers
will be measured to a maximum accuracy of 1/10 of the wavelength
of the
center of each frequency band (i.e.,
an accuracy of O. 2 meters at VHF,
2 meters at HF-2, and 6 meters at HF-1).
These data in conjunction
with
data from the laser altimeter,
cameras accelerometers,
spacecraft
orientation,
etc.,
will yield an absolute
topographic
profile.
The lunar profile
along the great circles
covered during the Lunar Sounder Experiment will
be developed with greater
accuracy than was possible
previously.
The electromagnetic
waves from earth and those emanating from the
Surface Electrical
Properties
Experiment on the lunar surface will be
monitored and studied with respect
to lunar probing via occultation
by
the moon. VHF radar data and possibly
some of the HF data are capable of
providing
coverage of the lunar surface
on a complete great circle
path.
These data may be used as a base of reference
(not provided by photography
on the darkside
of the moon) for laser and IR scanner selenographic
mapping
investigation.
The experience
gained in technology
and analyses
from the sounder experiment will be invaluable
in designing
electromagnetic
experiments
for
future space missions
such as detection
of surface
or near-surface
water
on Mars, mapping of major geologic
units on Mars and Venus, and topside
sounding of Jupiter.
RELATEDEXPERIMENTSANDMISSIONS:
This experiment

has not been flown on previous
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Apollo

missions.

DETAILEDOBJECTIVE SUMMARY
TITLE:

SM ORBITAL PHOTOGRAPHICTASKS

PRINCIPAL INVESTIGATOR: Apollo Orbital
Science Photographic
Mr. Frederick
J. Doyle, Chairman
Topographic
Division
U.S. Geological
Survey
1340 Old Chain Bridge Road
McLean, Virginia
22101

Team

OBJECTIVE SUMMARY:
24-Inch Panoramic Camera - This camera will be used to obtain 1- to
2-meter resolution
photographs
of possible
post-Apollo
landing sites
and
selected
areas of high scientific
interest.
The camera will provide stereoscopic coverage
(with a stereo
convergence
angle of 25 degrees)
and, for
the lower light areas near the terminators,
can be used in the monoscopic
mode. Film supply for the 24-Inch Panoramic Camera (6500 feet) will allow
for approximately
200 minutes of operation.
Panoramic photographs
will
help identify
features
of scientific
interest
in the vicinity
of possible
landing sites,
will aid geologic
interpretation
of surface
features,
and
will supply detailed
information
to support selenodetic
work with 3-Inch
Mapping Camera photographs.
3-Inch Mapping Camera - This camera will provide high-quality
metric
photographs
for accurate
phptogrammetric
analysis
of the lunar surface
overflown by the spacecraft.
Exposure frequency of the camera is such that
78 percent
forward overlap is obtained between successive
frames.
Camera
coverage is scheduled where possible
to provide 55 percent
sidelap between
successive
photographic
revolutions.
Mapping Camera photographs
will permit establishment
of a lunar geodetic
network for positional
reference
on
the moon and for photogrammetric
determination
of the lunar gravitational
field.
The photographs
will also be used to make specialized
cartographic
maps.
The Mapping Camera system includes
a 3-Inch Stellar
Camera to photograph star fields
in a preset
direction
with respect
to the Mapping Camera
optical
axis.
The stellar
photographs
are time-correlated
with mapping
photographs.
They will provide attitude
data for use in analyzing
mapping
photographs
and to support the reduction
of Laser Altimeter
data.
Laser Altimeter
- This instrument
will provide ranging data from lunar
orbit.
The ranging data will be combined with attitude
data to yield altitude above the lunar surface.
Two modes of operation
can be used with the
altimeter.
When the 3-Inch Mapping Camera is operating,
the altimeter
fires
simultaneously
with each photographic
exposure.
When the Mapping Camera
is not operating,
the altimeter
can fire automatically
every 20 seconds.
Apollo 17 altimeter
operation
is scheduled
only with the Mapping Camera,
with a real-time
option for independent
operation.
Obtaining
accurate
altitudes above the lunar surface will make it possible
to subtract
out the
visible
topography,
thus aiding study of the large-scale
structure
of the
moon. Laser Altimeter
data will also be used in conjunction
with tracking
data and mapping and panoramic photographs.
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RELATEDOBJECTIVES AND MISSIONS:
Photographs
of candidate
landing sites have been obtained on Apollo 8,
12, and 14. Landmark tracking
and associated
photography were performed
on Apollo 12 and 14. The SIM bay cameras on Apollo 15 provided the most
extensive
lunar photographic
coverage to date, with higher-resolution
photographs
of candidate
sites
and more accurate
metric photographs
than
have been obtained on previous missions.
Panoramic photographs
of the
Apollo 15 landing site show the LM and the local disturbance
of the lunar
surface.
Because of approximately
33.5 degrees latitude
difference
between
Hadley Rille
(Apollo 15) and Descartes
(Apollo 16), the SIM cameras on
Apollo 16 provided coverage of large areas not photographed
on Apollo 15.
Combined photographic
coverage on these two missions was approximately
18 percent of the lunar surface.
Coverage of the Apollo 17 SIM cameras
will include
a moderate amount of new lunar surface
area, and will also be
scheduled to optimize total coverage during the three J-series
missions.
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EXPERIMENTSUMMARY
TITLE:

IR SCANNINGRADIOMETER(S-171)

PRINCIPAL INVESTIGATOR: Dr. Frank J. Low
Lunar and Planetary
Laboratory
University
of Arizona
Tucson, Arizona 85721
EXPERIMENTSUMMARY:
The IR (infrared)
Scanning Radiometer Experiment is intended
to obtain
a surface
temperature
map of the lunar surface
at a higher resolution
than
has been possible
before.
The data for the unilluminated
portion
of the
front side of the moon will be improved, and data will be obtained
from the
back side of the moon not previously
surveyed in the infrared
spectrum.
This resulting
temperature
map will permit the calculation
of cooling curves
for various
lunar regions and, hence, the characterization
of such lunar
surface
physical
parameters
as thermal conductivity,
bulk density,
and
specific
heat.
The data from this experiment
will be used to locate,
identify,
and
study anomalously hot or cold regions at a high spatial
resolution
over
relatively
long-term
surface
cooling periods.
Previous earth-based
IR
searches
for thermal anomalies have been limited
to spatial
rather
than
localized
temporal scans across the lunar sunset terminator,
and from localized temporal studies
conducted for a few hours while the lunar surface was
darkened by an earth eclipse.
Other relatively
recent earth-based
observations in the IR have been concerned with the detection
of the low predawn
lunar surface
temperatures
acquired
during lunar phases near the new moon.
These observations
have served to identify
thermal differences
between
maria and highland
regions,
apparent
differences
between the number of
eclipse
and night time anomalies,
and the presence
of lunar material
with
unusual thermal properties.
Hardware and operational
experience
obtained
from this experiment will
serve as a basis for the development of an advanced IR spectrometer
capable
of performing
a compositional
characterization
of planetary
surfaces
for
advanced lunar and planetary
missions.
RELATEDEXPERIMENTSAND MISSIONS:
This experiment
has not been flown on previous
Apollo missions.
However, there is a tie-in
between it and the results
being formulated
from
the Apollo 15 Heat Flow (HF) Experiment and from the data expected to be
obtained
from temperature
probes to be emplaced at the planned Apollo 17
HF site.
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EXPERIMENTSUMMARY
TITLE:

FAR UV SPECTROMETER(S-169)

PRINCIPAL INVESTIGATOR: Mr. William E. Fastie
Johns Hopkins University
Baltimore,
Maryland
EXPERIMENTSUMMARY:
The purposes of the Far UV Spectrometer
Experiment are to determine
the atomic composition,
density,
and scale height for each constituent
in
the lunar atmosphere
and to investigate
far ultraviolet
(UV) radiation
from
the lunar surface
and galactic
sources.
Data will be obtained while the
CSM is in lunar orbit and during transearth
coast.
The experiment
will
provide data on spectral
emission from lunar atmospheric
species by detection of
resonantly
reradiated
solar flux in the spectral
range of 1175 to
0
1675 A. It is expected
that the following
elements and their corresponding
ground 0 state
resonance
lines
may be detected:0
hydrogen (1216 0 A), carbon
0
(1675 A),
nitrogen
(1200
A),
oxygen
(1304
A),
krypton
(1236 A), and xenon
0
(1470 A). Xenon, especially,
is expected to be detected
in concentrations
as high as 107 atoms/cm3 near the lunar surface,
The principal
lunar orbit data will be obtained
near the terminators,
by pointing
the spectrometer
into sunlit
atmosphere against
the darkened
lunar surface.
In this way resonantly
scattered
radiation
can most efficiently
be observed.
The spectrometer
will also be used in low orbit
(59 X 15 nautical
miles) to look at a grazing angle to the lunar surface,
observing
a long atmospheric
path.
Finally,
a search for ultraviolet
zodiacal
light will be made by using the moon as an occulting
disc.
The far UV spectrometer
will be used during transearth
coast to map
the ultraviolet
brightness
of available
sections
of the sky, to observe
galactic
sources of UV radiation,
and to search for the earth's
geomagnetic
tail by detection
of hydrogen Lyman alpha radiation.
RELATEDOBJECTIVES AND MISSIONS:
The Far UV Spectrometer
is flying
However, its results
will be correlated
(S-165) and Far UV Camera Spectroscope
the Apollo 16 science
payload.
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for the first
time on Apollo 17.
with those of the Mass Spectrometer
(S-201) experiments,
both a part of
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EXPERIMENTSUMMARY
TITLE:

S-BAND TRANSPONDER(CSM/1.M) (S-164)

PRINCIPAL INVESTIGATOR: Mr. William L. Sjogren,
Code 156-251
Jet Propulsion
Laboratory
Pasadena,
California
91103
EXPERIMENTSUMMARY
:
The S-Band Transponder
Experiment on Apollo 17 is essentially
a
passive
experiment.
This experiment
consists
of the analysis
of Doppler
tracking
measurements
routinely
obtained by the Manned Space Flight Network.
The purpose of the experiment
is to identify
lunar gravitational
anomalies
and, in conjunction
with previous
experiment
data, develop an
improved lunar gravitational
model.
Tracking information
from low-altitude
orbits
(i.e.,
below 16 nautical
miles) will provide the most meaningful
data on the lunar gravitational
anomalies
(mascons).
These data, supplemented with high-altitude
(i.e.,
approximately
60 nautical
miles) data
will provide information
to describe
the size and shape of the mascons.
All the data will be utilized
in the development of the lunar gravitational
model.
Correlation
of gravity
data with photographic
and other scientific
records will give a more complete picture
of the lunar environment
and support possible
future
lunar activities.
Inclusion
of this. improved gravitational
field description
is pertinent
to any theory of the origin of the
moon and the study of the lunar subsurface
structure.
RELATEDEXPERIMENTSANDMISSIONS:
The S-Band Doppler tracking
measurements
from Lunar Orbiter missions
were analyzed,
and distinct
variations
in the lunar gravity
field were
detected,
Further
analysis
indicated
the existence
of mass concentrations
(mascons) below the surface
of ringed maria.
Tracking of Apollo 8 and 10
spacecraft
confirmed the Lunar Orbiter
results.
Low-altitude
data from the
Apollo Program will provide an order of magnitude improvement in spatial
resolution
over pre-Apollo
experiments.
Analyses of the Apollo 15 low-altitude
CSM data have resulted
in new
gravity
profiles
of the Serenitatis
and Crisium mascons; these results
agree with the Apollo 14 data analysis
and strongly
suggest that the mascons are near-surface
features
with a mass distribution
per unit area of
approximately
800 kg/cm2.
The Apennine Mountains show a local gravity
high of 85 mgal, but have undergone partial
isostatic
compensation;
the
Marius Hills have a gravity
high of 62 mgal.
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Excellent
tracking
data were collected
on the Apollo 15 Subsatellite
from November 29 through December 19, 1972, when the Subsatellite
dropped to
an altitude
as low as 23 nautical
miles near 28 degrees South latitude.
Detailed
coverage of Mare 0rientale
was obtained
and definitely
shows the
ringed gravity
structure
corresponding
to the surface
topography.
Analysis

of data

to date

permits

the following

craters

are negative

basic

conclusions:

•

All unfilled

•

All filled
craters
and circular
seas greater
than about
200 km in diameter
are positive
anomalies
(mascons).
The smallest
of this type is Grimaldi which has a
diameter
of 150 km. An exception
in this type is the
unique Sinus Iridum.

•

Filled
craters
under 200 km in diameter
are negative
anomalies;
an example of this type is Ptolemaeus.

•

Part of the
anomaly'.

•

Mountain ranges observed so far have positive
anomalies
(Marius and Apennines);
at present
it is undetermined
whether isostatic
equilibrium
has been achieved or not.

•

There are definable
features
not correlated
with obvious
surface
features
of geologic blocks.
These presumably
represent
subsurface
characteristics.

central

highlands
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anomalies.

appears

as a positive

DETAILEDOBJECTIVE SUMMARY
TITLE:

VISUAL LIGHT FLASH PHENOMENON

MSC POINT OF CONTACT:

Mr. J. Vernon Bailey, DD6
Environmental
Health Branch
Manned Spacecraft
Center
Houston, Texas 77058

EXPERIMENTSUMMARY:
informa~
The purpose of this objective
is to obtain more definitive
tion on the characteristics
and cause of visual
light flashes
so that
adequate protection
may be provided,
if necessary,
for future longduration
manned space flights.
This objective
is being performed because
crews of Apollo 11 and subsequent missions have reported
seeing light
flashes
and streaks
of light when they were in the darkened CM, usually
with their eyes closed,
in translunar
and transearth
coast and in lunar
orbit.
The average frequency of occurrence
has been one light flash
event every 1 to 2 minutes.
are,,·
One hypothesis
to explain this phenomenon is that the flashes
visual phosphenes induced by cosmic rays.
However, some controversy
proexists
as to whether the flashes
are caused by Cerenkov radiation
duced by high Z, high-energy
(HZE) particles
traversing
the eyeball,
or.
whether they result
from ionizing
collisions
of HZE particles
in the retina
or visual
centers
of the cerebral
cortex.
Cerenkov radiation
is an
electromagnetic
analogue of a sonic boom; i.e.,
a sufficiently
high-velocity charged particle
which, on entering
a region whose refractive
index
is higher than that of space, moves more rapidly
than its surrounding
electrostatic
field can propagate;
an electromagnetic
shock wave then
generated
propagates
in a cone oriented
in the direction
of motion.
The
light flashes
are harmless in this case, but the HZE particles
that penetrate the retina
or cerebral
cortex may cause damage.
There may be reason
for more concern if the light flashes
are due to ionizing
collisions
in
the visual apparatus
rather
than to Cerenkov radiation.
Because the
biological
interactions
of HZE ionizing
radiation
are not well understood,
data should be obtained
to permit a better
understanding
of this phenomenon.
Two tests will be conducted,
the first
second during transearth
coast.
The first
the frequency and description
of the light
adaptation
required
to see the flashes.

during translunar
coast and the
test is intended to determine
flashes
and the effect of dark-

For the first
test,
two crewmen will don eye shields
(to prevent light
from entering
their eyes) and report how soon they begin seeing flashes.
About 60 minutes minimum will be required
to allow for dark-adaptation
and collection
of adequate statistics
concerning
the frequency and description
of flashes.
To provide a direct
physical
measurement of these
events,
one crew member will wear the Apollo Light Flash Moving Emulsion
Detector
(ALFMED). The ALFMEDconsists
of two sets of adjacent
emulsion
B-11

plates
that surround the head.
One set of emulsion plates will be maintained in a fixed position
relative
to the head of the observer;
the second
set of emulsion plates will be automatically
translated
at a constant
speed relative
to the fixed emulsion plates.
This device will provide
accurate
time of occurrence measurements,
charge and energy measurements,
and trajectory
of the HZE particles
through the emulsion plates and head
of the observer.
The second test is required
to investigate
and correlate
the unexplained change (decrease)
in frequency of light flash events reported
during the transearth
coast periods on Apollo 15 and Apollo 16 as compared
to the translunar
coast periods for both missions.
It will also permit
direct
comparison of frequency and types of events, especially
regarding
brightness,
between all crewmen, and will permit comparison of light
flash events during the translunar
coast and transearth
coast periods.

RELATED·
OBJECTIVESANDMISSIONS:
Observations
made during previous missions will be supplemented by
more specific
test conditions
during Apollo 17. The use of eye shields
and ALFMEDin translunar
coast and the use of the eye shields
in transprovide essential
data to supplement that obtained during
earth coast•will
Apollo 15 .and Apollo 16. The intent is to obtain the maximum possible.
data within the constraints
of the timeline
and the available
test equipment (i.e.,
eye shields,
the ALFMED,and the HZE radiation
dosimeter).
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DETAILED OBJECTIVE SUMMARY
TITLE:

CM PHOTOGRAPHICTASKS

PRINCIPAL INVESTIGATOR: Apollo Orbital
Science Photographic
Mr, Frederick
J. Doyle, Chairman
Topographic
Division
U~S. Geological
Survey
1340 Old Chain Bridge Road
McLean, Virginia
22101

Team

OBJECTIVE SUMMARY:
Handheld and bracket-mounted
cameras will be used from the command
module (CM) to obtain photographs
of the lunar surface
and of astronomical
subjects.
Photographic
equipment will include
the Hasselblad
electric
camera (REC) with the 80-mm and 250-mm lenses and the 35-mm Nikon camera.
Photographic
subjects
will be as follows:

'-._..,,·

•

The solar corona, photographed
during lunar orbit after
CSM sunset and before CSM sunrise.
Photographs
of the
solar corona taken while the solar disc is occulted
by
the moon will be used to study the pattern
of energy
outflow from the sun, and to obtain polarization
information on the coronal region.
These photographs
will
be taken over a period of several
days, allowing limited
observation
of solar rotation.

•

Zodiacal
light,
photographed
during a lunar darkside
pass as the CSM approaches
sunrise.
Photographs
of the
zodiacal
light will aid study of the distribution
of
small asteroids
within the solar system, by showing
sunlight
reflected
from collections
of these bodies.
A polarization
filter
will be used to obtain data on
the size and composition
of the reflecting
bodies.

•

The lunar surface
in low-light
levels near the terminator and in earthshine,
photographed
from lunar orbit.
These low-light-level
photographs
will complement photographs taken by the Scientific
Instrument
Module (SIM)
bay cameras.
Near-terminator
photographs
are at very
low sun angles which enhance the identification
of
small surface
features.

•

Selected
lunar surface
areas of high scientific
interest,
photographed
from lunar orbit.
This photography
will
complement SIM bay photography
in that specific
targets
will be available
at viewing angles and sun angles not
feasible
for the SIM bay cameras due to their attitude
and altitude
constraints.
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RELATEDOBJECTIVESANDMISSIONS:
Apollo 8 obtained vertical
and oblique overlapping
photographs
terminator to terminator
which were used to update lunar charts
of the lunar
farside.
Apollo 12 and 14 used a technique
of landmark tracking
combined
with photography
to aid in updating selenodetic
reference
points on the
near side of the m0on. Dim-light
photography was done during the Mercury
and Gemini programs and on Apollo 8 and 14. Apollo 15 obtained
excellent
quality
photographs
of solar corona, zodiacal
light,
lunar libration
region L4, and the lunar surface
near the terminator.
Apollo 16 obtained
additional
photographs
of solar corona and zodiacal
light,
as well as
photographs
of the Gum Nebula and other celestial
subjects.
Apollo 16
zodiacal
light photography
was performed using a polarization
filter,
and
Gum Nebula photographs
were taken, sequentially,
through red and bl~e color
filters.
Handheld cameras were used on both Apollo 15 and 16 to obtain
medium resolution
color photographs
of lunar surface
areas of scientific
interest.
,
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DETAILEDOBJECTIVE SUMMARY
TITLE:

VISUAL OBSERVATIONSFROMLUNARORBIT

PRINCIPAL INVESTIGATOR: Dr. Farouk El-Baz
Lunar Exploration
Department
Bell Laboratories,
Inc.
955 L'Enfant Plaza North, S.W.
Washington,
D.C. 20546
OBJECTIVE SUMMARY:
Visual observations
will be made by the command module pilot of specific
lunar surface
features
and processes.
Observations
will be relayed
to earth
in real time or, on the lunar backside,
recorded on tape.
The purpose of
visual
observations
is to complement photographic
and other remote-sensing
data by taking advantage
of the human eye's dynamic range and color sensitivity.
Visual observation
also provides
on-the-scene
interpretation
of any
unexpected
features
or phenomena.
The color sensitivity
of the eye permits
the deciphering
of subtle
differences
between lunar surface
units under
varying sun angles and viewing directions.
The dynamic range of the eye
allows visibility,
under proper adaptation
conditions,
within what appears
in photographs
as hard shadows and washout regions.
Visual observations
will aid in the regional
mapping and characteristics
of major lunar surface
units,
and in the understanding
of various
small-scale
features.
RELATEDOBJECTIVES AND MISSIONS:
Visual observations
of the moon have
missions,
but formal scheduling
of visual
on Apollo 15 and Apollo 16. The recorded
with photographs
taken with both handheld
Instrument
Module (SIM) bay cameras.
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been made on all lunar orbital
science
targets
has been done
observations
will be correlated
cameras and the Scientific
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DETAILED OBJECTIVE SUMMARY
TITLE:

SKYLABCONTAMINATION
STUDY

MSC POINT OF CONTACT:

Mr. Charles H. Glancy, PD4
Operations
Analysis
Branch
Manned Spacecraft
Center
Houston, Texas
77058

EXPERIMENTSUMMARY:
The purpose of this objective
is to obtain data on spacecraftinduced contamination
as measured with the Apollo 17 Far UV Spectrometer
and IR Scanning Radiometer
experiments.
During transearth
coast,
these
experiments
will monitor the contamination
produced by RCS thruster
firings,
waste water dumps, and urine dumps.
The fact that spacecraft
produce their own environment,
which may
interfere
with their
intended mission,
was first
recognized
when "fireflies"
were observed surrounding
the first
manned orbital
Mercury capsule.
Similar observations
have been made on all subsequent
manned spacecraft,
particularly
when liquids
are dumped overboard
forming ice crystals
which
act as light
scattering
centers.
A cloud of such crystals
will scatter
sufficient
light
to prevent most astronomical
experiments
from being performed from spacecraft
on the sunlit
portion
of the orbit.
The future
role of manned space flight
in astronomical
missions
depends on whether
or not space vehicles
can be designed such that the optical
environment
does not interfere
with experiment
measurements.
Apollo 15 and 16 provided
limited
photographic
data on contamination
during transearth
coast;
photographs
from Apollo 15 indicated
that particles
apparently
emerge from the spacecraft
vents as much as 25 minutes after
the dump is completed.
Mass Spectrometer
Experiments
on Apollo 15 and 16
also detected
large quantities
of contamination;
this contamination
was
collected
either
internally
from the SIM bay or externally
from a spacecraft
contamination
cloud.
The IR Scanning Radiometer
(ISR) Experiment to be flown on Apollo 17
can detect
and measure ice crystals
in the vicinity
of the spacecraft,
and therefore
can be used as a contamination
monitor.
Detection
can take
place by looking toward deep space to minimize the background.
On the
dark side of the moon, the ice crystals
can be detected
from their own
infrared
radiation.
Since their
temperatures
can be predicted,
the total
radiated
power can be interpreted
in terms of a combined size and spatial
density
distribution.
When the crystals
are illuminated
by sunlight,
they
will be detected
as a result
of the scattered
sunlight.
Measured intensity, as a function
of phase angle, will provide additional
data to
separate
size and spatial
distribution
functions.
Operation
of the ISR
during and after
a controlled
liquid dump and thruster
firings
will provide information
on the interference
produced by these events and on the
clearing
time required
after
such events.
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Information
on the contamination
environment associated
with manned
spacecraft
and its effects
can be obtained as a by-pr~duct
of the ISR.
The instrument
operates
in the region from 1175-1675 A and can provide
the following
information:
degradation
of the optics by contamination,
adsorption
of the contamination
cloud surrounding
the spacecraft,
scattering from particles
in the cloud, and duration
of a contamination
cloud
from a specific
waste water/urine
dump.
RELATEDOBJECTIVES ANDMISSIONS:
This objective
was previously
conducted on Apollo 16. Data obtained
will be supplemented by that expected to be obtained from the Far UV
SpeGtrometer and IR Scanning Radiometer experiments
on Apollo 17. These
data will be used to optimize experiments
and data collection
for the
Skylab missions.
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APPENDIXC
LUNARMAP DATAPACKAGE
Lunar surface maps of the Taurus-Littrow
landing site for Apollo 17
are used for crew traverse
training
and for planning and execution
of
lunar surface
activities.
Maps showing each LRV and contingency walking
traverse
and the geologic and topographic
points of interest
are included
in the data package.
The symbols for each of the maps are shown in the
Geologic Map Explanation
at the beginning of the package.

(

y,,___ _

SLUMP

TROUGHAXIS
Dashed where indefinite

l

BASE OF ESCARPMENT
Barb on slope
Dashed where indefinite

___

CRATER RIM CREST

BLOCK >2 m

X

BURIED GEOLOGICCONTACT
Outlines
edges of ejecta
blankets
buried by mantle units and distinguished
around larger
craters
and crater
clusters
by topographic
form

Dashed where approximately
located;
outlines
partly blocky subfloor materials
exposed below dark mantle
in crater walls and rims

GEOLOGICCONTACT

--

GEOLOGICAND TOPOGRAPHICSYMBOLS

A

1.2

341°

EXPLOSIVE PACKAGE
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EXPLANATIONFOR OPERATIONALMAPS - APOLLO 17 (TAURUS-LITTROW)LANDINGAREA
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