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PREFACE TO THE 3RD EDITION 

Since publication of the 2nd edition, minor changes have been made to 

the nominal :mV traverses, a better definition of the station tasks has 

been developed, and contingency guidelines for the traverses have been 

firmed up. Although much of the material from the 2nd edition is un

changed, it is reprinted here so that this document replaces the 2nd 

edition in its entirety. This new material will also be reflected in 

the final edition of the Lunar Surface Procedures Document. 

The changes to the lunar surface activity which affect the traverses 

are summarized below: 

a. Landing Point: Deployment of the heat flow experiment closer 

than about 300 m ( one crater radius ) from the rim of Camelot crater 

( station 5) would likely result in locally anomalous heat flow readings 

due to the presence of the crater . Estimates can be made for correction 

factors to the heat flow data, however, the validity of the corrections 

depends upon the accuracy of ones assumptions and models, so that overall 

an additional uncertainty is introduced in the final heat flow result due 

to the presence of the large crater. 

Although the nominal target point just meets the criterion for heat 

flow deployment one crater radius from the Camelot rim, the absence of 

any identifiable crater patterns in the vicinity of the target point will 

make it difficult for the crew to confirm that they have indeed landed at 

the desired pOint. However, slightly east of the target point ( about 200 m ) 
such crater patterns do exist. Therefore, it is planned to manually redesig

nate upranc;e to this area provided the automatic guidance is indeed on the 

pre-mission target point. The final touchdown point will, of course, be 
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subject to continuing assessment by the crew for landability. Dispersions 

could still result in landing elsewhere in the 1.5 k.m radius circle ( Figure 

7 ) and the mission support elements must be prepared to replan the traverses 

from any landing pOint. For pre-mission planning, however, the traverses 

-vrill originate from this new landing point 200 m east of the target point. 

This is reflected in the c5.1culated traverse parameters in this document 

and results in only minor changes. It will also be reflected in the on

board traverse maps. 

b. New eqllipment: The 500 mm camera system ha.s recently beei.1 ap

proved for Apollo 17 and will be used on the traverses to photograph targets 

of opportunity selected by the crew. No specific timeline allocation is 

made for 500 mm photography since it is understood that this activity will 

be accomplished within the framework of existing photographic tasks and 

"observation" time. 

c. EVA 1: The surface electrical properties transmitter deployment 

has been moved to the end of EVA 1 after the return from station 1. Thus, 

the EVA 1 traverse begins a few minutes earlier and ends earlier; the time 

at station 1 remains the same. The bar-chart timeline for EVA 1 is shown 

on page 43. 

d. EVA 2 :  N o  changes have been made to the EVA 2 traverses with the 

exception of the relocation of one of the LRV samples stops and minor 

changes to the traverse parameters resulting from the new landing point 

origin. 

e. EVA 3: Station 10 has been eliminated in favor of station lOb 

( Figure lib ) . This possibility was discussed in the previous edition as a 

real time alternate, but subsequent discussions have le.d to the decision 

to select lOb as the prime station. 
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INTRODUCTION 

The purpose of this document is to provide a consolidated source 

of information on the various aspects of Apollo 17 lunar surface 

activities to the many program elements involved in planning the 

Apollo 17 EVA's . It is recognized that the material contained herein 

will change as the Apollo 17 planning evolves; further, additional 

material will be added as it is developed. Revisions will be issued 

to recipients of the document periodically until such time as the 

official Lunar Surface Procedures document is published . Thereafter, 

this information will appear in the Lunar Surface Procedures document 

and its revisions. 

The present material has been developed by a number of sources: 

notably, the Field Geology Experiment Team, various individuals in 

the S:ience and Applications Directorate, the EVA Planning Branch of 

the Crew Procedures Division, the Operations Analysis Branch of 

ASPO, and the Experiments Branch of Flight Control Division. Special 

acknowledgement is made to Drs . V. L. Freeman, J. W. Head, W. R. Muehlberger, 

and E.  W. Wolfe who prepared the material on the geologic objectives of 

the mission, and the discussion of the Taurus-Littrow geologic setting , 

the Presentation and Data Management Group from the Apollo Spacecraft 

Program Office who prepared the figures and handled the publication, 

to Mr. Stanley M. Blackmer, the Apollo 17 Mission Staff Engineer, who 

provided many of the photographs as well as valuable criticism, and to 

Mrs. Carol Goree whose cooperation in assemblying and typing the report 

and whose patience and understanding in making the many revisions are 

greatly appreciated by the author. 
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LANDING SITE 

Geographic setting - The Taurus-Littrow region is located in the 

northeast quadr.ant of the moon (Figure 1), in the mountainous region 

of the southeastern rim of the Serenitatis bas in, approximately 750 km 

east of the Apollo 15  site (Figure 2). The site name is derived from 

the Taurus Mountains, which lie to the north and northeast of the site 

forming a mountainous plateau at the eastern edge of Serenitatis between 

Posidonius and Macrobius, and from Littrow, an old 30 km highland 

crater which lies approximately 35 kIn north of the landing site. This 

area i.s well illustrated in Figure 3, an Apollo 15  metric camera oblique, 

a view of the Taurus-Littrow area from south of the landing site. 

Pos idonius is the large crater in the upper left near the horizon, Mare 

Serenitatis is the dark region along the left margin, and the crater 

Littrow lies in the left-center, just north of the landing site. 

Macrobius is off the picture to the west and the relatively fresh large 

crater in the upper right is Romer. Figure 4 shows the. map location 

of thjs region. 

Approach and Landing - The approach to the landing point is from 

due east over a set of the sculptured hills which rise about 1 1/2 km 

above the plains. At the point where the descent trajectory passes over 

the hills, the terrain is about 75 0 meters above the landing site, and 

the spacecraft clears the local terrain by about 3000 meters. 

Figures 5 and 6 show two oblique views of the landing area and 

approach path. In Figure 6, South Massif is just out of view on the 

left margin but the light mantle material of the debris slide can be 

seen just downrange from the landing point. 
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Figure 7 shows a closer view of the landing area with the landing 

dispersion ellipse superimposed. Coordinates of the target point are 

as follows: longitude 300 44' 58-3" E, latitude 200 09' 50.5" N, 

radius 1,734,484 meters based on analytical triangulation of Apollo 15 

photography. Figure 7A shows the detailed view of the landing area. 

Sun elevation at landing is 13.30 and sun azimuth is 95.50• 

Figure 7B shows the variation of these parameters during the lunar stay 

period and extends through the post-ascent period. 
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F i g. 1 - Who l e moon vi ew s howi ng Apol l o  17 l andi ng s i te: 20 09'50"N, 30 44' 58"E. 



Fig. 2 - Lunar Orbiter IV view of Apollo 17 landing region. 
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landing region as seen by Apollo 15 mapping camera. 
is off the picture just below the center margin. 
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Fig . 4 - Map view of Apollo 17 landing region . 
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SOUTH 
MASSIF 

Fig. 5 - Apollo 15 oblique vievl of Taurus-Littrow area . 



Fig. 6 - Apollo 15 oblique view looking northwest at the Taurus-Littrow atea. 
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APPROXIMATE SCALE KILOMETERS 

Fig. 7 - Landing approach and landing dispersion ellipse. 



7A - Detailed view of the landing area. Approach is from 
right to left along the white line. "TP" represents the 
target point and "PLP" represents the planned landing 
point. 
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GEOLOGIC SETTING 

General - 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 8) 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. The regional 

distribution of the dark mantle material, roughly circumferential to 

Serenitatis, is illustrated in Figures 9A and 9B, earth-based telescopic 

views of the Serenitatis and Taurus-Littrow region. 

Figure 10 is an Apollo 15 photograph looking south toward the 

Apollo 17 landing site at the edge of Mare Serenitatis (on the right) . 

Several of the linear graben-like rilles so characteristic of the margins 

of large basins are seen in the center of the figure. The large crater 

in the center is Littrow B. The South Massif appears just at the upper 

tip of the engine nozzle, and the top of the North Massif is just below 

that. The dark mantle is visible south of Littrow and around the massifs. 

Plains units and low highlands are seen in the foreground. 

Geology of the landing area - The local setting of the landing site is 

shown in Figures 11 and 12, and the distribution of major geologic units is 

shown on Figure 13, a geologic map which covers approximately the same 

area as Figure 12. 
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Massif Material - Massif material forms the high, steep, relatively 

blocky mountain face immediately north and southwest of the landing 

point. The distinctive nature of the massifs is illustrated in Figure 14, 

which shows them grouped on the horizon in a view looking south. South 

Massif is indicated by the arrow. The 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, and 

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 Tranqui11itatis. Accordingly, the 

age of the massif material is regarded as Imbrian and pre-Imbrian (3.9 

billion years and older). 

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 and arcuate 

convex-outward shapes (Figure 12) are similar to shapes common in 

terrestrial volcanic domes rich in silica and thus they could be 

extrusive volcanic materials. 

Sculptured Hills Material - The sculptured hills unit, characterized 

by the occurrence of closely spaced domica1 hills (Figure 11) is wide

spread in the highlands between Serenitatis and Crisium. It is within 

traverse range northeast of the landing point (Figure 12, 13). Because 

of its occurrence in the walls and rims of old craters (e.g., Littrow), 
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(Figure 11) the sculpturing may be interpreted as an erosional degradation 

of highlands material controlled by pre-existing sets of fractures. 

Accordingly, the sculptured hills unit may be similar in composition and 

different in structural 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 compared with their relative abundance at the bases of massif slopes 

supports the hypothesis of compositional difference. The sculptured 

hills probably consist of ejecta of Imbrian and pre-Imbrian ages, but, 

again, they have some characteristics suggestive of volcanic origin. 

Low Hills Material - Low hills material occurs in discontinuous 

patches adjacent to massif and sculptured hills materials where they 

border the plains (Figure 11) . The low hills are most likely the tops 

of downfau1ted blocks of massif or sculptured hills materials that 

protrude slightly above the general plains surface (Figures 8, 12) . In 

addition, they may include materials derived from the adjacent uplands by 

mass wasting. 

Sub-Floor Material*- The relative evenness of the valley floor at the 

landing site suggests that a basin-filling unit ( sub-floor material ) was 

emplaced after formation of the trough (Figure 8). 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 (e.g. , Littrow ) or may underlie the topographic bench around the east 

edge of the Serenitatis basino 

* In previous discussions, the term "plains material" was used. The nomen

clature has been changed to "sub-floor material" to avoid confusion with the 

more familiar usage of "plains" meaning the valley floor independent of any 

stratigraphic connotation. 17 



Sub-floor material is presumably exposed in the bright walls of the 

craters on the plains. The abundance of blocks in the walls of these 

craters and on their rims indicates that the sub-floor material is either 

indurated or contains large indurated blocks. The large craters may 

penetrate through the sub-floor material into the underlying massif or 

hills units, which may be represented in their ejecta. Sub-floor material 

appears to be younger than the bulk of the massif and hill materials and 

is probably older than youngest mare fill of the Serenitatis basin. Hence 

an age of Imbrian or pre-Imbrian is inferred for the sub-floor material. 

Dark Mantle Material - Dark, presumably unconsolidated material 

with no resolvable large blocks (i.e., no blocks larger than 2 meters in 

diameter) occurs as a blanket a few meters to tens of meters thick on 

the plains surface and on the floors of nearby upland basins (Figure 9). 

It is discontinuous on sloping upland surfaces and on the steep walls 

of pre-existing craters (Figure 15). 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 we may misinterpret them 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. 

Light Mantle Material - A bright ray-like feature with linear ridges 

and finger-like projections onto the dark mantle extends north from the 

18 



South Massif (Figures 12,16). No source crater for such a ray of ejecta 

can be identified. Hence this light mantle material may have been 
deposited by an avalanche of unconsolidated debris from the slopes of the 

South Massif. It seemingly overlies 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 (>2 m) 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. 

Surface Features - Major surface features of special geologic interest 

include craters and the prominent east-fa�ing fault s�arp. 

The larger craters (generally >100 m) on the plains surface (Figure 15) 

are of three types: 

(1) large (.5-1 km) steep-sided craters that occur in a cluster 

near the landing point, 

(2) large subdued craters with barely perceptible rims, 

(3) scattered clusters of smaller « .5 km) craters. 

All three types are inferred to be older than the dark mantle although 

some could be contemporary volcanic sources. Exposures of wall and rim 

material are light colored and discontinuous. Most such exposures occur 

on the inner wall below the rim crest. Elsewhere the ejecta arem8nt1ed 

except for scattered blocks large enough to project through the thin 

dark mantle. Although the larger craters are probably of impact origin, a 

volcanic origin for some should be considered. 
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The dark mantle is excavated only by relatively small craters that 

are generally much less than 100 m in diameter. The most likely vents 

for dark mantle material in the nearby uplands are small craters with 

related very dark deposits of local extent. Vents in the plains area may 

be represented by similar small craters closely enough spaced so that 

the ejecta blankets overlap. 

An apparently young, east-facing scarp. with local height of as 

much as 80 m, crosses the floor of the trough about 5 km west of the 

landing point and continues into the North Massif (Figure 16) . The scarp, 

which probably represents the surface trace of a complex fault, consists 

of alternating north and northwest-striking segments, each on the order 

of 5 km long. Some segments occur as single, continuous, approximately 

straight scarps, others as zones of discontinuous en echelon scarps. 

Between the light mantle unit and the North Massif the scarp may be 

covered by the dark mantle unit, which it therefore appears to antedate. 

However, distinctness of some segments of the scarp in the area of the 

light mantle and absence of dark mantle on some segments of the scarp on 

the North Massif suggest that younger movement may have occurred. 

Regolith - An unusually small thickness of regolith is expected on 

the surfaces of the dark and light mantle units. In Apollo 15 orbital 

photographs with resolution of a few meters, these surfaces are not 

saturated by resolvable craters. An albedo boundary that may represent 

the edge of a local dark mantle unit crossing a . 5  km crater about 2 km 

south of the landing point (Figure 15) shows no evidence of mixing at 

the same high resolution. Extrapolation from crater counts in the dark 

mantle suggests that crater diameters at the upper limit of the steady 

state distribution are most probably . 3  m but may be as large as 3 m. 
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Hence the mean thickness of completely mixed regolith may lie within 

the range of 3 to 30 cm. 
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8 - Schematic view of Taurus-Littrow landing and traverse region looking east-southeast. 

X is nominal landing site. Vertical exaggeration about 2.5. 





Fig. 98 - Ear th-based telescopic view of Apollo 17 landing region. 



Fig. 10 . Southerly· looking oblique view of of Apollo 17 landing region taken from Apollo 15. 





Fig. 12 - Enlargement of mapping camera view of Apollo 17 landing area and traverse area 
from Fi qure 1 1. 
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Fig. 14 - Southerly-looking oblique from Apollo 15. 



Fig. 15 - Detailed view of plains/da rk mantle a rea. 



SOUTH MASSIF 

Fig. 16 � Detailed view of South Massif/Light Mantle/Scarp area. 



LUNAR SURFACE OBJECTIVES 

The lunar surface science objectives are described in the Mission 

Science Planning Doc\l.lllent and the Mission Requirements Document. These 

objectives are enumerated below: 

1. Apollo Lunar Surface Experiments Package 

a. Heat Flow Experiment 

b. Seismic Profiling Experiment 

c. Lunar Ejecta and Meteroid Experiment 

d. Lunar .Atmospher ic Compos ition Exper iment 

e. Lunar Surface Gravimeter 

2. F ield Geology, includes 

sampling objectives and deep drill core 

3. Traverse Gravimeter 

h. Surface Electrical Properties 

5. Neutron Flux Monitor 

6. Cosmic Ray Detector 

A detailed discussion of these objectives and their priorities 

can be found in the aforementioned documents. It is the purpose of 

the present document to discuss in detail only those which bear on the 

traverses; principally the field geology observations and sampling, and, 

to the extent that traverses are affected, the traverse geophysics 

experiments ( Surface Electrical Properties, Traverse Gravimeter, and 

Se ismic Profiling ) . These discussions follow: The reader is referred 

to Figures 17 to 20 for :'dentification of the traverse stations 

and to Appendix 2 for the onboard version of the traverse maps. 

Geologic Objectives and Exploration Rationale -

1. Massif and related units - Observations, characterization, 

and sampling 33 



a. Mode of origin and emplacement - the massif and related 

units are probably composed of breccia from various ejecta blankets, most 

likely arranged in subhorizontal layers with the youngest deposits lying 

at higher elevations. Observational and photographic data bearing on 

this problem will be gathered. 

b. Vertical variation - the light mantle unit appears to 

be some type of debris flow or avalanche which may contain massif material 

derived from the South Massif. Sampling stations (2, 3, and 4) are 

scheduled in the light mantle in a direction normal to the mountain front 

in the hope that a maximum variety of South Massif rock types will be 

collected. Sampling at the base of the massifs is also designed to 

collect the widest possible variety of samples of massif material through 

sampling of boulders derived from the mountain slopes and c0llection of 

rake, soil, and other documented samples (stations 2, 6, and 7). Investi

gation of boulders should provide the opportunity to examine and document 

internal structures indicative of the mode of origin of the massif 

materials. 

c. Areal variation - sampling at and within the North 

and South Massifs and comparison with the sculptured hills is designed 

to provide data on areal variation of highlands material. The distinct 

morphology of the sculptured hills suggests that they may be of different 

composition from the massifs. Station 8 is designed to investigate this 

possibility. 

Relationships of the massif and massif-related units to the dark 

mantle unit are being investigated at stations 6-7, and 8; to the 

light mantle at station 2. 
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2. Dark mantle material - observations, characterization, 

and sampling 

a. Mode of origin and emplacement - the dark mantle may 

be a volcanic pyroclastic deposit. Sources of the widespread dark mantle 

on the plains have not been specifically identified, but a variety of 

crater types (stations 1, 4, 5, 9, lOB), among which sources might be 

included, will be investigated. In addition, investigation of a possible 

exposure of the edge of a local young dark mantle unit (station 1) may 

provide important data on the mechanism of emplacement. 

b. Internal stratigraphy - both the vertical compositional 

variation in the dark mantle and the time span during which it accumulated 

are of scientific interest. Radial sampling of craters at stations 4 

and 9 as well as numerous core tubes are designed to provide data on 

these questions. 

c. External stratigraphy - observations and photographs 

of the relationships of the dark mantle to other units will also help 

to establish its historical significance. Relationships to the sub-"floor 

unit will be studies at stations 1, 5, and lOB and with the massifs at 

stations 6, 7, and 8. Observations of the relations of the dark and 

light mantles will be made as the crew drives across the contact and at 

station 4 where they will investigate a dark halo crater in the light 

mantle. 

d. Areal variation - possible areal variations will be 

investigated at widespread sampling points in the dark mantle (stations 1, 

4, 5, 8, 9, lOB, and several LRV sample sites ); these stations will 

provide samples over an area of about 30 square km. If sources are local, 

a variety of sources will be sampled. 
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3. Sub-floor material - observations, characterization, and 

sampling 

a. Mode of origin and emplacement - the sub -floor materials 

may be volcanic in origin or they may be impact breccias. Early 

characterization of rock types at station 1 should bear on this question. 

b. Areal variation - separation of stations 1, 5, and lOB 

by several kilometers provides the opportunity to investigate areal 

variation. The relationship of the sub-floor material to the dark mantle 

and possibly to other underlying units will also be investigated. 
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LRV TRAVERSES 

During the 75 -hour lunar surface stay time three 7 -hour EVA I S are 

planned. EVA 1 is largely occupied with the deployment of the LRV, ALSEP, 

and other experiments, with about 2 hours available for a traverse. EVA IS 2 

and 3 are largely devoted to the traverses. This section presents the de-

tails of the LRV traverses as currently planned. 

EVA 1 - A summary timeline of EVA 1 activities is shown on page 43. 

Approximately the first 1 3/4 hours are spent in the 1M area off-loading 

the LRV, configuring the LRV for the traverse and off-loading the ALSEP 

and fueling the RTG. The crew then moves to the ALSEP deployment site 

acout 100 m west of the 1M where they spend the next 2 1/4 hours. During 

this period, the ALSEP experiments are deployed, the deep drill core is 

obtained, and the neutron flux monitor emplaced in the deep drill core 

hole, from which it will be recovered at the end of EVA 3.*A geophone 

array is deployed as part of ALSEP Seismic Profiling Experiment and will 

be employed later to detect the seismic waves from eight separate explosive 

charges to be deployed at various points on the LRV traverses. 

Following the activities at the ALSEP site, the crew configures for 

the traverse, off-loads the SEP transmitter from the 1M and emplaces it 

at a site about 100 m east of the 1M where it will be deployed at the end 

of EVA 1 and then departs on the EVA 1 traverse, a little more than 4 hours 

into the EVA. 

Objectives for the EVA 1 traverse are to investigate and sample the 

sub-floor material and the dark mantle, emplace seismic profiling charges, 

and obtain traverse gravimeter measurements. Figure 18 shows the route of 

the traverse across the dark mantle material southeastward to station 1. En-

route to station 1, a short stop is ma.de (noted by the X) to emplace the 

* Limited sampling may als 0 be done in the ALSEP area if time permits. 
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1 pound explosive charge for the Seismic Profiling Experiment. Station 1 
duration is 1 hour 06 minutes and details of the station objectives and 

acti vi ties are shown in the pages following Figure 18. Included in 

the station activities is the deployment of the 3 pound seismic profiling 

charge. Leaving station 1, the crew return to the LM via their outbound 

path with a short stop enroute to emplace the 1/2 pound seismic profiling 

charge. The final hour of EVA 1 is spent in SEP antenna deployment and 

closeout activities at the LM.* Details of the traverse parameters including 

consumables margins for traverse contingency cases appear in the tables fol

lowing the station activity discussion. 

EVA 2 - Objectives of the EVA 2 traverse are to investigate and 

sample the base of the South Massif and the light mantle material of 

the debris slide, further investigation and sampling of the dark mantle 

and sub-floor material, emplacement of seismic profiling charges, obtaining 

traverse gravimeter measurements, and obtaining data fOl; the Surface 

Electrical Properties Experiment. 

The initial 52 minutes of the EVA is spent in configuring for the 

traverse 0 Equipment is loaded on the LRV, base measurements are made 

with the traverse gravimeter, the SEP transmitter and receiver are 

turned on and the traverse begins from the SEP site. A short stop is 

made about 500 feet west of the ALSEP area where a 1/8 pound seismic 

profiling charge is deployed. Enroute to station 2 (Figure 19), two 

short stops are scheduled (2 minutes each ) where samples are taken from 

the LRV using the LRV sampling device. Approximately 2 1/2 hours of 

station time are spent on the light mantle material at three major 

stations (2, 3, and 4) and three short LRV sampling stopso 

* The Fuel Products Contamination Sample will probably be obtained during 

this period, also. 
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Proceeding eastward from station 4, there is a short stop at the 

depression about 1 kID east of station 4 where the 6 pound seismic 

profiling charge is deployed, an LRV sample is collected, and obser

vations and photographs of the depression are made. Depending upon the 

crews' assessment, additional time could be invested here at the expense 

of station 5. An additional LRV sample is collected enroute to station 5. 

Station 5, where approximately 1/2 hour is available, provides a further 

opportuni ty for investigating the sub-floor material and dark mantle. The 

traverse then returns to the 1M with an intermediate stop about 250 m west 

of the ALSEP where a 1/4 pound seismic profiling charge is deployed. The 

final 44 minutes of EVA 2 are spent in closeout activities in the 1M area. 

Details of the station objectives and activities appear in the pages 

following Figure 19. Tables of detailed traverse parameters follow the 

station activity discussion. 

EVA 3 - Objectives of the EVA 3 traverse are to investigate and 

sample the North Massif and sculptured hills material to the north and 

northeast of the landing site, further investigation and sampling of 

the dark mantle and sub-floor material, emplacement of seismic profiling 

charges, obtaining traverse gravimeter measurements, and obtaining data 

for the Surface Electrical Properties Experiment. 

The initial 45 minutes of the EVA is spent in configuring for the 

traverse. Leaving the 1M area, the traverse proceeds in a northerly 

direction to station 6 with a single IRV sampling stop enroute. 

Approximately 2 1/4 hours station time is spent in the North Massif/ 

sculptured hills area at three major stations ( stations 6, 7, 8; see 

Figure 20). Proceeding westerly from station 8, the traverse continues 

to station 9 where a fresh 80 m crater provides an opportunity to 
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investigate the dark mantle and possibly learn something about its 

stratigraphy. Leaving station 9, the traverse route goes in a 

southerly direction to station lOB. A single LRV sampling stop is 

made enroute to station lOB. Sampling and observations of the dark 

mantle and plains material occupy the 47 minutes available at 

station lOB. 

The traverse then returns to the 1M area. Two seismic profiling 

charges (1/4 pounds and 1/8 pounds ) are emplaced in the vicinity of 

the SEP station at the conclusion of the traverse. The final 55  minutes 

of EVA 3 are spent in closeout activities, including the retrieval of 

the neutron flux monitor probe at the ALSEP site. 

Details of the station objectives and activities appear in the 

pages following Figure 20. Tables of detailed traverse parameters 

follow the station activity discus�ion. 
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Fig. 17B - Pictorial view of the LRV traverses 
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EVA-1 Station 1 Station time 1+06 

Location: East rim of 650 m crater at boundary between dark mantle and blocky 
sub floor material. 

Geologic setting: Subfloor material is exposed in parts of the crater wall and 
rim as ejecta, talus, and perhaps outcrop. The subf100r unit is 
interpreted as basin-filling material such as lava flows, impact 
breccias, impact melts, or colluvial deposits emplaced after formation 
of the landing site valley. The original valley floor upon which 

Objectives: 

the subfloor unit was deposited may have consisted of the upper part 
of the massif or sculptured hills units, and these materials may have 
been included in the ejecta at station 1. 

Dark mantle covers the floor and parts of the crater wall and rim. 
Unusually dark mantle that could represent a younger or thicker (and 
hence less mixed) mantle deposit covers the southern half of the 
crater. Its northern boundary crosses the crater floor and wall as 
a distinct nearly straight line. An additional small patch of very 
dark mantle occurs on the north wall and rim of the crater. The dark 
mantle may be young, fine grained pyroclastic material derived from 
abundant, small vents that are generally unidentifiable in the orbital 
photographs. 

·Characterize subf100r material 
-Investigate historical sequence and mode of origin of dark mantle 
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EVA-l Station 1 continued 

Tasks * 

-Observe/photograph crater walls, 
rims, ejecta 

Subfloor: 

-Blocks 
-Observe/photograph structures and 

textures in several blocks in both 
bright and dark portions of crater 
rim 

-Documented samples 

-Rocks and soils 
-Documented samples 
-Rake 

-Pan 

Dark mantle: 

-Observe/photograph dark mantle-
very dark mantle-subfloor contacts 

-Documented samples - dark mantle 
and very dark mantle 

-Rake-very dark mantle 

-Trench - dark mantle--very dark mantle 
contact; very dark mantle--subf100r 
contact 

-Double core in very dark mantle near 
contact with dark mantle 

-Observe/photograph mantle--block 
relationships 

-Observe/photograph contrasting light 
and dark areas elsewhere on crater 
rim (especially dark patch on north 
rim) 

-Pan 

Rationale 

-Origin of crater 

-Block structure and lithology as 
recorded in photographs and samples 
provide data on variety and inter
relations of rock types and on origin 
and histoey of subfloor unit; 
lithologic distinction across albedo 
boundary would suggest high angle 
contact between distinct subfloor units. 

-Supplemental to block sampling; 
increases probability of comprehensively 
sampling subfloor materials. 

-Location; setting; crater wall 
structures; plains--dark mantle 
relationships 

·Geometry and origin of mantle 

• Composition; age; mixing 

-Texture of mantle permitting, rake 
might optimize collection of scattered 
lithic fragments 

·Geometry and origin of mantle units; 
relative amounts of regolith 
development 

• Stratigraphy; contact attitude; 
regolith history; sampling undisturbed 
mantle material 

·Chronology of blocks and mantle; origin 
of mantle 

·Possible clues to origin of mantle 

·Stereoscopic view (with earlier pan) of 
crater wall, very dark mantle contact 
crossing crater 

* Considered to be an all inclusive shopping list of tasks if time were 
available. The station timeline which follows presents the particular tasks 
( and time allocations ) which were selected as the nomina.l station activities. 
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Station 1 Timeline 

EVA-l 

Initial overhead 

Observation 

-Crater, rim, ejecta, wall 

-Blocks, characterize and compare 

-relate to subfloor 

-Subf100r and mantle contacts 

-Block-mantle relationships 
-Regolith development 

Subfloor 

-Documented sampling-emphasis on blocks 

-Rake/soil (kg) 
-Pan 

Subfloor and mantle contacts 

-Exploratory trench and photographs 

-Double core in youngest unit 

Very dark mantle 

-Documented sample 

-Rake/soil (kg) 
-Pan 

Dark mantle 

-Documented sample 

Seismic charge deploy 

Final overhead 
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Fig . 19 - EVA 2 L RV traverse 



EVA 2 Station 2 Station time 0 + 50 

Location : Base of South Massif at contact between South Massif and light mantle 

Geologic setting : Massif material ' underlies the steep mountain face at 
station 2 .  Most probably it consists of sheets of breccia ej ected from 
the moon ' s  large basins as they were formed . Faulting related to the 
Serenitatis event is thought to have uplifted the massif relative to the 
val ley floor . Subsequent movement may also have occurred . However , the 
lower part of the mountai n  face is probably covered by talus that buries 
the bounding fault zone . 

Light mantle occurs as a relatively thin ray-like sheet that extends onto 
the valley floor from the base of the massif . Absence of a like ly source 
crater suggests that the light mantle is not a ray of ej ecta .  It may be 
debris from the mountain face deposited by an avalanche fairly late in the 
history of the landing area . 

Obj ectives :  
- Characterize South Massif bedrock as represented by materials at base of 

slope . 

-Characterize light mantle and investigate features indicative of its 
origin . 
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EVA 2 Station 2 (continued) 

TASKS * 

Mass i f :  
- Documented samples of rocks and 

soil with spec ial emphasis on 
blocks with tracks . 

- Observe/photograph tracks and 
block sources 

- Observe/photograph block struc
tures--textures 

- Rake sample 

- Observe/photograph proximal 
edge of light mantle 

- Relate sample locations to 
proximal edge of light 
mantle ; collect from above 
light mantle if po s s ible 

- Pan-southeast crest of rim 
of Nansen crater near base of 
massif 

Light mantle : 
- Documented samples of rocks 

and so il 

· Rake sample ( intercrater area) 

- Observe/photograph surface struc
tures such as riges and troughs 

- Trench 

- Observe/photograph layering or 
other structure in trench walls 

- Pan from rim of Nansen crater 
----SO ( ? )  m away from intersection 

of rim with massif 

RATIONALE 

- Collect representative sample of �assif rock 
type s  as repre sented in talus at base ; blocks 
with tracks mos t  probably derived from massif 

- Documentation of block sources may permit 
s tratigraphic analysis of massif 

- Block s tructures and textures record 
his tory of emplacement and deformation 
of ma ssif materials 

- Stati stical sample of lithologic 
variety in pebble-size fragments in 
massif talus 

- Documents discrimination between talus and 
light mantle materials ;  may show light 
mantle features indicative of mantle 
origin 

- Light mantle , if derived from massif , may 
represent sourc e  di stinct from major 
source s  of talus ; hence discriminate 
sampling may permit stratigraphic inter
pretation of ma s s if materials 

- Massi f-light mantle structures ,  contact ; 
trough at massif base ; blocks near 
massif base 

- Characterize lithology of light mantle 
materials (which presumably were derived 
from south massif ) ; exposure age of 
light mantle surface ; possible sample of 
Nansen e j ecta (could include subfloor 
or mas s i f  material s )  

· Statistical sample of lithologic varieties in 
pebble-size fragments for comparison with rake 
samples from massif and from stations 3 and 4 

- Surface structures may be indicative of 
emplacement mechanism 

- Internal structures may provide evidence 
of mode of emplacement of l ight mantle 

- Stereoscopic view (with pan 1 )  of lower 
massif , trough and boulders near massif 
base ; surface s tructure s on light mantle . 

* Considered to be an all inclusive shopping list of tasks if time were available. 
The station timeline which follows presents the" particular tasks ( and time allocations ) 
whi c h  were selected as the nominal station activities _ 
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EVA 2 Station 2 time1ine 
CDR 

Initial overhead 5 

Observation 10 
" Blocks , tracks and sources 
" Block s ,  structures and textures 
"Massif/light mantle contact 
" Light mantle ,  surficial and 

internal s tructure 
"Regolith 

Massif 21 
" Documented sampling-emphasis on 

blocks wi th tracks 
" Rake/ so i1 (kg) 
" Pan 

Light mantle 
" Documented sampling-rocks 
" Rake/soil ( intercrater area) 
" Pan 

Final overhead 

55 

10 

4 
50 

o + 50 
LMP 

5 

10 

21 

10 

4 
50 



EVA 2 Station 3 Station time 0 + 45 

Location: Base of scarp approximately halfway from station 2 to station 4. 

Geologic setting: Light mantle apparently veneers the scarp, which may be the 

topographic expression of a fault, upthrown on the west. Presence of the 

scarp when the light mantle was emplaced may have produced depositional 

structures in the light mantle that can be used to interpret its origin. 

Ledges or blocks representing the bedrock underlying the scarp face may be 

accessible although none are recognized in pre-mission photographs. Two 

fresh craters, 15 and 20 m in diameter penetrate the surface of the light 

mantle near the base of the scarp. 

Objectives: 

-Sample central part of light mantle near base of scarp. 

-Examine and sample scarp to determine interrelations and chronology of 

scarp and mantle materials. 

1 
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EVA 2 Station 3 (continued) 

TASKS * 

Light mantle :  

·Documented samples of rocks 
and soil 

· Rake sample ( inter-crater area ) 

• Double core in tmdisturbed surface 
near base of scarp ( lower section 
goe s in CSVC) 

·Radial sample 15-20 m fre sh 
crater 

· Pan near 15-20 m fresh crater 

·Observe/photograph surface 
structures ,  textures ,  and 
fragment distribution ; note 
apparent relations to scarp 

· Trench in undisturbed surface 
of light mantle 

· Observe/photograph layering or 
other struc ture in trench walls 

RATIONALE 

·Characterize lithology of light 
mantle materials (presumably 
these were derived from South 
Massif ) ; exposure age of light 
mantle surface . 

· Statistical sample of lithologic 
varietie s in pebble-size 
fragments for comparison with samples 
from stations 2 and 4 • 

· Regolith development ; detailed stratigraphy 
of upper meter of light mantle ;  possible 
volatiles in fault zone . 

· Stratigraphy of upper 3 to 4 m ' of 
light mantle . 

· Location ; character of scarp , light 
mantle surface , and sampled crater . 

·May indicate mode of emplacement of 
light mantle . 

· Internal structures may indicate 
emplacement mechani sm for light 
mantle ; regolith thickness--re lative 
age by compari son with regolith on 
dark mantle . 
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EVA 2 Station 3 (continued) 

Scarp: 

- Observe/photograph ( flight-
line surveys ) surface structures , 
textures ,  and fragment distribu
tion . 

-Documented samples of scarp 
materials--may be desirable to 
observe aud sample a t  small 
fresh crater . 

- Trench - Observe/photograph 
layering or other structures 
in trench wal l s  

- Pan near scarp base 

- Characterize scarp and 
forming its surface ;  chrono logy 
of scarp and mantle units ; origin 
of mantle units .  

- Scarp (or small fresh crater in scarp 
face)  may expose (or excavate ) 
materials older than the light 
mantle (e . g .  dark mantle or sub
floor ) . Occurrence of such material s at 
or near scarp face bears on chronology 
of scarp and mantle units and on 
mechanisms of scarp and mantle origins . 

- Stratigraphy ; or1g1n of scarp face ; origin 
of light mantle .  

- Scarp and light mantle features ; stereo
scopic view with previous pan . 

* Considered to be an all inclusive shopping list of tasks if time were 
available . The station timeline which follows presents the particular 
tasks ( and time allocations ) which were selected as the nominal station 
activities . 
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EVA 2 Station 3 timeline 

Initial overhead 

Observation 

- Distinguish light mantle and 
scarp materials 

- Chronology of scarp and light mantle 
(light mantle draping? , faulted? ) 

- Depositional features of mantle on surface 
and in exploratory trenches; regolith development 

Light mantle 

- Documented sampling (possible radial 
sampling )  - rim of 2 0  m bright crater 

- Rake/soil (inter-crater area) 
· Pan 
- Double core by CDR near scarp base ; lower section 

goes in CSVC 
Scarp 

- Exploratory trench ; 
documented sampling (by LMP) 

-Flight-line survey 
- Pan 

F inal overhead 
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EVA 2 Station 4 Station ti�e a + 40 

Location : Dark halo crater at distal end of light mantle .  

Geologic setting : A rayed , 110 m, dark halo crater is  superimposed on the distal 
end of the light mantle . It seems likely that the crater was 
formed by impact and excavated thick dark mantle from below the light 

mantle .  The crater floor is flat , benched , very rough , and i s  apparently 
covered by dark mantle material . This floor may represent a resistant layer , 
perhaps the top of the subfloor unit , about 10 m below the general 
level of the valley floor . No light colored materials or blocks are 
visible on the crater walls or rim ,  but subfloor fragments could be 
pre sent . 

Alternatively ,  the crater could be a vent that produced a small amount 
of dark mantle material after emplacement of the light mantle .  

Several small bright craters occur in the light mantle south o f  the 
dark halo crater . They suggest that the light mantle may be as 
much as 4 m thick in this area . Two smal l craters nearest the dark 
halo crater could be in light colored ej ecta (overturned light 
mantle ) of the dark crater . 

Obj ectives : 

· Examine dark halo crater to determine its origin and sample its ej ecta . 

· Examine distal end of light mantle and sample its variety o f  rock 
types . 

--+------,.'?r'"------------- I 
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EVA 2 Station 4 ( continued) 

TASKS * 

Dark halo cra ter : 

oObserve/photograph ej ecta , rim , 
crater interior 

oRadial sample (dixie cup) 
5 sample minimum 

oDocumented samples - rocks and 
soil at crater rim (possible 
rake sample) 

oDouble core near edge of dark halo 
(if  impact , core just within dark 

e j ec ta ;  if volcanic , try for one 
drive tube ful l  of dark ej ecta )  

o pan - crater rim 

o Polarimetry - crater rim 

·Exploratory trench 

Light mantle : 

oObserve/photograph surface 
structures , textures , fragment 
distribution , internal struc
ture , regolith 

· Rake sample (intercrater area) 

oDocumented samples of rocks and 
soil from rim and ej ecta blanket 
of small (approx . 10 m) fresh 
crater 

·Pan 

RATIONALE 

oCrater origin ; sampling rationale 

oStratigraphy of dark mantle 

oCharacterize lithology of dark 
mantle ; poss ible sample of subfloor 
material ; expo sure age of crater 

oStratigraphy of ej ecta and underlying 
light mantle 

oCrater structures ; scarp 

·Polarimetry of north and south massifs 
and sculptured hills to provide data 
on their simi larities and differences 

oCompare regolith deve lopment with 
regolith on light mantle 

oMode of emplacement ; compare with stations 
2 and 3 ;  relative age based on regolith 
thickness 

o Statistical sample of lithologic 
varieties in pebble-size fragments 
for comparison with samples from 
stations 2 and 3 

oCharacterize litho logy of light 
mantle materials 

o Locatio n ,  sampling context 

* Considered to be an all inclusive shopping list of tasks if time were 
available. The station timeline which follows presents the particular 
tasks ( and time allocations ) which were selected as the nominal station 
activities . 
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EVA 2 Station 4 Timeline 

Initial overhead 

Observation 

- Dark halo crater interior , 
deposits (origin ) , regolith 

- Light mantle lithology , structures , regolith 
- Uplands and scarp ( 500 mm) 

Dark halo crater 

- Documented sampling (rim) 
possible rake soil 

- Pan ( rim) 
- Polarimetry (rim) 
- Radial sample (dixie cup ) 

(at least 5 sample s )  

L ight mantle 

- Documented sampling (bright crater) 
- Rake/soil ( inter-crater ) 
- Pan 

F inal overhead 
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EVA 2 Station 5 Time 0 + 30 

Location : Southwest side of low-rimmed 700 m crater west of landing point. 

Geologic setting : As at station 1 ,  sub floor material is exposed in parts of 

the crater rim and wall . Accessible exposures , however , are few and 

small ,  and no blocks are resolvable in the station area . Dark mantle 

covers the floor and much of the rim and wall of the crater . 

Objectives :  

· Observe and sample subfloor and dark mantle materials for comparison 

with other stations . 
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EVA 2 Station 5 (continued) 

TASKS * RATIONALE 

" Observe/photograph crater walls , "Crater oriqin 
rims 

Dark mantle : 

" Double core through dark mantle/ 
subfloor interface 

"Trench ; observe/photograph regolith 

Subfloor : 

" Documented samples 
-Rake/soil 

" Lateral variation in dark mantle 
(compare with deep drill core ) ; charac

ter , age of pre-mantle surface 

"Compari son with light mantle for 
relative aqe ; with other dark mantle 
areas for cause of thinning on crater 
rim 

" Representative sampling of subfloor 
materials for comparison with samples 
from stations l and 10 

* Considered to 
available. The 
tasks (and time 
activities. 

be an all inclusive shopping list of tasks if time were 
station timeline which follows presents the particular 
allocations ) which were selected as the nominal station 
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EVA 2 Station 5 Timeline 

InItial overhead 

Observation 

-Crater wal l/rim (origin ) 
- Subfloor - compare with station I 
- Subfloor/dark mantle contact 
- Regolith 

Subfloor 

- Documented sampling 
- Rake/soi l 

Dark mantle 

- Double core (including top 
of subfloor unit ) 

- Pans ( stereo-camelot) 

F inal overhead 

6 5  

o + 3 0  

CDR LMP 

5 5 

3 3 

9 9 

9 9 

4 4 

30 30 



L_ t'l 
F' I D E 

l ··· ::: � : C H  

P = . 2 (1 

I? I D E 

L �: '  ... ' - �: A  
P I DE 

F: I D E 

2 

P I D E 

L P '  ... ' - ·�: H 
P I D E 

L F: '· ... - S A  

P I D E 

P I D E 

L f'. ' .... -.:: A 

P I D E 

4 

F: I D E 

PHOTO 

L F: '· ... - :: A  

6 � : C H  

P = 2 . 4  

F: I D E 

L P '· ... - ·�: A 

P I D E 
c
._' 

P I D E 

1 .·· A � : C H  

J;� = . 2 5 

P I D E 

U'l 

T O T A L ::: 

E'· ... A 2 

�: E (3 t'1 E r·� T 

II I � T A tKE 

0:: K t'l ::O 

0 

-.:: 

(I 

:: -

1 

1 

0 

1 

(I 

1 

I) 

I) 

0 

0 

. 4  (I 

. 4 3 

. 3 ·� 

. 4 0  

· 

· 

· 

· 

0 0  

0 ::; 

-;0 '-' , . -. -

o '==' 

. 7 '3 

• :::: .==, 

· 
'� ::: 

· ( '? 

7 -:' 
· , l.-

. 4  (I 

A P O L L O  1 7  TAUPUS L I T T P D W  T P A V E P S E S  

C A L C U L A TE D  D A T A  

E '· ... A :::TAPT 1 3 9 : 1 0  H F.· : M  I t� GET 

L P '· ... T O TA L  A P F.: I VE 

t'1 D B I L I T 'r' F: I DE TF.:A'· ... EL S T A T I m� ::;:: T D P  

PATE T I t'lE D I ::: TAtKE E V A  T I M E T I M E 

O:: f:::t'l .···· H P ::O ( t'l I t� ::o  O:: K M ::O O:: H P + l'l I t� )  0:: H P + M  I t·� ::O 

0 · 0 0  0 +  0 0 + 5 2  
-::' :::;: 0  

-
, · .:: 

0 . 4 0  0 + 5 5  0 +  :;: 
-::' 

• ::;:: 0 2 S  , 
. -, .

: . . :' 1 + 2 E  . 0 +  -:. . .:. · 

'-" -' 0.... 

7 . 3 0  .:: -
4 · .-. . -. 

• .::. c. 1 + ] 2  0 +  2 

7 · 3 0  2 ::� 

7 . 6 2 2 +  2 0 + 5 0 

7 . :::: I) ::: 
'
:

. . 6 2 :;: +  0 0 +  
-

'-' C 
-::' . 3 0  9 , 

'3 . 7 0  3 + 1 1 0 +  .-, 0::. 
..., :;:: 0 6 f · 

1 0 . 4 3 3 + 1 9  0 + 4 5  

7 . :::: 0 '3 

1 1 � ,-, 
• ,_I e. 4 + 1 3  0+ 2 

7 • :::: 0 .: . 
1 2  . 3 1  4 + 2 1 0 + 4 0 

7 . 3 0  1 1 

1 ·:' . _
. 

. 7 0  5 +  1 ·:' 
._ . 0 +  "5 

7 . 3 0  .
:
' '-' 

1 4  . 6 3 5 + 2 5  0 +  .-
. 

0::. 
-::' :;:: 0 6 , · 

1 5  . 4 2 5 + 3 4  0 + 3 0 
..., . 3 0  E, f 

1 6  · 1 4  6 + 1 0 0 +  3 

7 . 3 0  :: 
1 6  . 54 6 + 1 6  0 + 4 4  

1 3 E. 4 + 4 4  

66 

t·m '·.·' 6 1 9 7 2  

D E F'AF.· T 

::: T A T I m� 

E '· ... A T I 1'1E 

( H P + l'l I ti ::O  

0 + 5 2  

0 + 5 ::: 

1 + 2 ::: 

1 + 3 4  

2 + 5 2  

:;:: + :. 0.... 

3 +  1 :' ._. 

4 +  4 

4 +  1 5  

5 +  1 

5 + 1 ::: 

5 + 2 7  

E. + 4 

E. + 1 ·:' ._' 

7 +  0 

7 +  (I 



r;:: E T Uf": I'� 
II I S T A r'l C E  

:: T A T  T O  L �' 
t·m ( �:::r" )  

L t·, 

1 ···· ::: �� C H  
R = . 2 0  
L f": '· ... - S:A 

L R '·.,' - :: A 

LR' ... ' - ·S: A 
Lf"· '· ... - S: A 

L R '·,·' - :S A  
4 
P H O T O  
L P '· ... - :S:A 
6 � � C H  

R = 2 . 4  
L f": ' .... - .:: A 
5 

P= . 2 5 

L t·, 

0 

0 

--: -
4 
"? , 
t:, 
0::-. _' 
5 

4 
=. 

l-

1 
1 

0 

0 

. 0 0 

. ::: 0 

� '-I 
· , . . :" 
· 1 2  

• 5 0 

. 5 (1 

• 4 1  

. 5 0  

· 1 ':' '-' 
. :::4 

. ':: q  
· 1 2  

. 4  (I 

· 0 0  

- - - - - - - - ------- T RAVERSE C ONT I NGENC I E S - - - - - - - - - - - - - -

---------- L RV F A I L U R E- - - - - - - - - - - - - - - - PL S S  F A I L U R E - -

W A L K B A C K  S T A T I ON MARG I N  A B OV E M I N  L R V R I IIE B AC K 
T I M E W A L K B ACK REQU I REMEN T S  S P E E D  R E Q U I R E D  

T O  L M  F W 0 2  AMP H R S  0 M I N  1 0  M I N  
( H R + M I N )  ( H R+M I N )  ( H R + M I N )  ( HR + M I N )  ( K M/HR ) ( K M / H R ) 

0 + 0 • • • •  • • • •  • • • •  0 · 0 0  0 · 0 0  

0+ 0::- 6 + 2 1 5 + 5 2  6 + 1 ":.1  0 • 2 1� 0 
'-I e:"  '-' · 
':" '-' 

1 + 2 3  4 + 2 1 3 + 5 2  4 + 3 1 
.-. 

• 6 2  4 .: . . :' .;, • ._Ii-
1 + 3 2  4 +  6 :;:+ "::: 7 4 + 1 7  4 0 0  4 "":' "7-'  · · , , 
2 + 4 7  1 + 2 1  0 + 5 1 1 + 4 4  .., . 2 ::: ::: . ':, '3 .. 
2 + 2 4  1 + 4 ;:: 1 + 1 2  1 + 5 6  6 . 3 1  7 C" '-' 

• ._1 .;. 

2+ I) 2 +  6 1 + 36 2 + ":.I 0::-'-' 
'-I e;  • .::, ._1 .:. .-. -, · .:. .. 

2 +  =, 1 + 1 4  0 + 4 5  1 + 1 6 0::- . 3 4 E. .-, -, 
I- ._' · .:. . .-

1 + ::: 2 1 +  1 0 + :3 3  0+49 4 · 0 1  4 � '-I · .. -:-
0 + 4 7  1 + 3 5  1 +  7 1 + 1 7  

.-. 
. 7 6  

.-. 
• 2 '3 e .:.. 

0 + 3 2  1 + 5 1' 1 + 2 4  1 + 2 3  1 • ::: 5 2 . 2 1  

0+ 1 ":.1  1 + 3 7  1 + 1  0 1 + 0 1 · 0 ":.1  1 . 3 0  

0 +  7 1 + 4 ::: 1 + 2 2  1 + :�: 0 · ,::: ':;' 0 . 4 E. 

0 +  0 1 + 3 2  1 +  0::-'-' 0 + 4 5  0 · 0 0  0 · 0 0  

67 

MET R A T E  
( B T U  ..... Hf"· ) 

1 0 5 0 . 0 0 

1 0 1 6 . 6 5 

::: E.E . • 4 E. 

::: 5 7 . 4 1  

.-, ,-, ,-, ";I e:'  
': . .:. .::. . ,. '-' 
::: 1 1 . 5 1  

::: 3 0 . 6 4 

::: 2 4 . 5 E. 

::: 1 ::: . ":.1 1  
::: 2 4 • '3 2  

::: 2 1  0::- .-
• "_I t::. 

::: 4 3 
.-, -, . . :.. ( 



A P O L L O  1 7  

E '· ... A .:. 

E ... ·' A S T A R T  

:s: r o p  S E G I'1 E �n 

�: T A T  I m� T I M E D I :�: Tm� C E  
no 0:: H R + M  I �� ::. .:: K t1 ::' 

U '1 0 + 5 2  0 · 0 0  
1 " ' :::: � � CH 0+ .-. 0 . 4 0  :,. 
p =  . 2 0  
L �: ··"' - ::: A 0 +  

- .-. . 43 c.: .;-
I_ R '  ... ' - �: A  0 +  

.:. 0 • :�: I:;' L.. 

:. 0 + 5 0 :: . 4 0  - -
L F.: ' ... ' - :: A 0 +  2 1 · 0 0  

L F: '· ... - :: A 0 +  .:' 1 0 :::: '- · 
.-. 0 + 4 5  0 -, .-, 
:,. · .. . ;. 
L F: ··.I - S: A  0+ 

-
1 0 9  I:: · 

4 0+4 0 0 . 7 '3-

F' H o T o  0 +  c:-
._, 1 . 3 ':;' 

LP'·.·'- :: A  
6� �CH 
p - ':' , ". - L- . 4  
L R '· ... - :: A  0+ .:' 0 . 9 :::: '-
C' 0 + 3 0 0 . 7 '3' -, 
1 /4 ��CH 0 +  .-! 0 / ':' - · , '--
1;:: = '-, e:" . .::. -' 
U'1 0+44 (I . 4  (I 

r-1 E T  F.: A T E  t'1 E T  J::: A T E  t1E T  F.: ATE 
A L :E P R I D I �� (; S T A T I m� 

0:: B T U / H F.· ::' ( B T U  .... HR ) .:: B T U .···· HF.' ) 

1 0 5 0 . 0 0 5 5 0 . 0 0 95 0 . 0 0 

T A U R U S L I TTRoW TRAVER S ES 

I NPUT D A T A  

1 39 : 1 0 H R  : M I N  GET 

F.·E T U R N  H E A T  
D I S T A N C E  L E A K  

O::: M )  .:: B T U / H F.: ) 

0 · 0 0  1 
.-. c:-. :' • .  _1 · 0 0  

0 . :;: 0 1 35 · 0 0  

.":. -, .-. 1 35 0 0  '-' · .. . :.-
· 

4 · 1 '-' .:. 1 3 5 · 0 0  
7 . 5 0  1 3 5 · 0 0  
6 . 5 0  1 3 5 · 0 0  
c:- . 4 1  1 3 5 0 0  ._, · 
c:-
._, . 5 0  1 3 5 · 0 0  
4 . 6 5 1 3 5 · 0 0  
4 · 1 ':' '-' 1 35 · 0 0  
2 • :::: 4 1 35 · 0 0  

1 . 9 1  1 3 5 · 0 0  
1 · 1 2  1 3 5 · 0 0  
0 . 4 0  1 :::: 5 · 0 0  

0 · 0 0  1 
.-. c:-.;- -' · 0 0  

M E T  R A T E  L E A K  
U'1 o .···· H R A T E  0 2  

( E: T U  ....
. 
HF.· ) .:: L B ."" HI': ) 

1 0 5 0 . 0 0 (I • 0 2 ::: 

�m'·'" 6 1 9 7 2  

-t'1 D B  I L I T Y  F.: ATE S:- M E T  R A T E  
'-'.tALK R I D E I.,J A L K  

.:: K M  ..... H F.: )  ( KM .···· H R )  ( B T U  ..... H R  ::. 

• • • •  • • • •  • • • • • •  
''':, 

• E. O 7 . 3 0  1 56 0  0 '-' · 

.;:. L.. . 7 0  7 . 3 0  
l ·:·q L.. _. · 0 

2 . 7 0  -, 
• :::: r l :·q 0 .- L.. _. · 

2 . 7 0  -, ''':, l ·:·q 0 .- • ,_I L.. _. · 
2 . 7 0  -::' .-. l ·:"::t 1 · . .:, L.. _. 

2 . 7 0  -::' .:. 1 2 9 1 · -' 

2 . 7 0  -::' .:. l ·:·q 1 · '-' L.. _. 

2 . 7 (1 -, 
• :3 l ·:"::t .- L.. _. 

.:. . 7 0  -, . 3 (1 
l ·:· Q � .- L.. _. · 

.-. 
• E. O 7 . 3 0  1 56 :,. 

.-. 
• 6 0  7 . 3 0  1 5 6 0  0 .;. · 

:�: . 6 0  7 . 3 0  1 56 0  · 0 
.-. 

• E. O 7 . 3 0  1 5 6 0  0 .;,. · 

3 . 6 0  -, . 3 0  1 5 6 0  0 .- · 

E ' ... ' A E ",IA OPS 
:::T AI': T ::: TAF.� T  T I I'1 E 

.:: F ..... I.I.I- L B )  ':: 0 2 -L B )  ( M HO 

1 1  . 2 ';' 1 . :;:5 3  6 1  .:. . '-' 

N O T E : O P S  T I M E I S  T O T A L  D F.' I V I NG T I M E A V A I L A B L E ! 

68 



R P LJ L L LJ  l 7 - L R V  T R R V E R S E  
)E 0 2  W A L K £!J A C K  C O N S T R A I N T  
+ F W  W A L K f:l A C K  C El N 5 T R A I N T  
% E:J A T T E R Y  A C K  � N 5.1" R � N T  

t:J 
t:J 2 l O - 2 6 - 7 2  � :-

� )E + %  ! t:J 

L t:J 

� UJ 

[] t:J 
t:J 

I- LIl 

� %+ 

t:J 
t:J � % + l- T 

Lfl 
H t:J 

R t:J 

m � %  + 

Z 
cr t:J 

t:J 

� ru � + 

f-
W ::::l % �  
[t 

::::l 

� J  % 

I I I I I I I I 
. U O  i . U O  2 . D O  3 . D O  Y . D O  5 . D O  6 . D O  1 • U D  

E V R T I M E - H [j U R 5  
69 





EVA-3 Stat i on s  6 a n d  7 S t � t � c n  t i �E 1 +34 

Locati on : Fi e l d o f  l a rge b l ocks near bas e of north mas s i f .  Wes t  end ( S tati on 6 )  
defi ned as 8x1 6m bl ock nea r 20m fresh crater.  

Geo l og i c s etti ng : As  at Stati on 2 ,  the north mas s i f  materi a l s , mos t p rob ab l y  
ej ecta from the moon ' s  l arge bas i ns , a re thought t o  b e  b u ri ed by 
tal u s  on the l ower mountai n s l opes . I n  contrast to the sharp 

Obj ecti ves : 

mountai n foot at Stati on 2 ,  the l ower s l ope of the north mas s i f g rades 
th rough a gentl e cu rve i nto the s ubhori zontal s urface of the val l ey 
fl oor. P res umabl y  the boundary h as been s ubdued by accumu l ati on of 
materi al s ,  i ncl udi n g  dark mant l e ,  that have been transported down s l ope by 
mas s  wasti n g .  The val l ey fl oor i s  covered by dark mant l e ,  whi ch extends 
upward l ocal l y  onto the l owe r mas s i f  s l opes . 

Severa l l arge b l ocks , thought to be deri ved from the north mas s i f  a re 
present near the mountai n foot . Parti cul arly notab l e  i s  a l arge ( 8x 1 6m )  
b l ock l y i ng at th e end of a trai l more th an 1km l ong on t h e  moun tai n 
face . A s h arp c rate r near the b l ock may contai n reworked illas s i f  materi al s 
i n  i ts ej ecta . 

Characteri ze and samp l e  mate ri a l s rep resenti n g  the north mas s i f .  
Samp l e  dark mantl e .  

7 1  



EVA-3 - Stati on 6 and 7 conti nued 

Tas ks * Rati ona l e  

No rth Mas s i f :  

Documented s amp l es from l arge b l ocks 
wi th s peci al  emphas i s  on bl ocks wi th 
tracks 

Obs e rve/photograph tracks and b l ock 
sources 

Observe/ph�tograph b l ock structures 
and textures 

Rake/s o i l and documented s ampl es of 
rocks on ri m of b right 20 m crate r 

Rak e/s o i l and documented s ampl es of 
mas s i f  materi al s on top of o r  mi xed 
w i th dark mantl e ( especi al l y  i f  
b ri ght 20 m c rater does not excavate 
mas s i f  co l l uvi um) 

Dark mantl e :  

Documented s ampl e from p l ai ns 
s u rface near mas s i f base 

Obs e rve/photograph re l ati ons between 
b l ocks and dark man t l e  

S i ngl e core 

Large bl ocks provi de vari ety of c l a s t s  
i n  thei r matri x - t h u s  mos t  deta i l e J 
characte ri zati on of mas s i f  materi a l s ;  
b l ocks wi th tracks mos t  probab l y  de ri ved 
from mass i f  

I dent i fi cati on o f  sources may permi t 
s trati graph i c ana l ys i s  of mas s i f 

Hi story of empl acement and s ubseq uen t 
modi fi cati on of mas s i f  materi al s 

Sampl e representati ve col l u vi um at 
mas s i f base ; may i ncl ude both mas s i f 
debri s and dark mantl e from mas s i f 
s u rface . 

Attempt to col l ect fragments of mas s i f 
col l uvi um 

Lateral vari ati on i n  dark man t l e  
compos i ti on ;  compare wi th other 
s tati ons 

T i mi n g ,  mechan i sm of empl acement of 
b l ocks or dark mantl e .  

Lateral and verti cal vari ati on i n  
dark mantl e  

* Considered to be an all inclusive shopping list of tasks if time were 
available. The station timeline which follows presents the particular 
tasks ( and time allocations ) which were selected as the nominal station 
activities.  
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EVA 3 Station 6 Timeline 

Initial overhead ( includes TGE , TV pan) 

Observation 

" Block tracks and sources ( 500 mm) 

" Block structures and textures 
" Block/mantle relationships 
" Slope/mantle relationships 
" Stations 7 ,  8 
" Compare lithologies o f  blocks , crater rims , talus 

Blocks 
" Documented sampling 

Talus 

� Documented s ampling 
- Single core 

Crater ( 20 m ,  fresh) 

- Documented s ampling 
- Rake/soi l  (Kg )  

Pans 

Final overhead 

I, 
7 3  

o + 47 

CDR LMP 

5 5 

5 5 

15 15 

8 8 

9 9 

1 1 

4 4 

47 47 



EVA-3 Station 7 Timeline 

Initial overhead ( includes TGE , TV pan) 

Observation 

· Block tracks and sources ( 500 rom) 
·Block structures ,  textures 
· Block/mantle re lationships 

Blocks 

· Documented sampling 

Dark Mantle 

·Documented sampling 
· SESe - permanently shadowed soil (east-west split) 

Pans 

polarimetry - Sculptured Hills 

Final overhead 

/4 

o + 47 

CDR LMP 

5 5 

5 5 

21 18 

11 11 

I I 

3 

4 4 

47 47 



EVA- 3 Stati on 8 Stati on t i l�e 0+47 

Locati on : Base of s cul ptured h i l l s .  

Geo l ogi c setti ng : Scul ptured h i l l s  materi al  underl i es much of the h i gh l and area 
between the Sereni tati s and Cri s i um bas i ns .  The base of the h i l l s  
grades gently i nto the s ubhori zontal val l ey fl oor ; apparently a thi ck 
accumul ati on of mass wasted materi a l s  has s ubdued the topograph i c  b reak 
at the base of the s l ope . 

Objecti ves : 

Dark mantle  cove rs the val l ey fl oor and extends wel l up onto the s l ope 
at the stati on . Craters that excavate materi al s from beneath the dark 
mantle  h ave not been pos i ti vely i denti fi ed on the acces s i b l e  part of 
the s l ope . 

Characteri ze scul ptured h i l l s  un i t  
Compare wi th mas s i f and s ubfl oor materi al s 
Samp l e  dark mantl e  
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EVA- 3 - Stati on 8 �on t i nued 

Sampl i ng cri teri a :  

1 )  area i n  whi ch deb ri s from h i l l s i de (other than dark mantl e )  i s  v i s i b l e  on 
s�rface of l ower s l ope , or  

2 )  crater on l ower s l ope that  excavates mate ri al s  di s ti nct from dark mantl e ,  o r  
3 )  l a rges t ,  fres hes t crate r a s  hi gh on l ower s l ope as pos s i bl e  

Tas ks * 

S cu lptured h i l l s :  

Obse rve/photograph l i thol ogy of 
b l ocks , rocks from scu l ptured h i l l s 

Tren ch , observe soi l 

B l ock area 

Documented sampl es - bl ocks , rocks 

Rake/soi l ( i nterb l ock area ) 

Crater area 

Documented sampl es - rocks from 
c rater ri m 

Rake/soi l at crate r ri m 

Dark mant l e : 

Documented sampl es 

Pans 

Rati onal e 

Characteri zati on , compari son wi th mas s i f 
and pl ai ns materi al s ;  s ampl i ng rati onal e ;  
h i story of empl acement and de formati on 

Col l uvi um from scul ptured h i l l s  may be 
mi xed wi th dark mantl e - hence , may be 
s ampl ed i n  soi l 

Characteri zati on of  s cu l ptured h i l l s  
materi al s 

Attempt to concentrate fragments of 
scul ptured h i l l s  materi al  from soi l 

Crater may excavate col l uvi um i n cl udi ng 
scul ptured h i l l s materi al  from beneath 
dark mantl e 

Attempt to concentrate fragments of 
s cul ptured hi l l s  materi al from s oi l 
excavated i n  smal l crate ri ng event 

Compari son wi th other s tati ons 
( i . e .  l ateral vari ati on ) 
Locati on ,  s ampl i ng context 

* Considered to be an all inclusive shopping list of tasks if time were 
available . The station timeline which follows presents the particular 
tasks ( and time allocations ) which were selected as the nominal station 
activities . 
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EVA 3 Station 8 Time line 

Initial overhead 

Observation 

" Rock tracks and sources 
" Rock lithology - compare with massifs 
" Hills debris in soil (trench) 
"Dark mantle occurrence 

Sculptured Hills material 

Rock debris (on surface) 

" Documented sampling 
" Rake/soi l ( interblock area) (Kg) 

Crater 

"Documented sampling (ejecta) 
" Rake/soil (ej ecta) (Kg. ) 
" Rake/soil ( inter-crater area) 

Dark mantle 

" Documented sampling 

Pans 

Final overhead 

OR 

o + 47* 

CDR LMP 

5 5 

10 1 0  

24 24 

24 24 

3 3 

1 1 

4 4 

47 47 

* 47 minutes is available for station S provided an appropriate sampling 
site is found at the f.irst encounter with the sculptured hills region (station SA ) .  If it is necessary to range along the base for some distance 
( approximately 1 kIn is allowed ), the increased driving time to station S ( and subsequently ba.ck to station 9 ) is a.bout 10-12 minutes and will be 
done at the expense of station S time ; the observation time will be 
reduced to a minimum on the premise tha.t observations from the LRV ( while 
driving ) will suffice ; therea.fter, reduction in sampling time will be 
necessary . 

77 



EVA - 3  Stati on 9 

Locati on : Sharp- ri mmed 80m crate r  on val l ey fl oor about 2km northeas t of the 
1 andi n g. poi nt . 

Geo l ogi c setti ng : The 80m c rate r  h as a l umpy fl oor and a s h arp rai sed ri m .  I t  
occurs o n  the val l ey fl oor i n  a n  area exten s i ve l y  cove re d by dark 
mant l e .  No b l ocks a re vi s i b l e  i n  i ts ej ecta , and i ts wa l l s , fl oor , 
and ri m are i nd i sti ngui shab l e  i n  al bedo from the surroundi ng da rk 
mant l e .  

Objecti ves : 

Mos t p robabl y  the crater was formed by i mpact , but vol cani c ori gi n i s  
a vi ab l e  a l te rnate hypothes i s .  The freshness of the crate r s uggests 
that fresh ejecta can be sampl ed at th e s urface . Howe ver ,  the 
un i formi ty of a l bedo acros s the ej ecta and onto the s urface of the 
surroundi ng val l ey fl oor causes  worry that a young th i n  depos i t  of 
dark mantl e mate ri a l  cou l d coat the crate r ejecta . 

Deterrnn ne h i s tori cal  sequence and l ateral conti nui ty of dark mant le  at 
youn g.  BOrn crate r .  
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EVA - 3  - S ta t i c � 9 con ti nued 

Observe/ph otograph ejecta , ri m ,  
crater i nteri or  

Radi al  sampl e ( di xi e  cup ) 
5 samp l e  mi ni mum 

Documented samtl es-rocks and soi l s  
at crater rim pos s i b l e  raka s ampl e }  

Stereo-� at crater ri m 

Rati onal e 

Crater ori gi n ;  s amp l i ng rat i onal e 

Strati graphy of dark mantl e 

Characterize  l i thol ogy of dark mantl e ;  
poss i bl e  sampl e of s ubfl oor mate ri al ; 
expos ure age of crater 

Vantage poi nt for crater structure 
and regi onal setti ng 

* Cons idered to be an all inclusive shopping list of tasks if time were 
available . The station timeline which follows pre sents the partic ular 
tasks ( and time alloc ations ) which were selected as the nominal station 
activitie s .  

79 



EVA 3 Station 9 Timeline 

Initial overhead 

Observation 

·Relation of dark mantle to crater 
· Crater interior , deposits (origin ) 

Crater 

·Documented sampling (rim) 
possible rake/so i l  

·Pan (rim) (stereo of crater interior) 
· Radial sampling (dixie cup) - by LMP 

(at least 5 sample s ) 

Dark mantle 

· Documented sampling 
- Pan 

Final overhead 

80 

o + 30 

CDR LMP 

5 

5 

11 

5 

4 
30  

5 

5 

16 

o 

4 
30 



Sta ti on l O a  

Locati on :  B l ock fi e l d j us t  northeas t of Sherl ock crater.  

Stat i on t i me O�;t7 

Geo l ogi c setti ng : Subfl oor mate ri al  i s  expos ed i n  the wes t  and north wa l l s  of 
Sherl ock crate r .  The northeast part of the crater i s  extens i ve ly  
covered by  dark mantl e .  However , a numbe r of  l arge bl ocks apparently  
protrude through the dark mantl e on  and  beyond the northeas t crate r ri m .  
Thei r occurrance near the  crate r ri m s uggests that they are ejecta from 
Sherl ock . I f  s o , they are mos t  probab ly  deri ved from the s ubfl oor.  

Obj ecti ves : 

Compare , contras t n umerous bl ocks wi th subfl oor materi al s at Stati ons 
1 and 5 .  
Sampl e dark mantl e .  

8 1  



: � J. t i c n  l OB cont i r. ued 

Tas ks * 

Bl ocks : 

Observe/photograph b l ock textures 
and s tructures  

Documented s ampl es  of  b l ocks 

Dark man tl e :  

Observe/photograph rel at i on of 
dark man tle to  b l ocks 

Documented s ampl e 

Doubl e  core 

Rati ona l e  

Characteri zati on , orl gl n ,  h i s tory of 
subfl oor materi a l s  

Extend subfl oor s ampl i ng begun a t  
Stati ons 1 and 5 

Mechan i cs of dark mantl e empl acement 

Compari s on wi th dark mantl e of  other 
l ocal i ti es 

Depos i ti onal and weatheri ng  h i s tory 

* C ons ldered to be an all inclus ive shopping list of tasks if time we re 
available . The station t ime line which follows pre sents the particular 
tasks ( and time alloc ations ) whi ch were selected as the nominal station 
activit ie s . 
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EVA 3 Station lOB Timeline 

Initial overhead 

Observations 

- Block textures and s tructures 
compare with stations 1 ,  5 

- Relation between dark mantle and blocks 

Blocks 

-Documented sampling 

Dark mantle 

-Documented sampling 
-Double core 

Pans 

Final overhead 

83 

o + 47 

CDR LMP 

5 5 

5 5 

21 21 

11 11 

1 1 

4 4 
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EVA 3B is identical with EVA 3A except that station 8 is located further 
east along sculptured hills ( station 8B) with attendant reduction in station 8 
duration. 
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APOLLO 1 7  TAURUS L I TTRoW TRAVERSES 
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SUMMARY OF TRAVERSE OPERATIONS 

WITH THE 

TRAVERSE GEOPHYSICS EXPERIMENTS 

This se ction dis cusses  only those operations of the traverse geophys ics 

exper iments which affect the traverses . Details of deployment procedures 

and the like are discussed in the Lunar Surface Procedures document . 

Deta.ils of the experiment de s criptions and obj e ctive s a.re contained in 

the Mis s ion Science Planning Document . 

Surface Ele ctrical Properties - Dat a are obtained continuously throughout 

the traverse por tions of EVA 2 and 3 ( see figure lTB ) . The experiment is 

not operate d during EVA 1 be cause of frequency c onflicts with the Lunar 

Sounder Experiment . 

At the be ginning of EVA 2,  the crew drive s as close as practicable 

to the SEP transmitter ( at least within 25 m of it ) and begins the traverse 

by driving we stward along the east-west leg of the antenna (within 5 m of 

that element ) . It is highly des irable that the first 300 m of the traverse 

should continue in as near a straight line as pos sible . At the conclus ion 

of the traverse it is highly des irable that the crew retrace this path 

for the last 300 m ending up at the same point from which the traverse 

started .  

S imilarly, at the beginning of EVA 3, the traverse should originate near 

the transmitter and proceed northward along the north-south leg of the 

antenna and c ontinue in as straight a line as pos sible for the f irst 300 m .  

At the c onclus ion of EVA 3 it is highly des irable that the LRV be driven 
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along any one of the antenna elements into a point near the transmitter . 

During the travers e ,  s ome thermal management of the receiver may be 

require d to prevent overheating . This will be determine d in real time 

based on temperature readouts by the crew,  and will be accomplished by 

operation of the radiator covers . In addition, it will be ne cessary to 

turn off the tape recorder at s ome of the traverse stations to insure 

re corder coverage through the end of EVA 3 ;  total coverage available is 

approximately � hours wehreas the total traverse time on EVA ' s  2 and 3 

is about 10 3/4 hours . 

Lunar Seismic Profiling Exper ime nt - Eight se ismic charge s ranging in 

explosive size from 1/8 pounds to 6 pounds are deployed during the three 

traverses . The charge s  are arranged 4 each on two pallets, only one of 

which can be carried at a time on the LRV. Each charge has an internal 

timer which is activated at deployment and counts down over a period from 

91 to 94 hours at which time the charge is activated ani capable of re 

ce iving a command to detonate . Figure 21 shows the location of the 

charge s  on the two pallets and the ir ass ocated timers . 

The eight charge s  are deployed at different distances from the ge o

phone line (which has been deployed in EVA 1 as part of the ALSEP ) . 

Figure 22 shows the nominal location for the deployed charges and figure 23 

shows the detailed �iew of the charge locations in the LM/ALSEP/SEP viC inity . 

In general, the deployment locations do not coinc ide with planned traverse 

stations ; the exception is the 3 pound charge on EVA 1 which is deployed 

at station 1 .  For the other charge s ,  the plan will be for the LMP to 

remove the next charge t o  be deployed from the pallet upon leaving a 

station, carry the charge in the seat until the planned deployment location 

is reached and then deploy the charge from the seat without dismounting from 
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the LRV. An allowanc e  of 3 minutes for each such deployment stop is 

made in the time line which includes a LRV navigation readout and partial 

photographic panoramas both of which are requirements for post mis s ion 

re construction of the actual charge location . 

The table following figure 23  summar izes the charge deployment 

plan including the expe cted time of charge detonat ion . It is  expe cted 

that televis ion coverage of the explosions will be available from the 

camera mounte d on the LRV . 

Traverse Gravimeter Experiment - Current plans call for a gravity mea

surement at each of the numbered traverse stations . In addition, 

gravity measurement will be made at the 1M S ite , the ALSEP area, and 

in the area of the SEP transmitter . Bias measurements will also be 

made at the 1M s ite at the beginning and end of each traverse . Early 

in the first EVA,  a determination will be made of the effe ct of the 

LRV ( if any ) on the measurements and the effect of TV camera motion 

( if any ) . Based on these re sults , a final determination will be made 

as to whe ther or not to inhibit the TV operation during the readout 

phas e (maximum of 3 minutes 20 seconds ) and whether or not the instrument 

should be remove d from its lo cation on the re ar pallet and placed on the 

lunar surface for readings . Plans and procedure s  will be developed for 

both options . 

Figure 24 shows the location of the traverse gravimeter measurements . 
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T I MER 91  HR  
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CHARGE S I ZE 1/8 L B  
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CHARGE NO . 1 

CHARGE S I ZE  6 L B  
T IMER 92  HR 

CHARGE NO . 

CHARGE S I Z E  
THIER 

CHARGE i.JO . 
CHARGE S I Z E  
T U1ER 

*THESE T IMES ARE THE T IME  AT WH I CH THE C HARGE BECOMES CAPABL E  OF  BE I NG DETONATED . 
TH ERE I S  A SECOND T IMER  ASSOC IATED W ITH EACH CHARGE WH ICH T I MES-OUT 1 HR EARL I E R .  
T H I S  SECOND T IMER I S  ASSOC IATED WITH THE RE-SAF I NG MECHAN I SM I N  THE EV ENT THE CHA RGE 
IS  NOT DETONATED .  

Fig. 21 - LSPE Charge/ Pa l l et/Ti mer Ass i gnments . 
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F ig. 23 - Detail of LSPE Charge Deployment Plan in LM Ar ea. The pos itions indicated for ALSEP 
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from LM (-100 m ) ; the separation may be greate r .  De pe nding upon this deter mination 

in r eal time , the relative locations of the LRV and S . E .P .  transmitter may be some -

what different than picture d .  
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LSPE EP DETONATION PLAN 

w i i � � � o  pil � I � � � � r£l w NOMINAL DEPLOYMENT �o 8 :3 8 e � 0 � I' TIME - HR :  MIN p.., p.., W H 0 8 0  

-------- -- . 

DETONATI ON TIME* 

AFTER I AFTER IM I I pil H H p:j w ::r1  I O � I  � � � IZ-i pil p.., 

&l � �t1I\X '-tM!!I� '
PI.ANr-=E::..;v..:..:A�-t=E:":'VA::.:-=T:::IME= ________ -t-_ 

1 [1 .  3 0 . 9 1 .  3 1 4 : 20 

3 2 . 4  2 . 0 2 . 3  1 5 : 31 

. [  DEPLOYMENT - LIFTOFF -
HOURS: MIN. I HOURS: MIN • 

----- _ . .  ---. 

90 : 45 23 : 42 

91 : 45 25 : 53 
! I 1/2 0 . 9 0 .1 . 8  1 5 : 50 
I ----���----� 

1/8 0 . 2 ITBD . 2  2 : 51 
6 2 . 1  2 .1 

1/4 . 38 

2 .4 I 2 5 : 11 

I 
1/4 \ . 38 

1/8 0 . 2 
I 
I 
I I 

.20 

. 20 

TBD 

. 25 2 6 : 12 
j-' 

. 25 ' 3 5 : 59 

. 2  3 6 : 40 
. ( after LRV 
; park a V. I.P. ) 

I 

92 : 45 

90 : )+5 

91 : 45 

93 : 45 

92 : 45 

93 : 45 

Note : The times given above are based on the following 
planned Mission Event GET times: 

Landing 
Start EVA 1 
Start EVA 2 
Start EVA 3 
1M Liftoff 
TEl 

113 : 02 
116 : 40 
139 : 10 
162 : 40 
188 : 03 
236 : 40 

21 : 12 

42 : 49 

48 : 09 

51 : 04 

13 : 21 

15 : 02 

*Based on nominal timer ; specification allows � 21 minutes tolerance. 
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C ONTINGENCY PLANNING 

In order to expedite publica.tion of the change s to the nominal 

travers e s ,  the contingency planning summary will be is sued in 

a. spe c i al supplement . 
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APPENDIX 1 

APOLLO 17 

TRAVERSE PLANNING PARAMETERS 

NOVEMBER 1972 

(NO CHANGE FROM 2ND EDITI ON) 
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JUNE 1972 

EVA TRAVERSE PLANNING PARAMETERS 

The purpose of this appendix is to provide a su.rnmary reference 

source for primary data used in lunar surface traverse planning . 

The se data are those that have been generally concurred with for use 

in current lunar surface operations planning and study . Officially 

approved data for each mission ultimately appear in the Apollo Space 

craft Oper.ational Data Books, Flight Mission Rules and the Flight Plan . 

Prior to that time, these EVA traverse planning parameters will be 

updated periodically through the Lunar Surface Operations Planning 

Meetings. 

Primary lunar surface traverse planning data presented herein 

are categorized for each reference with the organization and person 

responsible for the data indicated at the bottom of each page, along 

with the official data source reference . 
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APOLLO 1 7  PLANNI NG PARAMETERS 

1 .  Crewmen Parame ters 

1 . 1 Metabol i c  Ra tes ] ,  QM 

a .  Ri d i ng on LRV 550 Btu/Hr 

b .  Work i n g  

( 1 ) Overhead and ALSEP Ac ti v i ti es 1 050 Btu/Hr 

( 2 )  Geol og i ca l  Stati on Acti v i t i e s  950 Btu/Hr 

c .  Cont i ngency Wal k i ng 

Wa l k i ng  Speed ? 
( Average ) Metabol i c  Rate Durati on Over Uncorrected I nc l ud i ng 20- Percent 

Map Di stance Uncerta i n ty 

Up to 1 Hour 3 . 6  Km/ Hr 1 560 Btu/ Hr 
Total Return Ti me 

Return Requ i ri ng 2 . 7  Km/ Hr 1 290 Btu/Hr 
Over 1 Hour 

d .  Norma l Wal k i n g  ( Average ) 

2 . 5  Km/ Hr , Uncorrected Map Di s tance , 1 000 Btu/Hr 

1 . 2 Resp i ratory Quoti ent 0 . 90 

1 . 3 Ti me i n  Press uri zed PGA 3 

Un i n terru pted t i me i n  a pres suri zed PGA shou l d be l i mi ted to 
7 hours of nomi na l  EVA . 

Respons i b l e  Organ i zat i on : 

Po i n t  of  Con tact : 

Offi ci a l  Data Sources : 

Medi ca l  Operati ons  Di v i s i on/DO 

J .  F .  Zi eg l s chmi d ,  MD ; Ext . 42 
2 R .  G .  Zedekar/ CG3 ; Ext . 309 1  
I SODB , Vol . I I ,  L M  Data Book , Part 1 ,  Tabl e 4 . 3- 2 , 
page 4 . 3- 1 3  

3S0DB , Vol . I V ,  EMU Data Book , Operati onal  Con
s tra i nts and L i mi tati ons , page 3 . 2- 3 , EPG-l l 
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APOLLO 1 7  PLAN N I NG PARAMETE RS 

2 .  P LSS Parameters 

2 . 1 PLSS Battery 

a .  Battery Capab i l i ty 

b .  Battery Vol tage 

c .  TM Usab l e 

( 1 ) Pre- EVA Checkout 1 . 2 Amp-Hours 

( 2 ) Post- EVA Reserve 1 . 43 Amp-Hours 

( 3 )  TM I naccuracy 1 . 85 Amp-Hours 
at  7 . 6  Hours 

d .  Usage Rate 

Respons i b l e  Organ i zati on : Crew Sys tems Di v i s i on / EC 

Poi nt  o f  Contact : J .  L .  Gi bson ; Ext . 2352 

25 . 4  Amp- Hours 

1 6 . 8  Vol ts  dc 

20 . 92 Amp-Hours 

2 . 7  Amps 

Offi ci a l  Data Sources : SODB , Vol . I V , EMU Da ta Book , EMU Con s umab l es  
Tab l es  4 . 0- 3A and 4 . 0-3B 
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APOLLO 1 7  PLAN N I NG PARAMETERS 

2 .  PLSS Pa rameters ( Conti nued ) 

2 . 2  Pri  ma r�! Oxygen Supp ly  

a .  POS Bottl e Vol ume 378 Cu I n .  

b .  Fu l l Charge {EVA l }  ( EVA 2 or 3} 

1 432 Ps i a  @ 70° F 1 395 P s i a  @ 70° F 
1 . 860 Lb  
(Z  = 0 . 9485 )  

c .  EMU Pressur i zati on 

d .  LM Repress  

e .  TM I n accuracy 

f .  Mi n i mum Regu l ati on  P re s s ure 

g .  O2 Reserve at Norma l Worki ng  Rate 

h .  Total  Usab l e  O2 1 . 403 Lb 

2 . 3  EMU O2 Leak Rates 

a .  EVA 1 0 . 020 Lb/Hr 

b .  EVA 2 0 . 028 Lb/Hr 

c .  EVA 3 0 . 035 Lb/Hr 

Respon s i b l e  Organ i zati on : Crew Sys tems Di v i s i on/EC  

Po i n t of Contact : J .  L .  G i bson ; Ext . 2 352 

1 . 81 0  Lb 
( Z  = 0 . 950 ) 

70 Ps i a  
0 . 09 1  Lb  

25  P s i a  
0 . 03 1  Lb 

48 Ps i a  
0 . 060 Lb 

1 45 Ps i a  
0 . 1 80 L b  

76 P s i a 
0 . 095 Lb 

1 . 353 Lb 

Offi ci a l  Data Sources : SODB , Vol . I V , EMU Data Book , EMU Cons umabl es 
Tab l es  4 . 0-3A and 4 . 0- 3B , and Mi s s i on Append i x 

103 



APOLLO 1 7  PLANN I NG PARAMETERS 

2 .  PLSS Con s umab1 es  ( Conti n ued ) 

2 . 4  O2 Usage Rate 1 . 627  x 1 0-4 ( OM ) + EMU Lea k Ra te 

2 . 5  PLSS Feedwater 

a .  Feedwater Load i ng 

( 1 ) Mai n Tan k  

( 2 )  Aux .  Tan k  

8 . 50 L b  

3 . 40 Lb 

b .  Tra ns port Loop Makeup ( EVA 1 o n l y  i f  
PLSS l a unched wi th feedwater ) 

c .  Non - Expel l ab l e 

d .  S l ave Water 

e .  Usabl e Leftover S l ave Water ( EVA 2 o r  3 )  

f .  Reserve a t  Norma l Worki ng  Rate 

g .  Heat of  Sub l i mati on 

h .  Usabl e Feedwater (EVA 1) 

1 0 . 86 Lb  
1 1  , 273  Btu 

Respons i b l e  Organ i zati on : Crew Sys tems Di v i s i on/EC  

Poi nt of  Contact : J .  L .  G i bson ; Ext . 2352 

1 1  . 90 Lb  

0 . 1 3  Lb  

0 . 09 Lb  

0 . 63 Lb 

0 . 30 Lb  

Provi ded by s l ave 
water and therma l 
i nerti a 

1 038 Btu/Lb 

( EVA 2 or 3) 

1 1  . 29 Lb  
1 1  , 7 1 9 Btu 

Offi c i a l  Da ta Sources : SODB , Vol . I V , EMU Data Book , EMU Con sumab1 es 
Tabl es 4 . 0-3A and 4 . 0-3B , and Mi s s i on Append i x  
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APOLLO 1 7  P LANN I NG PARAMETERS 

2 .  P LSS Parameters ( Conti nued ) 
. 

2 . 6  EMU Hea t Leak , Qh l
1 

EVA 

T=O Launch 

T+24 Launch  

0 

I I I  

RLP* +1 35 RLP* 

TBD TBD 

*RLP - Rough  Lunar P l a i n 

2 . 7  Feedwater Usage Rate 2 
. . 

I I I  

+200 RLP* 

TBD 

a .  Cool i ng Rate , QT = 1 . 26  QM + 1 53 Btu/Hr + Qh l  

b .  

2 . 8  PLSS L i OH Capabi l i ty 3  

a .  Nomi na 1 Loadi ng  

QT 

( 1 ) Total CO2 Absorpti on , No Thermal Soak 

( 2 )  Total CO2 Absorpti on , Therma l Soak 

b.  Usage Rate 

Res pon s i b l e  Organ i zati on : Crew Sys tems Di v i s i on / EC 

Poi nt  of Contact : J .  L .  Gi bson , Ext . 2352  

1 0 , 900 Btu  

8 , 400 Btu  

Crew Metabol i c  
Rate 

Offi c i a l  Data Sources : I S0DB , Vo l . I V ,  EMU Data Book , EMU Heat Leak s , 
Fi g ure 4 . 0- 1  and Mi s s i on Appendi x  

2S0DB , Vol . I V , EMU Data Boo k , page 4 . 5- 66 , 
F i gure 4 . 5-44 

3 S0DB , Vol . I V , EMU Data Book , EMU Consumabl es , 
Tabl es  4 . 0- 3A and 4 . 0-3B 
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APOLLO 1 7  PLANNI NG PARAMETE RS 

3 .  BS LSSjOPS 

3 . 1 OPS 1 

a .  OPS Bottl e Vol ume 322 Cu I n . 

b .  Fu l l Charge 5 . 75 Lb at 5880 

c .  Res i dual  

( 1 ) H i gh Purge 0 . 706  Lb  at  

( 2  ) Low Purge 0 . 4 1 1  Lb at 

(3  ) Makeup 0 . 1 06 Lb  at 

d .  Usabl e 

( 1 ) Hi gh Purge 5 . 04 Lb 

( 2 )  Low Purge 5 . 34 Lb  

( 3 )  Makeup 5 . 64 Lb 

e .  Li feti me 

( 1 ) H i gh Purge 39 Mi nutes 

(2  ) Low Purge 79 . 5  Mi n utes 
2 

3 . 2  BSLSS 

a .  BSLSS Hookup Ti me Req u i red 3 5 Mi nutes 

b .  Emergency L M  I n gres s  Ti me 3  1 3  Mi n utes 

c .  Ti me L i mi t for Wal k- back to LRV 1 0  Mi n utes 
( Ops Low Purge ) for BSLSS Hookup 

Respons i b l e  Organ i zati on : Crew Sys tems D i v i s i onjEC 

Poi nt of  Contact : J .  L .  Gi bson ; Ext . 2 352 
3R .  G .  ZedekarjCG3 ; Ext . 3091  

500 

300 

1 00 

Ps i a  

Ps i a  -40° F 

Ps i a  -40 ° F  

P s i a 64° F  

Offi c i a l  Data Sources : 1 S00B , Vo l . I V ,  EMU Data Book , EMU Cons umabl es  
Tab l es 4 . 0-3A and 4 . 0- 3B , Fi gure 4 . 6- 5  

2S0DB , Vol . I V ,  EMU Data Boo k , Secti on  4 . 7 ,  
page 4 . 7- 1  
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APO L LO 1 7  P LANN I NG PARAMETERS 

4 .  L u n a r  Rov i ng V e h i c l e  

4 . 1  L RV Mo b i l i ty R a te for P remi s s i o n P l a n n i ng 

4 . 2 L RV Eme rge n cy R e t u rn Speed 

Re s p on s i b � e  O r g a n i z a t i on : MS FC 

P o i n t  o f  C o n t a c t : D .  Arnett 

O f f i c i a l  D a t a  S o u rc e s : L R V  O p e r a t i o n s  D a t a  B o o k  

!O7  

7 . 3  Km/ Hr 

N o t  to e x ceed 9 . 2  Km/ H r  
f o r  p remi s s i o n p l a n n i n g ; 
a c t u a l  v a l ue to be 
a s s e s s e d  i n  re a l  t i me 
o v e r  o u tgo i n g l e g o f  
tra ve rs e . 



APPENDIX 2 

ONBOARD 'IRA VERSE MAPS 
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