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subdued large craters near 700 m in diameter ( craters
Camelot, Henry, Shakespeare, and Cochise, pl. 2) were
interpreted as possible secondary craters produced by
ejecta from Romer (Lucchitta,1972).

The deformational history of the Taurus-Littrow re-
gion was outlined by Scott and Carr (1972) and discus-
sed in detail by Head (1974a). They concluded that sys-
tems of northwest- and northeast-trending fractures,
the lunar grid (Strom, 1964), predated the Serenitatis
impact and acted as loci along which faulting was more
pronounced during later deformation. Major grabens,
including the Taurus-Littrow valley, were formed radial
and concentric to the Serenitatis basin by the
Serenitatis impact. The steep-sided massif blocks now
stand where these trends parallel the older lunar grid.
Head (1974a) summarized evidence that, in other large
impact basins, massifs also occur in regions where
basin radials parallel the lunar grid. Imbrium-basin ra-
dials are parallel to the northwest-trending faults that
bound the massifs. Possibly these faults were rejuve-
nated by the Imbrium impact. At a later time smaller
grabens such as the Rimae Littrow, largely concentric
to Serenitatis, were formed on the plains adjacent to
the mare. These grabens, which are truncated or
flooded by younger mare basalts, may have resulted
from stresses due to isostatic readjustment of the
Serenitatis basin or adjustments related to the accumu-
lation of the mare fill. Scott and Carr (1972) mapped a
few still younger grabens that are superimposed on the
younger basalts of Mare Serenitatis.

The youngest deformational feature recognized prior
to the mission was the east-facing Lee-Lincoln scarp.
Locally as high as 80 m, it crosses the valley floor and
continues onto the North Massif. The scarp consists of
north- and northwest-striking segments, each on the
order of 5 km long. Some segments are single, con-
tinuous, approximately straight scarps; others are
zones of discontinuous en echelon scarps (Wolfe and
others, 1972b). Head (1974a) suggested that it was
either a high-angle reverse fault with frequent changes
of strike where pre-existing structures were reactivated
or a normal fault dipping gently but variably eastward.
The scarp was generally interpreted as older than the
dark and light mantles; but segments of it in the light
mantle are so sharp as to suggest that some movement
is younger than the light mantle (Lucchitta, 1972;
Wolfe and others, 1972b).

EXPLORATION OBJECTIVES AND PIAN

Two major geologic objectives of the Apollo 17 mis-
sion were identified by the NASA Ad Hoc Site Evalua-
tion Committee before selection of the Taurus-Littrow
site (Hinners, 1973). They were (1) sampling of very
old lunar material such as might be found in pre-

Imbrian highlands as distant as possible from the Im-
brium basin and (2) sampling of volcanic materials
significantly younger than the mare basalts returned
from the Apollos 11, 12, and 15 sites (that is, younger
than about 3 b.y. old). Photogeologic interpretation

-had suggested that such young volcanic materials on

the moon were pyroclastic, which would make them at-
tractive not only for extending our knowledge of the
Moon’s thermal history, but also because they might
provide a record of volatile materials from the Moon’s
interior; furthermore, they might contain xenoliths of
deep-seated lunar rocks.

The Taurus-Littrow valley seemed ideally suited for
these mission objectives. Accordingly, the major objec-
tives for observation and sampling during the mission,
ranked in order of decreasing priority, were (1) high-
lands (massifs and Sculptured Hills), (2) dark mantle,
and (3) subfloor material.

Lunar Roving Vehicle (LRV) traverses were designed
to achieve these objectives during the three extra-
vehicular activity (EVA) periods (fig. 5). Extensive
sampling and observations of both the South Massif
and the North Massif as well as of the Sculptured Hills

. were planned to provide data on areal variation in the

highlands materials. It was hoped that vertical varia-
tion in the South Massif might be reflected by lateral
variation in the light mantle. Therefore, three sample
stations on the light mantle were planned, with inter-
mediate stops in which surficial materials would be
sampled by scoop from the LRV.

Dark mantle material was to be examined and col-
lected at several stations and LRV stops on the valley
floor. Planned stops included the rims of the large
craters Emory, Sherlock, and Camelot, where it was
hoped that contact relations could be examined be-
tween the young dark mantle and the older crater rim,
wall, and floor materials. Blocks larger than 2 m on the
rims of these craters had been interpreted as ejecta
from the subfloor unit; they were the prime targets for
observation and sampling of subfloor material. Stops at
Shorty and Van Serg craters were planned for study
and collection of dark mantle material supposedly ex-
cavated by impacts or erupted from volcanic vents. The
area around the lunar module (LM) and several LRV
sample stops would provide opportunities for observa-
tion and sampling of the typical smooth dark mantle
surface of the valley floor. Sampling of the dark mantle
at different locations would provide information about
lateral variation. '

TRAVERSE GEOLOGY AND SAMPLES

The actual traverse (fig. 6) closely approximated the
planned one. Unfortunately, shortage of time pre-
vented visits to Emory and Sherlock craters. The major
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part of EVA-1 was devoted to deployment of the Apollo
Lunar Surface Experiments Package (ALSEP) near the
landing point. Numerous samples and a deep drill core
were collected in the LM/ALSEP/SEP area (SEP de-
notes the transmitter for the Surface Electrical Proper-
ties experiment). EVA’s 2 and 3 were devoted primarily
to exploration and sampling of the South and North
Massifs, light mantle, Sculptured Hills, subfloor
basalt, and the dark surficial materials of the valley
floor. Gravity-meter readings were recorded during
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provide the primary data for determining precise sta-
tion locations and for constructing maps showing sam-
ple locations at each station. Photographic and carto-
graphic procedures as well as an annotated catalog of
the Apollo 17 lunar surface photographs are described
at the end of this report.

Samples were numbered in the Lunar Receiving
Laboratory (LRL) according to a systematic scheme.
The first digit (7) refers to an Apollo 17 sample, the
second to the station number (0 represents the
LM /ALSEP/SEP area). During EVA-2 and EVA-3,
samples were collected from the surface between
traverse station stops by the use of a long-handled
sample bag holder without the need for the crew to
dismount from the LRV. These LRV -stops are labeled
LRV-1 through LRV-12 in figures 6 and 7. The second
digit of samples from LRV -stops, and also from station
2a, is the number of the next station; hence, samples
from LRV-7 and LRV-8, between stations 4 and 5, are,
respectively, 75110-15 and 75120-24. LRL numbers
for sediment samples end with digits 0 through 4;
numbers for rock fragments larger than 1 cm end with
digits 5 through 9.

CLASSIFICATION OF SAMPLES

Description and classification of the Apollo 17 sam-
ples larger than 5 g is based on direct observation of
hand specimens in the Lunar Receiving Laboratory, on
examination of one or more thin sections of some
rocks, and on published descriptions.

Table 1 shows a general classification scheme for
lunar samples. The classification represents an attempt
to group the samples under the orthodox terrestrial
headings of igneous, sedimentary, and metamorphic
subdivisions to reflect the dominant process in their
formation. Unlike the varied terrestrial processes of
rock formation and modification, impact has been the
principal process for modifying and redistributing the
lunar igneous rocks. The products of this single process
of rock modification are thus dominated by a spectrum
of fragmented rocks showing varying degrees of ther-
mal effects, and, while the names given them may be
familiar, the relative abundances of the different rock
types are unlike the relative abundances of similar
rocks on the earth. As might be expected from a pro-
cess that provides so little time for thermal and com-
positional equilibration, many of its products are mix-
tures of incompletely fragmented and melted mate-
rials. The temperature distribution in the ejecta de-
posits must, therefore, have been complex, with steep
local gradients and variable development of post-
depositional thermal effects. The returned samples
fully illustrate these complexities.

The igneous rocks that originally formed the major
part of the Moon’s crust have been so disrupted and

TABLE 1.—General classification scheme for lunar samples

L Igneous.
A. Plutonic.
B. Volcanic.
1L Sedimentary.

A. Unconsolidated (surface ejecta).
B. Impact consolidated.
C. Weakly lithified (welded or sintered).
I1I. Metamorphic.
A. With recognizable igneous or metamorphic source
rocks.

1. Dynamically metamorphosed ( cataclastic).

2. Thermally )metamorphosed (matrix recrystal-

lized).

3. Impact-fused (matrix substantially fused).

4. Thermally metamorphosed or impact-fused,

undifferentiated (aphanitic, poikilitic).
B. With indistinguishable or mixed source rocks.

1. Dynamically metamorphosed (cataclastic):
Aphanitic and coarser grained crystalline rock
fragments and mineral debris mixed by catac-
lastic flow.

2. Thermally metamorphosed: Recrystallized
(granoblastic).

3. Impact fused: Melt texture (glassy, feathery,
intersertal, ophitic).

4. Thermally metamorphosed or impact fused,
undifferentiated (aphanitic, poikilitic).

modified by large basin-forming impacts that very few
remnants of the original rock have survived intact. The
classification has been applied as strictly as the sam-
pling allows to show the dominant petrographic charac-
ter of the rock rather than what we or others may infer
its parent to have been. Thus, names of lunar plutonic
igneous rocks must satisfy the characteristics of ter-
restrial plutonic igneous rocks (see for example
Holmes, 1928). Where plutonic or volcanic igneous
rocks have been significantly modified by mechanical
and thermal effects, their classifications are changed to
reflect those modifications. When the source rock is
identifiable, its plutonic or volcanic rock name is used
as a modifier to convey the maximum amount of in-
formation in the name (for example, norite catacla-
site). The vast majority of impact-modified igneous
rocks, however, have been so severely altered and
mixed that the source rocks cannot be directly
specified.

Products of impact cratering (Shoemaker, 1960;
Moore, 1969, 1971; Shoemaker and others, 1973; Wil-
shire and Moore, 1974), whether ejected or remaining
beneath the cavity, range from broken rock and min-
eral debris insufficiently heated to become consoli-
dated after deposition (the sedimentary division) to
impact melts that solidify to rocks with igneous tex-
tures (impact-fused rocks). Between these extremes
are crushed but incompletely disaggregated rocks
(cataclasites), heated rock debris that recrystallized
after deposition (thermally metamorphosed rocks),
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and complex mixtures of impact melt and solid debris
that have small-scale transitions from melt to thermal
metamorphic textures. Materials classified as sedimen-
tary have been transported and mixed by the impact
process. Unconsolidated clastic material may be re-
worked by later impact events to yield regolith breccia,
which is poorly consolidated, weakly welded or sintered
rock (Phinney and others, 1976) or sheared impact-
indurated rock.

Rocks that have been severely modified by mechani-
cal or thermal effects of impact are classified as
metamorphic. They are subdivided first on the basis of
whether their source rocks are identifiable and second
on the basis of degree of thermal effect. Mechanically
disrupted but weakly metamorphosed rocks are classed
as cataclasites (dynamically metamorphosed). Such
rocks are intensely shattered, but their sources are still
identifiable. There is no sharp separation of these rocks
from the sedimentary rocks because mobilization of
disrupted rock (that is, cataclastic flow) during crater
formation ultimately yields disaggregated ejecta (Wil-
shire and Moore, 1974).

Rocks that were sufficiently heated to have recrystal-
lized are classed as thermally metamorphosed rocks.
The majority of these are breccia, which is subdivided
on the basis of dominant matrix texture. Where recog-
nizable igneous or metamorphic relics indicative of the
parent igneous rock are scarce or absent, the rocks are
simply labeled “metaclastic”” rocks. The thermally
metamorphosed matrices have fine-grained granoblas-
tic texture. Gradations between textures and in-
homogeneous distribution of them in the same rock are
commonplace.

Impact-fused rocks have textures ranging from
glassy to intersertal to ophitic. There is evidence that
some such rocks form by direct impact melting of
plutonic igneous rocks ( for example, Dowty and others,
1974), but many are complex mixtures of more than
one parent rock type (Dymek and others, 1976b;
James and Blanchard, 1976). There are rapid transi-
tions among different textural types in the same sam-
ple, leading to difficulties in classification and con-
tradictions among different workers, each of whom
studied only a small part of the sample.

There is no sharp boundary between impact-
metamorphosed rocks whose matrices have recrystal-
lized in the solid state and those whose matrices were
largely melted (impact-fused rocks); indeed, some
rocks have both textures in the matrix. Moreover, rapid
transitions within single breccia samples from cataclas-
tic to melt to thermal-metamorphic texture in the ma-
trix are a result of multiple impacts and of complex
mixing of heated and unheated rock debris during ex-
cavation and transportation of ejecta. Classification
thus becomes a matter of judgment, often swayed by

individual thin sections that may not be truly represen-
tative. To avoid too rigid a classification scheme, the
uncertainties are accommodated by a class of undif-
ferentiated thermally metamorphosed or impact-fused
rocks.

Similarities between the coarser grained poikilitic
and ophitic rocks have led to some controversy over the
origin of the poikilitic rocks. Some authors consider all
poikilitic rocks to be impact melts with various
amounts of solid debris (Simonds, 1975; Simonds and
others, 1973; Irving, 1975); others (Wilshire and
others, 1981; Bence and others, 1973) consider them to
be largely metamorphic in origin with various but sub-
ordinate degrees of impact melt in addition to the relict
rock and mineral debris. Still others (for example,
Chao, 1973; Chao and others, 1975b) consider some
poikilitic rocks to be metamorphic and some to be dom-
inantly igneous. It is our view that these rocks probably
represent a spectrum of degrees of fusion: those con-
taining abundant newly crystallized plagioclase laths
and interstitial material with intersertal texture were
largely fused, whereas those without such textures may
have formed by recrystallization of largely solid rock
and mineral debris. Both of these types contain evi-
dence of having been fluidized, but the presence of gas
cavities does not necessarily indicate fusion, as is
commonly assumed. For example, Reynolds (1954)
emphasized the presence of drusy cavities in a con-
glomerate dike as evidence of emplacement of the dike
as a solid-gas mixture. Because of their transitional or
uncertain genesis, rocks with poikilitic texture have
been classed here as undifferentiated thermal
metamorphic or impact fused.

Similar problems occur with the large group of
polymict breccias with aphanitic matrices. Some au-
thors ( for example, Phinney and others, 1976) consider
all of these to represent mixtures of melt and solid de-
bris, while others (for example, Wilshire and Jackson,
1972) consider identical rocks from the Apollo 14 site
to be thermally metamorphosed. Still others (for
example, James, 1977) consider that some aphanites
with granoblastic texture recrystallized from glass, a
sequence also suggested by Chao (1973) for certain
poikilitic rocks with metamorphic textures. In view of
the enormous quantities of unmelted pulverized rock
and mineral debris excavated from impact caters, it
seems unreasonable to suppose that all aphanitic rocks
must represent quenched impact melt. It is our view
that these rocks, like the poikilitic rocks, represent a
spectrum of degrees of fusion and cataclasis, and those
with granoblastic texture may have formed by essen-
tially solid-state recrystallization of powdered rock de-
bris. These rocks are identified as breccia with aphani-
tic matrix without specifying the dominance of thermal
metamorphism or impact fusion.
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The Apollo 17 samples are classified in table 2. The
rare surviving plutonic igneous rocks, clasts of such
rocks in the impact breccia, and other impact-modified
materials with known source rocks indicate that the
dominant nonmare source rocks of the Apollo 17 suite
are troctolite, olivine norite, norite, and noritic anor-
thosite with some dunite.

Mare rocks are classified according to their modal
compositions as olivine basalt or basalt to allow clas-
sification of the many as yet unanalyzed rocks. This
scheme will, of course, be supplanted in time by chem-
ical classification. The orange glass, sample 74220, is
considered to be pyroclastic (Heiken and others, 1974)
and is classed as ash because of the particle size range.

The “soil” samples are classified as sedimentary
materials. Their dominant components, usually mare
basalt, highlands material, or glass that may have been
derived from either mare or highlands, are indicated.
In general, the dominant component of the samples re-
flects the nature of the local bedrock, but core samples
are stratified and have various proportions of highlands
and mare fragments; the variations are reflected in the
bulk composition of the samples. “Soil” and core sam-
ple descriptions were obtained largely from Butler
(1973) and Heiken (1974).

Reworking of surficial materials has led to weak con-
solidation of some of the heterogeneous sediments by
welding of glass shards and sintering (Simonds, 1973;
Phinney and others, 1976) to form weakly lithified
polymict breccia (commonly called “regolith” or “soil”
breccia). In practice, such breccia is distinguished
from severely disrupted but relatively unrecrystallized
cataclasite on the basis of abundance of glass shards
and extreme diversity of lithic clasts in the regolith
breccia, but there is a point beyond which the two
types cannot be distinguished. Surficial material
thought to have been merely compacted by impact
(impact-indurated polymict breccia) has the same di-
verse components as the welded or sintered breccia but
is generally more compact and has distinctive fracture
patterns (for example, 79135).

Dynamically metamorphosed rocks with recognizable
source rocks are mostly shattered plutonic rocks such
as norite, troctolite, and dunite, but there are two
cataclasites derived from mare basalt. Many of the
plutonic rocks had undergone deep-seated partial
thermal metamorphism before impact excavation (Wil-
shire, 1974; Stewart, 1975), yielding coarse
granoblastic-polygonal textures that tend to survive
cataclasis better than their unrecrystallized counter-
parts. Where such recrystallization is thought to have
been substantial, the plutonic rock name is modified by
“meta-”. The majority, probably all, of the members of
this group derived from plutonic source rocks are

clasts from more complex breccia.

The samples listed as cataclastic rocks with mixed
source rocks are thought to be the products either of
mixing of aphanite and crushed debris formed contem-
poraneously in a single impact or of cataclastic flow of
breccia whose original ‘components were plutonic rock
clasts in a fine-grained thermally metamorphosed ma-
trix. Slight para- and post-consolidation deformation of
such rocks commonly inverts the original clast-matrix
relations (Wilshire and others, 1973; Wilshire and
Moore, 1974) so that broken pieces of the original ma-
trix become isolated in material derived by disaggrega-
tion and cataclastic flow of the original clasts. Where
this material has not been subsequently metamor-
phosed, it may be classed, as we have done, as cata-
clastic.

Breccias whose matrices have been unequivocally and
substantially fused include gabbro, basalt, and
polymict breccias, all with glassy matrices.

Thermally metamorphosed or undifferentiated ther-
mally metamorphosed or impact-fused rocks with rec-
ognizable source rocks were largely derived from im-
pact crushing and perhaps partial melting of single
rock types (all plutonic sources) or from partly recrys-
tallized plutonic rock (76535) that was thermally
metamorphosed before excavation.

Thermally metamorphosed rocks or undifferentiated
thermally metamorphosed or impact-fused rocks with
indistinguishable or mixed sources are mainly polymict
breccia, but some (metaclastic rocks) have few or no
lithic clasts. It is likely that the great lithologic diver-
sity of clasts in the polymict breccia actually represents
only a small variety of plutonic source rocks, with the
lithologic diversity representing various degrees of
mechanical breakdown and mixing and various thermal
effects resulting directly from the impact process. The
matrix of this breccia shows a similar range of impact-
related mechanical and thermal effects ranging from
aphanitic to fine-grained granoblastic to coarse-
grained poikilitic texture.

The dominant rock type returned from the Taurus-
Littrow highlands is polymict breccia with an aphanitic
matrix; polymict breccia with a poikilitic matrix is also
common. Both are classified as undifferentiated ther-
mally metamorphosed or impact-fused rocks with the
understanding that either type of thermal effect could
be dominant in any particular sample.

LM/ALSEP/SEP AREA
LOCATION

The Lunar Module (LM) landed in a relatively smooth
area about 800 m east of Camelot crater and near the
northwest boundary of a large cluster of craters on the
valley floor (fig. 6; pl. 2). Sampling was concentrated
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TABLE 2.—Summary classification of Apollo 17 samples larger than 5 g

Igneous, plutonic Igneous, volcanic—Continued Sedimentary, unconsolidated— Continued
78235,6.8. Norite. 78509. Basalt. 78500-04. Dominantly agglutinate, breccia, glass,

78255. Norite. 78528. Basalt. and feldspathic cataclasite.
78527.  Norite(?). 78569.  Basalt. 78530.  No description.

Igneous, volcanic 78575.  Olivine basalt. 79001-02.  Unopened double drive tube.
70017.  Olivine basalt. 78576.  Basalt. 79120-24. Dominantly breccia.
70035.  Olivine basalt. 78577.  Basalt. 79220-24. Dominantly breccia.
70075.  Olivine basalt. 78578.  Basalt. 79240-44. Dominantly breccia and basalt.
70135. Basalt. 78579.  Olivine basalt. 79260-64. Dominantly breccia and basalt.
70136.  Basalt. 78585.  Basalt. 79510-14.  Dominantly breccia.
70137.  Basalt. 78586.  Basalt. Sedimentary, impact consolidated
70185.  Basalt. 78587.  Basalt. 70018. Impact-consolidated polymict breccia.
70215. Olivine basalt. 78596. Basalt. 70175. Impact-consolidated polymict breccia.
70255.  Olivine basalt. 78597.  Olivine basalt. 79115. Impact-consolidated polymict breccia.
70275. Olivine basalt. 78598. Basalt. 79135. Impact-consolidated polymict breccia.
70315. Basalt. 78599, Basalt. Sedimentary, weakly hthified by welding or sintering
71035. Olivine basalt. 79515. Olivine basalt. 70295. Weakly lithified polymict breccia.
71036. Olivine( ?) basalt. 79516. Olivine basalt. 74115. Weakly lithified polymict breccia.
71037. Olivine( ?) basalt. Sedimentary. unconsolidated 74116,  Weakly lithified polymict breccia.
71045.  Olivine basalt. 70001-09. Dominantly basalt , breccia, and feld- 74246.  Weakly lithified polymict breccia.
71055. Ol}v}ne( ?) basalt. spathic clastic and metaclastic rocks. 76565.  Weakly lfthff}ed po]ym}ct brecc!a.
71065. Olivine basalt. . 76567. Weakly lithified polymict breccia.
71066. Olivine basalt. 70011. Unoqened sample container. 78508, Weakly lithified polymict breccia.
71135.  Olivine basalt. 70012, Dominantly basalt. 78525.  Weakly lithified polymict breccia.
71136.  Olivine basalt. 70160-64.  Dominantly basalt. 78526.  Weakly lithified polymict breccia.
71155. Olivine( ?) basalt. 70180-84. Domfnantly basalt. 78535. Weakly lithified polymict breccia.
71156.  Olivine(?) basalt. 70270-74.  Dominantly basalt. 78536.  Weakly lithified polymict breccia.
71175.  Olivine basalt. 70311-14.  Dominantly basalt. 78537.  Weakly lithified polymict breccia.
71505.  Olivine basalt. 70320-24.  Dominantly basalt. 78538.  Weakly lithified polymict breccia.
71506. Olivine basalt. 71040-44. Domfnantly basalt. 78545. Weakly lithified polymict breccia.
71526.  Basalt. 71060-64.  Dominantly basalt. 78546.  Weakly lithified polymict breccia.
71528.  Basalt. 71130-34.  Dominantly basalt. ) 78547.  Weakly lithified polymict breccia.
71529.  Basalt. 71150-54.  Dominantly basalt and breccia. 78548,  Weakly lithified polymict breccia.
71535.  Basalt. 71500-04.  Dominantly basalt and breccia. . 78549,  Weakly lithified polymict breccia.
71536. Basalt. 72130-34. Dom!nantly basalt, in part balsaltic breccia. 78555, Weakly lithified polymict breccia,
71537.  Basalt. 72140-44.  Dominantly basalt and glass. 78556,  Weakly lithified polymict breccia.
71538.  Basalt. 72150 No deseription. . 78557.  Weakly lithified polymict breccia.
71539.  Basalt. 32160-64' Dom!nantly breccia and agglutinate. 78567.  Weakly lithified polymict breccia.
71545.  Basalt. 72220-24. Dominantly breccia. i 79035,  Weakly lithified polymict breccia.
71546.  Basalt. 72240-44.  Dominantly breccia and agglutinate. 79195.  Weakly lithified polymict breccia.
71547.  Basalt. 72260-64. No d.escrlptmn. . . 79225.  Weally lithified polymict breccia.
71548.  Basalt. 72320-24.  Dominantly agglutinate and breccia. 79226,  Weakly lithified polymict breccia.
71549.  Basalt. 72410.  No description. 79227.  Weakly lithified polymict breccia.
71556.  Basalt. 72430-34.  Dominantly breccia. 79517,  Weakly lithified polymict breccia.
71557.  Basalt. 72440-44.  Dominantly breccia. 79518.  Weakly lithified polymict breccia.
71558.  Olivine basalt. 72460-64.  Dominantly breccia. Metamorphic, recognizable source rock, cataclasite
71559.  Basalt. 72500-04.  Dominantly breccia, 72135,  Basalt cataclasite.
71565.  Olivine basalt. 72700-04.  Dominantly breccia. 72415-18.  Metadunite cataclasite.
71566,  Basalt, 73001-02.  Unopened double drive tube. 76235-39.  Olivine metanorite cataclasite.
71567. Olivine basalt. 73120-24. Dom}nantly breccga. 76335. Troctolite cataclasite.
71568.  Olivine basalt. 73130-34.  Dominantly breccia. 76536. Olivine( ?) norite cataclasite.
71569.  Olivine basal. 73140-44.  Dominantly breccia. 76568.  Basalt cataclasite.
71576.  Olivine basalt. 73150-54.  Dominantly breccia. 77215, Norite cataclasite.
71577.  Olivine basalt. 73210-14.  Dominantly breccia. 78155.  Metagabbro cataclasite.
71578. Olivine basalt. 73220-24. DOml'nantly brecc!a, Metamorphic, recognizable source rock. thermally metamorphosed
71579.  Basalt. 78240-44,  Dominantly breccia. 76535.  Metatroctolite.
71585.  Olivine basalt. 73260-64.  Dominantly breccia. 79215,  Metatroctolite(?) breccia with a granoblastic
71586.  Olivine basalt. 33280-84. Dom3nantly breccia. . matrix.
71587.  Olivine basalt. 74110-14. Dommant!y basalt "F eccia, feldspathic Metamorphic, recognizable source rock, impact fused
71588.  Olivine basalt. cataclasite. agglutinate, and glass. 77017.  Olivine gabbro breccia with a glassy matrix.
71589. Olivine basalt. 74120-24.  Dominantly breccia and agglutinate. 79155.  Olivine gabbro breccia with a glassy matrix.
71595, Olivine basalt. 74240-44. Dominantly basalt. Metamorphic, recognizable source rock, thermally metamorphosed
71596. Olivine basalt. 74260. Dominantly breccia, glass, and agglutinate. or impact fused, undifferentiated
71597.  Olivine basalt. 75060-64.  Dominantly basalt. 72736.  Metanorite(?) breccia with a poikilitic( ?) matrix.
72155.  Olivine basalt. 75080-84.  Dominantly basalt. 73145.  Metagabbroid(?) breccia with an aphanitic matrix.

74001-02.  Volcanic ash. 75110-14.  Dominantly basalt. 79245.  Troctolite( ?) breccia with an aphanitic matrix.

74220. Voleanic ash. 75120-24. Dominantly basalt. Metamorphic, source rocks indistinguishable or mixed.\ cataclastic
74235.  Olivine basalt. 76001.  Unopened drive tube. 72235.  Polymict breccia with a cataclastic matrix.
74245.  Olivine basalt. 76030-34.  Dominantly basalt. 72275.  Polymict breccia with a cataclastic matrix.
74247, Olivine(?) basalt. 76120-24.  Dominantly breccia. 73155.  Polymict breccia with a cataclastic matrix.
74248. Basalt. 76130-34. No description. 73215. Polymict breccia with a cataclastic matrix.
74255.  Olivine basalt. 76220-24.  No description. 73235.  Polymict breccia with a cataclastic matrix.
74275.  Olivine basalt. 76240-44.  Dominantly basalt. 76255.  Polymict breccia with a cataclastic matrix.
75015, Basait. 76260-64. Dominantly breccia. Metamorphic, source rocks indistinguishable or mixed,
75035,  Basalt. 76280-84.  Dominantly breccia. thermally metamorphosed
75055.  Olivine basalt. 76320-24.  Dominantly breccia. 72315.  Polymict breccia with a granoblastic matrix.
75075.  Olivine basalt. 76500-04.  Dominantly breccia. 72355.  Polymict breccia with a granoblastic matrix.
76136.  Olivine basalt. 77510-14.  Dominantly breccia. 73216.  Polymict breccia with a granoblastic matrix.
76537.  Olivine basalt. 77530-34.  Dominantly breccia. 73275.  Metaclastic, with a granoblastic matrix.
76538.  Basalt. 78120-24.  Incomplete description. 76055.  Polymict breccia with a granoblastic matrix.
76539.  Basalt. 78220-24.  Dominantly breccia. Metamorphic, source rocks indistinguishable or mixed,
77516. Olivine basalt. 78230-34.  No description. wmpact fused
77535.  Basalt. 78250.  No description. 70019.  Polymict breccia with a glassy matrix.
77536.  Olivine basalt. 78420-24.  Dominantly breccia. 76545.  Polymict breccia with a glassy matrix.
78135.  Olivine basalt. 78440-44.  Dominantly breccia and agglutinate. 76546.  Polymict breccia with a glassy matrix.
78505,  Olivine basalt. 78460-64.  Dominantly breccia and agglutinate. 76547.  Polymict breccia with a glassy matrix.
78506. Olivine basalt. 78480-84. Dominantly agglutinate, breccia, glass, 76549. Polymict breccia with a glassy matrix.
78507. Olivine basalt. and feldspathic cataclasite. 79175. Polymict breccia with a glassy matrix.



























































































































TRAVERSE GEOLOGY AND SAMPLES—STATION 2

meteoritic component ( James and others, 1975a).

Boulder 2 samples and sample 72435, which repre-
sents the matrix material of boulder 3, are polymict
breccia. Modal analyses by Wilshire ( this report) show
that the matrix, in the 0.1-1.0-mm size range, is domi-
nated by clasts of plagioclase (49-65 percent), with
smaller amounts of olivine (6-28 percent) and
pyroxene (1-4 percent). Metagabbroid fragments
(10-21 percent) are the dominant lithic type in this size
range. Larger lithic clasts, up to about 2 cm in diame-
ter, have been classified by Dymek and others (1976b)
as members of the dunite-anorthosite-norite-troctolite
suite.

Matrix textures in boulders 2 and 3 are described by
Wilshire (this report) as aphanitic to granoblastic to
poikilitic, implying that thermal metamorphism in an
ejecta blanket at least in part recrystallized a matrix
that may have ranged initially from fragmental to
partly melted. In contrast, Dymek and others (1976b)
have described no textures indicative of thermal
metamorphism; they have interpreted the matrices of
boulders 2 and 3 as aggregates of abundant microclasts
within a poikilitic to subophitic groundmass that crys-
tallized from a melt. In their model, the breccia was
formed by violent mixing of predominantly unshocked
cold clasts with impact melt generated in the formation
of a lunar basin.

Analyzed subsamples from boulders 2 and 3 show a
high degree of chemical homogeneity ( fig. 75). Except
for a single clast that is unusually rich in plagioclase
(72335,2; Al,0;=27.3 percent), all of the analyzed
samples are tightly clustered (Al:O; values between 18
and 20 percent) within the compositionally restricted
Apollo 17 breccia suite. However, Dymek and others
(1976b) have reported on the basis of microprobe
analyses that the “igneous” groundmass in boulders 2
and 3 differs from the bulk breccia compositions. In
addition, the dominant plagioclase in the clasts is sig-
nificantly more calcic than that in the groundmass, and
olivine and pyroxene clasts tend to be more magnesian
than their groundmass counterparts. Hence they have
concluded that the groundmass melt and the clasts
were derived from slightly different sources; that is,
the groundmass was not produced by crushing, grind-
ing, melting, or recrystallization of the observed clast
assemblage.

Sample 72415-18, the clast of metadunite from boul-
der 3, has been interpreted as a sample of a cumulate
igneous rock (Albee and others, 1975); its relict
granoblastic fabric may represent prolonged deep-
seated thermal metamorphism. Snee and Ahrens
(1975) found evidence of shock deformation from
which they inferred shock pressures in the range of
330-440 kb. Before or during incorporation into the
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ejecta of which boulder 3 is a sample, the metadunite
fragment underwent cataclasis. Papanastassiou and
Wasserburg (1975) inferred a crystallization age of
4.5510.10 b.y. and suggested that the metadunite clast
was derived from an early lunar differentiate; its
mineralogy is appropriate for it to be related by frac-
tional crystallization to norite 78235 and metatroctolite
76535 (Dymek and others, 1975).

Both the chemical composition (fig. 76) and the pe-
trography of sediment samples from station 2 reflect
their derivation from the feldspar-rich rocks of the
South Massif. All are samples of unconsolidated col-
luvium derived from impact-generated regolith on the
surface of the massif. Sample 72700-04, collected more
than 50 m out from the base of the South Massif, is the
most likely sample from station 2 to represent pure
light mantle material. However, the other analyzed
samples (fig. 76), from the lowest part of the massif
slope, are indistinguishable from 72700-04 in figure
76; they could all represent light mantle material.

The boulders near the base of the massif probably
rolled to their present positions after emplacement of
the light mantle. Some, although not the three sampled
boulders, are at the ends of tracks that probably would
have been obliterated by subsequent deposition of light
mantle, and all would probably have been buried by
the boulder-poor light mantle if they had been there
first. Evaluating exposure ages determined for boulder
1, Leich and others (1975) concluded that the boulder
has been in its present position at the base of the mas-
sif for about 42 m.y.

SUMMARY OF SAMPLING
Sample 72215

Type: Polymict breccia with an aphanitic matrix.

Size: 9.7X6.6X5.0 cm.

Weight: 379.2 g.

Location: From 2-m boulder 1 on lower slopes of South
Massif approximately 35 m southwest of the LRV.

Ilustrations: Pans14, 15, figures 73, 74, 77 (LRL).

Comments: Boulder 1 represents bedrock from the
upper part of the South Massif.

Petrographic description: Polymict breccia with an
aphanitic matrix. Clasts in the size range 0.1 to 1.0
mm are in the approximate proportions: 32 percent
plagioclase, 3 percent pyroxene, 12 percent olivine,
33 percent dark metaclastic rocks with aphanitic
matrices, 5 percent light metaclastic rocks with
granoblastic matrices, 5 percent quartz-potassium
feldspar fragments, 6 percent metagabbro, 1 per-
cent metatroctolite, 2 percent recrystallized olivine,
and 8 percent recrystallized plagioclase. The domin-
ant source rock is probably troctolite-metatroctolite.

In the classification of the boulder 1 consortium

72215
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(Consortium Indomitabile), sample 72215 is domin- Chemical analyses of 72215—Continued
antly gray competent breccia, interpreted as represent-
ing the matrix of many of the clasts that are them- ! 2

selves incorporated within the light-gray friable breccia
of sample 72275 (Marvin, 1975).

Major- element composition:

) 1. Average of 4 analyses of gray competent breccia matrix (Blanchard and

Chemical analyses of 72215 others, 1975). Original analyses (72215.47; 60; 64; 92) in Blanchard and
others, 1974).

2.72215,76, anorthostic breccia clast (Blanchard and others, 1975).

: - Age: Rb-Sr: 4.0310.03 b.y. determined for Rb-rich
. 447 microgranite clasts in competent breccia matrices of
T 72215,104 and 72255,59 (Compston and others,

ey 1975). Microgranite fragments show reaction-rim re-

48 lation to enclosing breccia, and some have been par-

3 tially melted; hence, they predate the high-

\ »
\ <& ighlands kegolith/\

op%\"// and light ma t}e

Older regolith
the valley fl

__—.‘ )
Noritic
breccia

FeO +

Aly03 MgO

FIGURE 76.—Relative amounts of TiOz, AloO3, and FeO+MgO in sediment samples 72321, 72441, 72461, 72501, and 72701 (circled) from
station 2, in comparison with sediment samples from rest of traverse region. Apollo 17 basalt, anorthositic gabbro, and noritic breccia
values from Rhodes and others (1974).
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TRAVERSE GEOLOGY AND SAMPLES—STATION 3

Components of 90-150- um fraction of 73261,1 (Heiken and

McKay, 1974)
Components Volume
percent
Agglutinate. .. e eeeae 34.3
Basalt, equigranular 20
Basalt, variolitic *
Breccia:
Low grade'-brown. ... ... oiiiiiianns 18.7
Low grade'- colorless .. 4.7
Medium to high grade?* - 15.7
Anorthosite.............._. - 3
Cataclastic anorthosite ' 1.6
Norite ... -
Gabbro..... -
Plagioclase ...... 9.7
Clinopyroxene .. 7.0
Orthopyroxene.. -
Olivine ......_.... -
TImemite. .. iiiiiiieees 6
Glass:
OTaNge .. e eaaes 1.7
“Black™... 6
Colorless . 6
Brown .._.... 1.3
Gray, "ropy” 1.0
Other. . e -
Total number grains ...t ireeaaaan 300
'Metamorphic groups 1-3 of Warner (1972).
*Metamorphic groups 4-8 of Warner ( 1972).
‘Includes crushed or shocked feldspar grains.
Major-element composition:
Chemical analyses of 73261
1 2 3
44.71 45.1 44.9
19.69 20.2 19.9
886 8.84 8.85
10.95 9.65 10.30
12.90 12.7 12.8
.40 458 43
.16 .151 .16
1.90 1.82 1.86
.14 134 14
11 117 11
24 212 23
100.06 99,382 99.68
1.73261,14 ERose and others, 1974).
2.73261,17 (Wanke and others, 1974).
3. Average of 1 and 2.
Exposure age: 22Na-26Al: 73261, maximum 1.810.8

m.y. (Yokoyama and others, 1976).

Sample 73275

Type: Metaclastic, with a granoblastic matrix.

Size:10X7X7 cm.

Weight: 429.6 g.

Location: From surface on rim of 10-m crater at station
3.

Illustrations: Pan 16;figures 102,110,115 (LRL).

Comments: Ejected from 10-m crater.

Petrographic description: Metaclastic rock with clasts of
plagioclase, pyroxene. olivine, and scarce 2- and
3-grain lithic clasts of plagioclase, pyroxene, and

73260-64
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olivine in a fine-grained granoblastic matrix.

Major-element composition:

€Chemical analysis of 73275

73275,30 {Rhodes and others, 1974).

Age: 40-39Ar: 73275,22, 3.9610.05 b.y. (Turner and
Cadogan, 1975).
Exposure age:
Ar: 160 m.y. (Turner and Cadogan, 1975).
Kr: 139 m.y. (Crozaz and others, 1974).
Tracks: 4.71 1 m.y. (Crozaz and others, 1974).

Sample 73280-85

Type: Sedimentary, unconsolidated (73280-84) and
breccia fragment (73285).

Size: 73285, 2.56X1 X1 ¢m.

Weight: 73280-84,166.55 g; 73285, 2.58 g.

Depth: About 5-10 ¢m below surface in trench.

Location: From trench on rim of 10-m crater at station
3.

Ilustrations: Pan 16; figures 109, 110.

Comments: The white part of the “marbled” zone de-
scribed by the crew.

Petrographic description: 73280-84, dominantly fine-
grained breccia and (or) metaclastic(?) rock, some
fine-grained feldspathic cataclasite.

Components of 90-150- um fraction of 732811 (Heiken and

McKay, 1974
Components Volume
percent
Agglutinate «emee e 24.6
Basalt, equAigl:a‘nular e 3.7
Basalt, variolitic §
Breccia:
Low grade'=brown ... ... 23.7

Low grade'- colorless _ 2.3

Medium to high grade 20.6
Anurthosite..............__. 3
Cataclastic anorthosite* 1.6
Norite ....oooooiiiiiaiaan -
Gabbro..... -
Plagioclase ... 9.3
Clinopyroxene ... . 3
Orthopyroxene.... .. Trace
Olivine .. 3
TImenite oo 1.3
Glass:

OFange «uveniie e 1.3

“Black" .. 3

COlOTLeSS Lo s 6

73280-85
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Components of 90-150-um fraction of 73281,1 (Heiken and
McKay, 1974 )—Continued

Volume
percent

Components

Glass— Continued
Brown ..o
Gray, “ropy”

Total number grains ... ..cocuveimrioimiiiiiiei e 300

Metamorphic groups 1-8 of Warner (1972).
2Metamorphic groups 4-8 of Warner (1972).
* ®Includes crushed or shocked feldspar grains.

Major-element composition:

Chemical arialyses of 73281

1 2 3
45.31 46.0 45.7
20.23 20.8 20.5

8.82 8.54 8.68

9.95 9.98 9.96
1291 11.8 124

41 445 43
.16 137 15
1.76 175 1.76
.14 - .14
11 110 11
27 .206 24

99.768 100.07

1.73281,12 §R0§e and others, 1974).
2.73281,18 ( Wanke and others, 1974).
3. Average of 1 and 2.

Exposure age: 22Na-26A1: 73281, maximum 1.110.3
m.y. (Yokoyama and others, 1976).

STATION LRV-5
LOCATION

Station LRV-5 is located on the light mantle 700 m
northeast of station 3 (fig. 7A4).

OBJECTIVES

Station LRV-5 was an unplanned LRV stop to sample
a crater with abundant fragmental ejecta.

GENERAL OBSERVATIONS

The station area is flat to gently rolling with scattered
craters up to 15 m in diameter (fig. 116). Most of the
craters are subdued or have only slightly raised rims.
The one exception is the 15-m crater whose ejecta was
sampled. That crater has a raised blocky rim, a high
concentration of blocks and fragments on the inner cra-
ter wall, and a very blocky ejecta blanket.

Rock fragments or clods range in size from1 to 50 cm
and cover 15 to 20 percent of the ejecta blanket sur-
face. The fragments are dominantly angular and par-
tially buried. No fillets are visible in the photographs.

The LRV sample was collected from the ejecta blan-
ket less than one crater diameter from the rim of the

73280-85
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blocky crater.
SUMMARY OF SAMPLING

Sample 74110-19

Type: Sedimentary, unconsolidated (74110-14) and
sedimentary, weakly lithified polymict breccia
(74115-19).

Size: Not available.

Weight: 74110-14, 245.41 g; 74115-19, 37.11 g total.

Location: From the ejecta blanket of a 15-m crater in
the light mantle at station LRV-5.

Illustration: Figure 116.

Comments: Samples represent light mantle material.
The polymict breccia (74115-19) represents the
abundant blocks of the crater ejecta, which were
probably indurated by the impact that formed the
15-m crater.

Petrographic descriptions:

74110-14, dominantly breccia of several types, fine-
grained feldspathic cataclasite, agglutinate, and
glass.

74115, 16, polymict breccia with clasts of metaclastic
rock, fine-grained breccia, orange glass, and min-
eral debris in a fine-grained friable matrix.

STATION LRV-6
LOCATION

Station LRV-6 is located on the light mantle about
1.1 km northeast of station 3 (fig. 74).

OBJECTIVES

Station LRV-6 was a planned LRV stop to sample the
light mantle.

GENERAL OBSERVATIONS

The station area is flat to gently rolling with scattered
craters up to 30 m in diameter. Craters from 5 c¢cm to 2
m are most common; they are mainly shallow and sub-
dued (fig. 117). The surface is saturated with craters
less than 5 cm across.

There are scattered rock fragments 1-5 cm in size
and a few larger fragments and boulders up to 1 or 2 m
in size. Fragments are either perched on the surface or
are only slightly buried. Fillets are poorly developed.

SUMMARY OF SAMPLING
Sample 74120-24

Type: Sedimentary, unconsolidated.
Weight: 385.87 g.
Depth: From the upper few centimeters.

74120-24
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Components of 90-150-um fraction of 74001,2 { bottom of M ajor- element composition:
double drive tube) (Heiken and McK ay,1 974} Continued
Chemical analyses of 74001 (Heiken and others, 1974)
Components Volume
percent
1 2 3 4 5 6
Anorthosite.. ... ... -~
Cataclastic anorthosite ..
Norite............ccooooe. - 39.38 38.38 39.14 38.61 38.16 38.73
Gabbro....... - .. 606 591 5.82 6.33 5.78 5.98
Plagioclase ... 1.6 . 2244 22.25 23.29 22.84 22.16 22,60
Clinopyroxene .. -3 10.29 14.87 14.54 16.16 15.12 14.20
Orthopyroxene.. - 955 7.40 7.32 7.08 7.29 773
Olivine......... 32 40 37 25 40 .35
IImenite....oooiie i, .06 07 .07 .06 .08 .07
Glass: 10.34 9.19 9.03 9.81 8.95 9.46
OFange ... 8.0 . - -
“Black”.... . 73 3 . . . . . ..
Colorless 56 .59 54 .71 56 59
Brown .. 16.6
Gray, "ropy - Total ..... 99.00 99.06 100.12 101.85 98.50 99.71
Other. . e e
Total number grains _._._....c..ooooiiiiiiiiii e 300 1.74001,2-4, black droplets, 95 percent crystallized.
- :23 74801 2-5, cle:;r or::ix;ge glass.
Metamorphic groups 1-3 of Warner (1972). 74001,2-6, surface droplets.
“Metamorphic groups 4-8 of Warner ( 1972). g Ziggi g Z i}ler:rcggrx:’p;etfass
‘Includes crushed or shocked feldspar grains. 6. Average of 1 through % €
N
N
Apojo 17 salt ,\g
N
. 74 20
Cluster ejecta
N
Older regohth
the valley flgor
FeO +
breccia M
Al03 e

FIGURE 118.—Relative amounts of TiOz, AlxO3, and FeO+MgO in sediment sample 74121 (cross), collected at station LRV-6, in comparison
with sediment samples from rest of traverse region (dots).

74002/74001 74002/74001
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ash that once formed a continuous deposit overlying
the subfloor basalt.

Petrographic desription: Poorly consolidated ash com-
posed of orange glass spherules and partly crystal-

Exposure age: Ne and Ar: 45 m.y. on sample from bot-
tom of double drive tube at approximately 70 cm
depth (Eberhardt and others, 1974).

Sample 74220

Type: Volcanic ash.

Weight: 1,180 g.

Depth: 5-8 cm.

Location: From center of meter-long trench east of the

lized spherules and glass shards.

Components of 90-150- um fraction of 74220 (Heiken and

McKay, 1974)

Components Volume percent
5-m boulder on the south rim of Shorty crater. 1 9
Illustrations: Pans 17, 18; figures 120, 122, 123 (photo- -
micrograph). e e A o .
Comments: The reddish zone in the trench, about 80 ¢m | prat: variolitie § e ' ‘
wide, grades laterally into yellowish zones, each | pivesce: Mo oo 3
about 10 cm wide. These are in turn in sharp steep Medium to high grade’.........ooovriinmmimiiiiriiincs - -
contact with light-gray sediment exposed at each | Casctanorisio ) -
end of the trench. Figure 122 shows the inferred re- | Norife -ooowooooeeeoe - -
lations between the materials of the trench and dou- | Plagioclase. ...oooiiiiiiiiniii - L0
ble drive tube (74002/74001). The ash is more cohe- | Orthapsrosene. s T ? ?
rent than normal sediment from the regolith sur- | §hvine------ 3
face; it has fractured, in the trench wall, to form G’asg‘mge »»»»»»»»»»»»»» 836
chunks1 to 6 ¢cm long. Some of the chunks are color Black” ... e 6.7
zoned, becoming darker inward, within the outer 2 g:c]:vrxlf.s. 13
cm (Butler,1973). I
Orange and black ash of the trench and double Total number grains .........ccooiiieiiiiiinniniiiiiaanas 300 300

drive tube are interpreted as samples of weakly in-
durated ash from an ejected clod that was deposited
on the rim of Shorty during formation of the crater.
Presumably the clod was excavated from a layer of

'Metamorphic groups 1-3 of Warner (1972).
“Metamorphic groups 4-8 of Warner ( 1972).
“Includes crushed or shocked feldspar grains.
1.74220.6

2. 74220 82

74255
DT 74002/01
/

x—74235

A
74275 Pan 17

7
74240-49, 85-87
74260

Shorty crater

20 30 m

FIGURE 119.—Planimetric map of station 4.

74002/74001

74220
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Modes are from loose material around the clods and
show contamination from thin surface sediment layer.
Thin sections of a clod show 100 percent orange glass
or its equivalent, the partly crystallized black spheres
(G. H. Heiken, written commun., 1977).

Major- element composition:

Chemical analyses of 74220

1 2 3 4 5 6
SiOg ....... 38.55 38.0 39.4 39.13 39.5 376 -43.5
AloOg ... 5.85 551 6102 6.18 6.0 149 -9.05
FeO........ 21.96 22.4 22.7 22.38 23.0 220 -248
MgO....... 14.99 14.5 15.5 16.79 15.5 508 -353
N 6.99 6.42 6.94 6.5 1.33 -10.6
.39 .69 .34 .65 .19 -1.03
.06 0 .03 .0 0 -07
8.87 9.30 8.33 9.0 232 -13.7
- . .30 - .28 .05 -.48
Crgo0g3..... 55 .70 - 53 - - -
Total 98.26 97.42 100.33 100.65 100.43
7 8 9 10 11 12
SiOg ...coceenen 38.57 39.03 39.4 38.9 39.0 38.6
83 - R 6.47 6.52 6.38 6.42 5.79
e0 22.13 21.9 22.34 22.1 22.4
14.44 14.01 14.76 14.41 15.0
7.62 7.4 701 7.4 6.86
.34 .396 43 .38 .47
077 076 .076 .80 .03
8.72 8.09 8.96 8.64 9.01
.043 .048 097 .06 --
273 .252 .255 27 3
684 .589 .68 .68 62
Total ..... 99.40 99.827 98681 99.89 100.16 99.08

1. 74220, microprobe analyses of orange glass, 47 analyses of relatively homogeneous
orange glass; largest standard deviation. for MgO, is 0.44 (Reid and others. 1973).

2. 7422087, microprobe analyses of orange glass, 16 analyses ( Carter and others, 1973).

3. 74220.89, microprobe analyses of orange glass. 19 analyses (Glass, 1973).

4. 74220, microprobe analyses of black opaque crystalline fragments, 33 analyses of rela-
tively heterogeneous fragments (larger standard deviations are: AL,O . 1.05; MgO, 4.79;
Ca0, 1.45; TiO,, 1.64). Average (column 4) is similar to orange glass values {Reid and
others, 1973).

5. 74220,89, mode of 40 microprobe analyses of heterogeneous black opaque fragments;
modal value is similar to composition of orange glass; heterogeneity interpreted as due
to addition or subtraction of olivine (Glass, 1973).

6. 74220.,89, ranges for values given in column 5.

7. 74220,3, bulk sample (Apollo 17 PET, 1973).

8.74220,31, bulk sample EDuncan and others, 1974).

9.74220,36, bulk sample (Wanke and others, 1973).

10. 74220,40, bulk sample (Nava, 1974).

11. Average for bulk sample, columns 7 through 10.

12. Average for orange glass, columns 1 through 3.

Age:
40-39Ar:
74220,39, 3.71%0.06 b.y. (Husain and
Schaeffer,1973).
74220, 3.67 b.y., mean of four determina-
tions ranging from 3.60 to 3.71 b.y.
(Eberhardt and others, 1973).
K-Ar:
74220,47, 3.510.3 b.y. (Hintenberger and
Weber,1973).

Fission track:
74220, 3.7 b.y. (Hutcheon and others,
1974b).

74220
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U-Pb:
74220, 3.63 b.y. (Tatsumoto and others,
1973).
Pb-Pb:

74220, 3.4810.03 b.y.; determined for care-
fully separated and cleaned glass
spheres; determinations of greater age
(above) attributed to Ar entrapment
and Pb contamination by components
other than orange glass in 74220 (Tera
and Wasserburg, 1976).

Exposure age:
Ar:

7422013, 3016 m.y. (Huneke and others,
1973).

7422015, 30 m.y. (Eberhardt and others,
1974).

74220,39, 3214 m.y.(Husain and Schaeffer,
1973).

74220, 30 m.y. (Kirsten and others,1973).

Ne:
74220, 29 m.y.(Kirsten and others,1973).
Tracks:

74220, 20-35 m.y. maximum residence time
at 5.0-7.5-cm depth (Fleischer and
others, 1974); 4-7 m.y. since last dis-
turbance of material at 5.0-7.5-cm
depth suggested by minimum track den-
sities (Fleischer and others, 1974).

74220,68, ~9-11 m.y. (Storzer and others,
1973).

74220, 9.1-13.6 m.y.; inferred as maximum
for residence in sampling position;
30-m.y. noble-gas ages (above) inter-
preted as indicative of two-stage expo-
sure history (Hutcheon and others,
1974b).

74220,10 m.y.; interpreted as age of Shorty
Crater (Kirsten and others, 1973);
30-m.y. rare-gas ages (above) may
imply brief period of irradiation im-
mediately after initial deposition on the
lunar surface (~3.5 b.y. ago).

Sample 74235

Type: Olivine basalt.

Size: 4.3%X3.4%3.3 cm.

Weight: 59.04 g.

Location: East of the 5-m boulder on the south rim of
Shorty crater.

Illustrations: Pans 17, 18; figure 124 (photomicro-
graph).

Comments: Ejecta fragment.

74235
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Petrographic description: Very fine grained vesicular
olivine basalt. Quench olivine in variolitic
groundmass of abundant opaque needles and inter-
growths of pyroxene and plagioclase.

Major-element composition:

Chemical analyses of 74235

1 2 3
39.42 38.62 39.02
. 921 8.61 8.91
. 1855 19.31 18.93
. 8867 8.356 8.51
. 1085 10.70 10.78
37 40 .38
. .08 07 .08
. 12.39 12.17 12,28
.05 .05 .05
27 28 .28
A7 51 49
100.33 99.07 99.71

1.74235,18 (Rose and others, 1975).
2.74235.21 (Rhodes and others, 1976).
3. Average of 1 and 2.
Exposure age:
Kr: 74235,9, 188120 m.y. ( Eberhardt and others,
1975).
Ar: 74235.,9, 180120 m.y. (Eberhardt and others,
1975).

Sample 74240-49, 85-87

Type: Sedimentary, unconsolidated (74240-44), basalt
fragments (74245, 47-49, 85-87), and weakly
lithified polymict breccia (74246).

Weight: 74240-44, 924.32 g; 74245-49, 85-87, 116.66
g

Depth: 5-8 cm.

Location: Southwest end of trench on the south rim of
Shorty crater.

Hlustrations: Pans 17, 18; figures 120, 122.

Comments: From the gray sediment adjacent to the
1-m-wide band of orange volcanic ash.

Petrographic descriptions:

74240-44, dominantly basalt, some glass, minor fri-
able feldspathic clastic rocks.

Components of 90-150- um fraction of 74240,6 (Heiken and

McKay,1974)
Components Volume
percent
AggIutinate ... ..ol aas 8.0
Basalt, equigranular
Basalt, variolitic } """""""""""""""""""""""""" 30.0
Breccia:
Low grade'=BroWn ....oovoooiiiiiiii i e eea e 1.6
Low grade'- colorless ... 13.3
Medium to high grade?.. 2.0
Anorthosite ................ -
Cataclastic anorthosite'. 6
Norite ..o - -
Gabbro .............. -
Plagioclase .......... 4.6
Clinopyroxene...... . 11.3
OrthOPYIOXene oo ouoiii it i iieia i e s e nananes ..

74235
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Components of 90-150-um fraction of 74240,6 (Heiken and
McK ay, 1974 )— Continued

Components Volume
percent
[0] 10 U R,
RT3 101 7SR 1.3
Glass:
(0] 20, V-3 U 4.0
Black” .-
Colorless .. 4.6
Brown...... 3.6
Gray, "ropy’ . 143
L0771 RS 3
Total number grains . ....o...o.ooiiiiiiiiiens 300

‘Metamorphic groups 1-3 of Warner (1972).
2Metamorphic groups 4-8 of Warner (1972).
‘Includes crushed or shocked feldspar grains.

74245, aphanitic vesicular olivine basalt.

74246, polymict(?) breccia with clasts of basalt in
a fine-grained friable matrix.

74247, aphanitic vesicular olivine(?) basalt.

74248, aphanitic basalt.

Major- element compositions:

Chemical analyses of 74240 and 74241

1 2 3 4 5 6
424 42.3 42.00 41.55 421
1391 13.69 13.19 13.35 13.54
15.2 14.66 14.84 14.89 14.90

9.27 9.88 9.17 919 9.38
11.42 10.89 11.56 11.54 11.35
453 48 43 48 46
104 123 .14 12 12
6.49 7.33 7.90 7.45 7.29
099 124 .10 10 11
192 202 .20 22 .20
339 38 42 41 39
99877 100.06 99.95 99.30 99.84

1.74240,3 (Apollo 17 PET, 1973).
2,74241, 19 (Wanke and others, 1973).
3. 74241, 20 {Nava, 1974).

4. 74241, 29 (Rose and others, 1974).
5. 74241, 50 (Rhodes and others, 1974).
6. Average of 2 through 5.

Chemical analysis of 74245

74245 .4-7 (Rhodes anrd others. 1976).

Age:

40-39A y:
74243.4,A (2-4-mm basalt fragment),
3.78+0.04 b.y.(Kirsten and Horn,1974).
74243,4,C (2-4-mm basalt fragment), 3.93

74240-87



























TRAVERSE GEOLOGY AND SAMPLES—STATION 5

Chemical analyses of 75035 — Continued

1 2 3 4
Cro03.eeeeerrereane 207 235 .26 23
Total _..._..._......... 99.704 98.558 100.17 99.46
1. 75035, 19 éancan and others, 1976).
2.75035, 46 (Wénke and others, 1975).

3.750385.,65 (Rose and others, 1975).
4. Average of 1 through 3.

Age:
40-39Ar: 75035,21, 3.771£0.04 b.y. (Turner and
Cadogan, 1975).
Rb-Sr isochron: 75035,43, 3.8110.14 (20) b.y.
(Murthy, 1976).

Tiop
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Exposure age:
Ar: 75035,21, 80 m.y. (Turner and Cadogan,
1975).
Kr: 75035, 71.7+t1.8 m.y. (Crozaz and others,
1974).

Sample 75055

Type: Olivine basalt.

Size: 21 X14X1.8 cm.

Weight: 949.4 g.

Location: From boulder in block field on southwest rim
of Camelot.

Illustrations: Pan 19; figures 135, 136 (photomicro-
graph).

Comments: Subfloor basalt ejected from Camelot cra-
ter.

Petrographic description: Coarse-grained olivine basalt

Z\

Aly03 breccia

lder regollth
the valley fl

MgO

FIGURE 131.—Relative amounts of TiOg, AlsO3, and FeO+MgO in sediment samples 75061 and 75081 ( crosses), from station 5, in comparison

with sediment samples from rest of traverse region (dots).
Rhodes and others (1974).

75035

Apollo 17 basalt, anorthesitic gabbro, and noritic breccia values from

75055

FeO +
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with a subophitic groundmass composed of plagioclase,
clinopyroxene, ilmenite, and accessory minerals.

Major- element composition:

Chemical analyses of 75055

1 2 3
41.27 39.93 40.60
9.75 9.58 9.66
18.24 17.77 18.00
6.84 7.26 7.05
12.30 12.40 12.35
44 42 43
.09 .06 .08
10.17 1141 10.79
.07 .06 .06
.29 .27 .28
27 31 .29
99.73 99.47 99.59

1. 75055,6 (Apollo 17 PET, 1973).
2. 75055,75 (Rhodes and others, 1976).
3. Average of 1 and 2.

Age:
Rb-Sr isochron:
75055, 3.7710.06 (20) b.y. (Tera and
others, 1974b).
75055, 3.8310.10 (20) b.y. (Tatsumoto and
others, 1973).
40-39Ar:
75055,11,2, 3.82£0.05 b.y. (Kirsten and
Horn, 1974).
75055, 3.78 £0.04 b.y. (Huneke and others,
1973).
75055, 3.7610.05 b.y. (Turner and others,
1973).
Exposure age:
Ar:
75055,11,2, 85110 m.y. (Kirsten and Horn,
1974).
75055, 95 m.y. (Huneke and others, 1973).
75055, 90 m.y. (Turner and others, 1973).
Tracks:
75055, 70 m.y. (Kirsten and others, 1973).

Sample 75060-66

Type: Sedimentary, unconsolidated (75060-64), basalt
(75065), and breccia (75066).

Size: 75065,1X1X1 c¢m; 75066,1.2X1X0.5 cm.

Weight: 75060-64, 184.86 g; 75065, 1.263 g; 75066,
0.98 g.

Depth: 0-1 cm.

Location: Top of boulder in block field on southwest rim
of Camelot.

Hustrations: Pan 19; figure 137.

Comments: Mantling material from small centimeter-
deep hollow in the upper surface of a flat 3-m boul-

75055
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der; sample collected one-half m in from east side of
boulder.

Petrographic description: 75060-64, dominantly basalt
with miner metaclastic rock and (or) breccia, rare

glass.
Components of 90-150-um fraction of 75061,2 (Heiken and
McKay, 1974)
Components Volume
percent
Agglutinate . ..ot aas 24.0
..................................................... 26.6

Basalt, equigranular %
Basalt, variolitic
Breccia:

Low gradel =DrOWR L 2.6
Low grade—colorless ...._............o...... 2.0
Medium to high grade? .3
ANOTthOSIte . «o e oo e e et ce e e -
Cataclastic anorthosites ... -
Norite ...ocoommeeeenn -
Gabbro............... -
Plagioclase ... 4.6
ClINOPYTOXENE <. oeoemiecnimiara e raraman e anmn e emaaamnn e nmas 29.6
Orthopyroxene... e 7
Olivine ........ 3
Ilmenite... ... B3
Glass:
OFBNZE oo ceeeec e e eeae e e e e e e e aetn s e s e mn e en e n e nns 1.0
“Black” ..o e -
Colorless - 1.6
Brown _... 1.6
Gray, "'rop -
(077
Total number grains .. .._.....o.o.ocoiiciciiiiiiiiiiiiaeaas 299
I Metamorphic groups 1-3 of Warner ( 1972).
Metamorphic groups 4-8 of Warner (1972).
3Includes crushed or shocked feldspar grains.
Ma]07" element composztlon:
Chemical analyses of 75061
1 2 3
IS0 S 39.32 39.70 39.51
. 10.60 1051
e0 . 1786 18.02
X 9.65 9.59
A 10.72 10.72
R 37 .35
KoO oo .08 .08 .08
. 10.46 10.38
K .06 .06
. 24 24
(03510 L S 48 48 48
Total..ccoeaeant 99.69 100.22 99.94

1. 75061 4 (Apolio 17 PET, 1973).
2.75061.27 (Rose and others, 1974).
3. Average of 1 and 2.
Exposure age:
Minimum track density:

75061, 32 m.y.

75062, 40 m.y., interpreted as concordant
ages of 3614 m.y. for the top centimeter
of sediment mantling the 75075 boulder
(Fleischer and Hart, 1974).

Sample 75075

 Type: Olivine basalt.
Size:15X12X5 cm.

75075
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76577, metaclastic rock with porphyroclasts of
olivine and plagioclase (and a possible “du-
nite” cataclasite) in an aphanitic matrix.

Major- element compositions:
Chemical analyses of 76535, 76537, and 76539

1 2 3

38.25 38.21
8.69 8.80
19.60 19.42
8.01 7.87
10.67 1091
.40 .39
.05 06
13.05 12.65
1 .10
.29 .29
.37 .34

99.49 99.04

1. 76535,21 (Rhodes and others, 1974).
5 765352 (Rhodes and others. 1976)
Age:
K-Ar:

76535, 4.341£0.08 b.y.; determined for
plagioclase, includes attempted correction
for trapped Ar (Bogard and others, 1974).

76535 (plagioclase), 4.23 b.y.; actual age is
less if trapped “°Ar is present (Huneke
and Wasserburg, 1975).

40v39Ar:

76535, 4.26£0.02 b.y. (Husain and Schaef-
fer,1975).

76535, Ar release patterns complex, possibly
complicated by trapped Ar. Rock may
have been subjected to a metamorphic
event <4.08 b.y. ago (Huneke and Was-
serburg, 1975).

Sm-Nd isochron:

76535, 4.26170.06 (20) b.y., interpreted as
crystallization age (Lugmair and others,
1976).

Rb-Sr isochron:

76535, 4.61170.07 (20) b.y. Preferred in-
terpretation is that this is the age of for-
mation of the troctolite, possibly in a
major magmatic differentiation event that
also produced the dunite represented by
sample 72415-18. One out of five olivine
separates is discordant and was not in-
cluded in defining the isochron; its model
age, 4.0910.12 b.y., may indicate a dis-
turbance at a time later than 4.09 b.y.
ago (Papanastassiou and Wasserburg,
1976).

207Pb /ZOGPb:

76535, baddeleyite, 4.27110.029 (206) b.y.
(Hinthorne and others, 1975).

76535, “pyrochlore,” 4.27410.021 (20) b.y.
(Hinthorne and others, 1975).

76535-77
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U-Pb:

76535, rock was recrystallized or isotopically
homogenized approximately 4.0 b.y. ago
(Tera and others, 1974a).

Fission track:

76535, apatite, 4.07 b.y.; may record
metamorphic event. A possible complica-
tion arises, however, from laboratory data
that suggest that fission tracks in apatite
may be partially annealed over long
periods of time at lunar surface tempera-
tures; hence, it may be unlikely that
tracks formed in the interval since a
4.07-b.y. event would be fully preserved
(Braddy and others, 1975).

Papanastassiou and Wasserburg (1976)
suggested that the seemingly disparate
age determinations (4.61 b.y. and ~4.25
b.y.) might be accounted for if the trocto-
lite formed initially 4.61 b.y. ago but re-
mained, until 4.25 b.y. ago, at tempera-
tures sufficiently high to permit degassing
of argon and chemical and isotopic ex-
change of Sm and Nd. Rb-Sr systems, in
small inclusions within olivine, were seal-
ed to exchange by the impervious (with
respect to Rb and Sr) jacket of olivine
that enclosed them during magmatic crys-
tallization 4.61 b.y. ago.

Exposure age:

Ar: 200 m.y. (Bogard and others,1974).
200 m.y. (Huneke and Wasserburg, 1975).
15618 m.y. (Husain and Schaeffer,1975).
Kr: 221 m.y. (Lugmair and others,1976).

211%7 m.y. (Crozaz and others, 1974).
2237116 m.y. (Lugmair and others, 1976).
Tracks:
2.011 m.y. (Crozaz and others, 1974).
Lugmair and others (1976) have inter-

preted the spallation and neutron-capture
record as indicative of exposure at an av-
erage shielding depth in the regolith of
~30 cm for 223116 m.y.

STATION 7
LOCATION

Station 7 is located one-half km east of station 6 on
the lower slope of North Massif just above the break in
slope between the massif and valley floor (figs. 7D and

144). OBJECTIVES

The objectives at station 7 were the same as those for
station 6—to characterize and sample the massif and
dark mantle materials.

76535-77
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GENERAL OBSERVATIONS

The southward slope toward the valley at station 7 is
about 9°. Less than one percent of the surface is cov-
ered by blocks and fragments, which appear to have a
bimodal distribution ( pans 23, 24). Fragments up to 2
or 3 cm in size are abundant, and blocks 30 c¢cm or
larger are common, but rock fragments in the 3-30-cm
size range are scarce. Blocks larger than 30 cm are in
clusters, whereas the smaller fragments are randomly
scattered over the surface.

Blocks range from angular to rounded and their bur-
ial from none to nearly complete. The sampled 3-m
breccia boulder overhangs the surface on three sides.
Nearby half-meter boulders are almost totally buried,
and most fragments less than 1 m in size are at least
partially buried. Fillets are restricted to the uphill sides
of the blocks; they are well developed on blocks larger
than one-half meter but poorly developed or absent on
smaller blocks.

Scattered craters are up to about 4 m in size. Most
are less than one-half meter in diameter; some of those
have raised blocky rims with the ejecta deposited pre-
ferentially downslope. Ejecta deposits are indistin-
guishable around the subdued nonblocky craters.

Samples at station 7 consisted of four rocks from the
3-m breccia boulder, seventeen rocks from the surface,
and two surface sediment samples (fig. 178).

GEOLOGIC DISCUSSION

We interpret the massifs as fault blocks composed of
southern Serenitatis basin ejecta that was faulted as
part of the basin-forming process. Slumping from the
fault scarps produced thick colluvial wedges against
the lower parts of the massifs. The colluvial wedges
were later partly buried by subfloor basalt; additional
material has been added to their surfaces by mass

20m APan 24
-

B LRV

x Area of 77035

x Area of 77510-26
77017 x x?

77075:77,77215 77017 " 77530.45

77118
77135

FIGURE 178.—Planimetric map of station 7.
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wasting and deposition of ejecta since extrusion of the
subfloor basalt. Station 7, like station 6, is on the sur-
face of a colluvial wedge that extends about one-third
of the way up the massif. Above the wedge, bedrock
(southern Serenitatis basin ejecta) is close to the sur-
face although mantled by impact-generated regolith.

The major feature of interest at station 7 is a 3-m
breccia boulder. There is no visible boulder track.
However, it is so like the station 6 boulder in lithology
and in chemical composition (fig. 179) there is little
doubt of its North Massif origin. Repeated exposure
age determinations suggest that it was emplaced near
the base of the massif 25 to 30 m.y. ago.

Three major lithologic types are recognized in the
station 7 boulder. In order of decreasing age, as inter-
preted from geologic relations in the boulder (fig.
180), these are light-gray, blue-gray, and greenish-
gray breccia. Light-gray breccia is represented primar-
ily by a clast of norite cataclasite approximately
0.5%1.5 m in size. Blue-gray breccia envelops and in-
trudes (dikes of fig. 180) the large clast of norite cata-
clasite. Systematic fractures cut both the clast and the
blue-gray breccia. Vesicular greenish-gray breccia in
contact with blue-gray breccia is interpreted as the
youngest matrix of the boulder because (1) the frac-
ture sets of the light-gray clast and the blue-gray brec-
cia are not recognized in the greenish-gray breccia and
(2) the vesicles of the greenish-gray breccia are both
elongated and alined in trains parallel to the contact
with the blue-gray breccia (fig. 190).

The greenish-gray breccia and the blue-gray breccia
(both envelope and dike) are texturally similar. Like
the matrices of boulders 2 and 3 at station 2, sample
73215 from station 3, and the station 6 boulder, they
consist of mineral and lithic clasts in fine-grained crys-
talline groundmasses, which Chao and others (1974,
1975) have interpreted as having crystallized from
melts.

The greenish-gray and blue-gray matrix samples
have a narrow range of major-element composition
(fig. 179) that is similar to the compositions of most of
the other highlands boulder matrices and virtually
identical to the station 6 boulder matrix (fig. 150).
Winzer and others (1975a) concluded that in large-ion
lithophile-element composition, the station 7 boulder
matrix samples are so similar to each other and to
samples from the other breccia boulders of the Apollo
17 site that they appear to be identical.

The chemical similarity of the greenish-gray and
blue-gray breccias of the station 7 boulder implies that
they formed from identical target materials. Their tex-
tural similarity implies similar histories of mobiliza-
tion, aggregation, and cooling; that is, the two breccia
types represent similar ejecta facies. The blue-gray



LI | LI T I LI L ‘ UL L l 1 1 T I
FeQ -
15— . —
. d -
~ 77545 77538 : /Mamxbg:g::im 7 7
10 j—x (0] © —
= 77215, nori{e ) e
L cataclasite clast . .
B x 77539 o 4
L @ Clast clas® xx x .
5 b— - C ey —
- ® Clast o
cr v b ey o by o b e e e
T 1T 1 1 l LIS L 1 l LI | LR L l V1 v 1 |
- N £M90=23.54 . MgO ]
2 - Clast -
w
Q — -
c
w = * -
a .
E 15— : Matrix of station 7 -
] = © . / boulder i
= / o
w ©9
2 [~ 77215, norite Q&I -
2 _cataclasite clast — © .
E~ - S .
w 10 p—x * <t . —
- 77545 “
& °. )
8 B X 77530 C'm_ . O Clast I
Q — * <
X = X % >; : .
o . \ A
5 X 538 77017 -
F R TR T TS N T NN WU WO AU MM W T SO NN WO S NN O TN VO T M |
L I LI 1 l L L I LI L | L l
- Ca0 ]
|- 7701{ \\xx - -
15— ) A" Clast —
r— © 4
. Clast
R - S Xarsae
B Matrix of station 7 1
10 }— boulder -
B o\ .
- ~ 77215, norite -
cataclesite clast
™ x 77545 -
SRR T S N W ST VY TN AN SN TS WO WU YUY ST S N VRN S W
10 15 20 25 30 35

TRAVERSE GEOLOGY AND SAMPLES —STATION 7

Al,03 CONTENT, IN WEIGHT PERCENT

147

FIGURE 179.—Plots of FeO, MgO, and CaQ contents in relation to Al2O3 content for analyzed highlands rocks, at station 7 in comparison with
all analyzed Apollo 17 highlands rocks. Circled dots, station 7 boulder (matrix samples except where identified as clasts); X, other

station 7 highlands rocks;

dots, all other Apollo 17 highlands rocks.
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breccia, although fractured, does not record the cata-
clasis that might be expected if it were a sample of
older rock excavated by the impact that formed the
greenish-gray breccia, as previously suggested (Chao
and others, 1974; Chao and others, 1975b; Reed and
Wolfe, 1975). We believe that a model in which the two
breccias were produced by the same impact is more
likely.

Norite and troctolite, included among the target
rocks, were crushed and partly disaggregated to form
some of the mineral and lithic clasts; the large light-
gray norite cataclasite clast is one of the larger ob-
served remnants of preexisting noritic target rock. The
mobilized ejecta consisted of a mixture of dust- to
boulder-sized clasts and impact melt. Parts of it aggre-
gated during transport and formed clots sufficiently
coherent to sustain systematic fractures (as in the
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blue-gray breccia and its large noritic clast) while
being incorporated in more highly mobile ejecta (un-
fractured vesicular greenish-gray breccia).

Radiometric age determinations for samples from the
station 7 boulder are summarized graphically in figure
181. Crystallization about 4.4 b.y. ago or earlier is
clearly implied for the norite parent of the large cata-
lasite clast.

Chronological interpretation of the enclosing breccias
is less straightforward. Rb-Sr isochron ages with mean
values of 3.75 and 3.8 b.y. have been reported for the
blue-gray and greenish-gray breccias; the same work-
ers have reported a 3.8-b.y. Pb disturbance in the
cataclasite clast. Although the geologic significance of
these determinations is unclear, it is improbable that
they are related to formation of the breccia for three
reasons. (1) They overlap many of the ages determined

\)\ Dike\

/ \ & /"\ breccia /
rd
Vo7 \\\ \/
/ L e \ / / Light-gray clast \
\\ e ~— \ < \\
7 N~
Blue-gray breccia \/ e -~ Blue-gray and light- N / \
- \/ / \ gray breccias mixed ' - 4 \ /
\ ) \Y N / “‘-//
J \ ~S \\
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% ~— = _ />{“‘/ — =
——— / 15m ( >|
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FIGURE 180.—Map of station 7 boulder. Same view as in figure 185. Dashed lines are contacts between lithologic units mapped from color
photographs taken on lunar surface. Solid lines show fractures, outline of boulder, and dikes (labeled). (From Muehlberger and
others, 1973.)
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for subfloor basalt. Photogeologic and field evidence
exclude the possibility that North Massif materials are
younger than the sampled part of the subfloor basalt.
(2) The station 7 boulder breccias are texturally and
compositionally part of the Apollo 17 massif breccia
suite. With few exceptions, ages determined for many
samples from this suite are =3.92 b.y. It is improbable
that breccia of the station 7 boulder was deposited in
the same area ~200 m.y. later than identical breccia
represented by samples from the other stations. (3)
Acceptance of the young Rb-Sr ages as geologically
significant requires the improbable condition of an
event that caused Rb-Sr equilibration without resetting
the argon clock.

Two “*Ar ages of ~3.8 b.y. were interpreted for the
greenish-gray breccia by Stettler and others (1974),
who regarded them as uncertain results based on short
poorly defined high-temperature plateaus. At the older
end of the spectrum, Nakamura and others (1976) have
disavowed their 414-b.y. Rb-Sr age for the greenish-
gray breccia on the grounds that its apparently exces-
sive antiquity might be due to contamination by older
xenocrysts. Disregarding the doubtfully young and
doubtfully old ages, we are left with five argon ages
and one Rb-Sr age that suggest that the breccia rep-
resented by the station 7 boulder was probably assem-
bled between ~3.9 and 4.0 b.y., a result compatible
with the ages generally inferred for other massif brec-
cia samples.
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The single analyzed sediment sample from station 7
(fig. 182) is approximately a 2:1 mixture of massif de-
bris and valley floor debris. The valley-floor compo-
nent, basaltic debris with some ash, presumably was
emplaced in the station 7 area as ejecta from some of
the many valley-floor craters. The massif component is
chemically identical to sediment derived from the
South Massif at station 2 and in the light mantle.

SUMMARY OF SAMPLING
Sample 77017

Type: Olivine gabbro breccia with a glassy matrix.

Size: 17x12.5X9 cm.

Weight:1,730 g.

Location: From surface approximately 10 m southwest
of the LRV.

Illustrations: Pans 23, 24; figure 183 (LRL).

Comments: Sample 77017 is a regolith fragment.

Petrographic description: Monomict breccia with clasts
of olivine gabbro or metagabbro in a matrix of ves-
icular glass.

With respect to major elements, glass of sample
77017 (cols. 4-6 of table below) is inhomogeneous.
The least aluminous glassy material (col. 6) is chem-
ically like the older regolith of the valley floor, which
is highlands debris with about 30 to 50 percent
basalt and ash debris from the valley floor. Major
elements of the glassy portions of the sample ( cols.
4-6) and of the gabbro itself (cols. 1-3) have ap-

SAMPLE AGE COMMENTS
378 40-39 Ar, poorly defined high temperature plateaus,
3.83 significance uncertain (Stettler and others, 1974)
—.—
77135 3_'9_9 40-39 Ar, olivine-rich clast (Stettler and others, 1975)
greenish-gray 38 3.',9_9 40-39 Ay, clast (Stettler and others, 1974)
breccia —_— Rb-Sr, matrix (Nunes and others, 1976)
(“younger" matrix) 38 14 Rb-Sr, olivine-rich clast (Nunes and others, 1974)
_i.__ Rb-Sr, possibly too old because of unequilibrated
xenocrysts (Nakamura and others, 1976)
77115 3.96 40-39 Ar, clast (initial age > 4.23 b.y.), well-defined
low-temperature plateau records time of argon loss
blue-gray breccia 3.75 (Stettler and others, 1975)
{"’oider’’ matrix) ) Rb-Sr, (Nakamura and others, 1976}
77075 109—8- 40-39 Ay, interpreted as time of intrusion of dike
blue-gray breccia
i (Stettler and others, 1974)
dike
4.04 40-39 Ay, (Stettler and others, 1974)
3.8 —+
77215 ; U-Pb, (Nunes and others, 1974)
norite cataclasite 4.42 ]
clast t Rb-Sr | < initial crystallization age
4.37 Sm-Nd{ (Nakamuraand others, 1976)
1 i 1 1 I I 1 1 1
3.5 4.0 4.5

AGE,IN BILLIONS OF YEARS

FIGURE 181.—Summary of radiometric ages for station 7 boulder.

77017

77017
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proximately linear distributions with respect to Chemical analyses of 77017— Continued
Al 20s. The linear distributions are mixing lines
indicative of incomplete mixing of impact melts de- 1 2 3 4 5 6

rived from the older regolith of the valley floor and

from the gabbro fragment, which apparently was a oF o o ! 1999
clast in the regolith. At one time the gabbro presum- ue o BI wsona R
ably was a clast in highlands breccia. Kirsten and 950 016 2 ;20 o2
Horn (1974) also interpreted the glassy matrix as - - 07 - 09
regolith material fused approximately 1.5 b.y. ago. o o e e -
Major- element composition: Total..... 99.37 100.36 100.35

Chemical analyses of 77017

. 770172 (Apollo 17 PET, 1973).
77017.57, bulk composition (Laul and others, 1974).
. 77017, gray fragment (Laul and others, 1974).
77017, §lass veinlet, microprobe analyses ( Helz and Appelman, 1974).
- 77017, dark matrix { Laul and others, 1974).

8i0g veeencn 4409 - - 4317 - 42.82
AlgO3 e 26.59 26.0 27.1 23.11 18.9 13.67

. 77017, glass rim, microprobe analyses ( Helz and Appelman, 1974).
ata from columns 4-6 not included in figure 179.

DO VR e

Noritic FeO +
breccia MgO
FIGURE 182.—Relative amounts of TiO2, Al2O3. and FeO +MgO in sediment sample 77531, from station 7 ( cross). in comparison with sediment

samples from rest of traverse region ( dots). Apollo 17 basalt, anorthositic gabbro, and noritic breccia values from Rhodes and others
(1974).

Alx03

77017 7o
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Major- element composition:

Chemical analysis of 78135

78135.5 (Rhodes and others, 1976).

Sample 78155

Type: Metagabbro cataclasite.

Size: 52 pieces, largest is 6.5X4.5%X3 cm.

Weight: 4011 g total.

Location: From meter-size “pit crater” in southwest
wall of a15-m crater located about 20 m north of the
LRV.

Llustrations: Pans 25, 26; figures 210, 211 (photomi-
crograph), 217, 221.

Petrographic description: Metagabbro cataclasite. Relict
lithic fragments are dominantly metaclastic rocks
with textures ranging from aphanitic to
granoblastic-polygonal and, locally, melt texture
with newly crystallized plagioclase laths.

Major-element composition:

Chemical analysis of 78155

. 4557
. 2594
5.82

78155.2 (Apollo 17 PET, 1973).

Age:
U-Pb: 78155, complex history with three or more
events in the U-Th-Pb evolution; 3.81132
(20) b.y. interpreted as age of last resetting
(Nunes and Tatsumoto, 1975).
0%Ar: 78155,29, 4.2210.04 b.y.; extremely well
defined plateau age, identical to its total
argon age (Turner and Cadogan, 1975).
Exposure age: Ar: 78155,29, 30 m.y. (Turner and
Cadogan, 1975).

78135

165

Sample 78220-24

Type: Sedimentary, unconsolidated.

Weight: 344.78 g.

Depth: From upper few centimeters.

Location: Beneath sampled norite boulder about 50 m
northeast of the LRV.

Hlustrations: Pan 26; figure 212.

Comments: Sample 78220-24, collected after the norite
boulder was rolled, is a mixture of highlands and
valley-floor debris.

Petrographic description: 78220-24, dominantly fine-
grained breccia and (or) metaclastic rock, some
agglutinate.

Components of 90-150- um fraction of 78221,8 (Heiken and

McKay,1974)
Components Volume
percent
Agglutinate . 570
Basalt, equigranular _. 1.0
Basalt. variolitic -
Breccia:
Low grade'-brown ... 6.3
Low grade'-colorless ... -
Medium to high grade* ... ... ... 7.0

Anorthosite ......_...........
Cataclastic anorthosite '

Plagioclase -
Clinopyroxene ...... .. 89
Orthopyroxene......
Olivine ............
Thmemnite. ..o e 1.0
Glass:

Orange ...

"Black™

Total number grains ... ... 302

'Metamorphic groups 1-3 of Warner ( 1972).
‘Metamorphic groups 4-8 of Warner ( 1972).
Includes crushed or shocked feldspar grains.

Norite bou_lder 78220
before rolling
x 78155 After rolling Pan 25
. 78230
)‘\ J 78235, 36, 38
Rake area 78250, 55
78500-18, x 78135
78525-99
N OLRV
Trench sarnples)
78420 X
78440 6 A 0 10 20 30 m
78460-65 Pan 26 b \ ) A
78480 an

FIGURE 205.—Planimetric map of station 8.

78220-24
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TRAVERSE GEOLOGY AND SAMPLES—STATION 9

similar in composition to the lower two-thirds of the
deep core (LM /ALSEP/SEP area) and to the gray sed-
iment from the Shorty crater (station 4) trench (fig.
223). We interpret these samples as representative of
the older regolith of the valley floor, a unit formed by
long-term mixing of impact-generated debris from the
local highlands, from the subfloor basalt, and from the
ash unit. It is likely that the slightly more basaltic
character of regolith breccia sample 79035 (fig. 223)
reflects local inhomogeneity in the Van Serg target.
Several lines of field evidence suggest that Van Serg
crater is very young. These include (1) the abundance
and angularity of the relatively friable blocks of re-
golith breccia, (2) the scarcity of younger craters, (3)
the general absence of fillets even on the steep inner
crater walls, and (4) the uneroded nature of the crater
rim and central mound. Shorty crater, apparently

TiO
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formed sometime between 10 and 30 m.y. ago, is prob-
ably older than Van Serg. Shorty lacks the abundant
blocks of regolith breccia; its rim as seen in orbital
photographs seems somewhat less sharp, and small
craters may be slightly more abundant on the rim of
Shorty.

Exposure age measurements for station 9 samples in-
clude an estimate of 24 m.y. determined from
minimum track densities in mineral grains in the
trench samples (Fleischer and Hart,1974), 3.7 m.y. de-
termined from tracks in rock 79215 from the southeast-
ern sample area (Bhandari and others, 1976), and ap-
proximately 1.5 m.y. determined from 2?Na-%Al meas-
urements in the trench samples (Yokoyama and others,
1976). By comparison with 10-30-m.y.-old Shorty cra-
ter, Van Serg’s distinctly more youthful appearance
suggests that the younger exposure ages (1.5 and 3.7

\
FeO + MgO
N

AY
N\
AY
\

/\/ NAVAN

?ﬁ)ﬂﬁilt

. 74220 g

— Cluster e; ta

Noritic

Al,03 breccia

Older regollth
the valley fl
/ FeO +
MgO

FIGURE 223.—Relative amounts of TiOz, Alz03, and FeO+MgO in sediment samples ( crosses) and in regolith breccia ( circled dots) from sta-
tion 9 in comparison with sediment samples from elsewhere in traverse region ( dots). Apollo 17 basalt, anorthositic gabbro, and noritic

breccia values from Rhodes and others (1974).
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m.y.) may more nearly approximate the age of Van
Serg crater.

SUMMARY OF SAMPLING
Sample 7900279001 (upper/lower)

Type: Double drive tube.

Length: 51.7 cm (79001, 32.0 cm; 79002,19.7 cm).

Depth: Approximately 71 cm.

Net weight: 1,152.8 g.

Location: About 5 m north of the LRV.

Hlustrations: Pans 28, 29; figure 224.

Comments: Drive tube 79001-02 is probably in ejecta
from Van Serg crater.

Sample 79035

Type: Sedimentary, weakly lithified polymict breccia.

Size: Three large fragments: 19X14X10 cm, 15X10%X6
cm, 15X6X4.5 cm, and three smaller fragments.

Weight: 2,806 g total.

Location: A few meters from the LRV; precise location
unknown.

Illustrations: Pans 28, 29; figure 225 (LRL).

Comments: Sample 79035 is a sample of indurated reg-
olith material that may have been excavated by the
Van Serg impact. Its composition (table; fig. 223)
shows it to have more basalt than other analyzed
sediment samples from station 9. However, the dif-
ference may reflect no more than local in-
homogeneity of the regolith.

Petrographic description: Polymict breccia with small
clasts of metaclastic rock, basalt, glass, maskelynite,
and mineral debris in a fine-grained friable matrix.

Major-element composition:

Chemical analysis of 79035

Total .....oovnvieei L 100.735

79035.27 (Wanke and others, 1974).
Sample 79115

Type: Sedimentary, impact-consolidated polymict brec-
cia.

Size: 9.5X7.5X5 cm.

Weight: 346.3 g.

Location: Broken from boulder on southeast rim of Van
Serg crater.

79002 /79001
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Illustrations: Pan 28; figures 226, 227 (LRL), 228
( photomicrograph).

Comments: Sample 79115 is impact-consolidated reg-
olith material ejected from Van Serg crater.

Petrographic description: Polymict breccia with small
clasts of metaclastic rock, basalt, glass (including
orange glass spheres), maskelynite, and mineral de-
bris in a fine-grained friable matrix.

Sample 79120-25

Type: Sedimentary, unconsolidated (79120-24) and
small breccia fragment (79125).

Size: 79125, 2X1.2X1 cm.

Weight: 79120-24, 372.39 g; 79125,1.91 g.

Depth: From 0-3 cm.

Location: Southeast rim of Van Serg crater.

Hlustrations: Pan 28; figure 226.

Comments: Van Serg ejecta.

Petrographic description: 79120-24. dominantly fine-
grained breccia and (or) metaclastic rock, some
glass.

Sample 79135

Type: Sedimentary, impact-consolidated polymict brec-
cia.

Size: 20X12X10 cm.

Weight: 2,283 g.

Location: From a breccia boulder on the southeast rim
of Van Serg.

Hlustrations: Pan 28, figures 226, 229 (LRL).

Comments: Sample 79135 is impact-consolidated reg-
olith material ejected from Van Serg crater.

Petrographic description: Polymict breccia with clasts of
basalt, feldspathic metaclastic rock, glass (including
orange glass spheres), and mineral debris in a fine-
grained moderately coherent matrix.

Major-element composition:

Chemical analyses of 79135

1 2 3 4
Si02 ......................... 42.49 42.57 42.6 425
A 14.74 13.83 14.55
15.19 14.97 14.72
9.10 10.81 10.11
10.91 11.1 11.2
40 469 42
11 .098 .10
6.33 5.42 5.63
.09 .076 .08
.19 195 .19
45 373 40
Total 99.54 100.08 99.941 99.90
1.79135,1 (Apollo 17 PET, 1973).
2.79135,35 (Rose and others, 1974).
3.79135,38 (Wanke and others, 1974).
4. Average of 1-3.
79135













































GEOLOGIC SYNTHESIS

in the enclosing breccia; some have undergone later
local cataclasis. Mineral clasts, generally with little if
any evidence of shock metamorphism, are mainly
plagioclase, pyroxene, and olivine.

There is general agreement that the breccia matrices
are laden with fragments, but the petrography and ori-
gin of the crystalline groundmasses are controversial.
The consortium for boulder 1 at station 2 concluded
that the competent breccia of boulder 1 was thermally
metamorphosed and partly melted (Ryder and others,
1975). In contrast, the consortia investigating boulders
2 and 3 at station 2, sample 73215 from station 3, and
the station 6 and 7 boulders interpreted the breccia
matrix to have formed from a mechanical mixture of
relatively cold unshocked fragmental debris and
impact-generated silicate melt. In their views the melt,
charged with lithic and mineral clasts, crystallized to
subophitic to poikilitic texture with no evidence of re-
crystallization due to thermal metamorphism (Dymek
and others, 1976b; James and Blanchard, 1976;
Simonds, 1975; Chao and others, 1974; Chao and
others, 1975a). However, some isolated rocks (for
example, 76055) that resemble elements in the matrix
of the station 6 boulder are inferred to have been
thermally metamorphosed and contain clasts with
poikilitic texture also interpreted as products of ther-
mal metamorphism (Chao, 1973).

As the process of impact pulverization, heating, and
melting yields a continuum of products, and as these
may be thoroughly intermixed in the depositional pro-
cess, the extent to which the final lithic product repre-
sents crystallization of a melt or recrystallization of
heated rock powder intermixed with melt seems more
an academic question than a substantive distinction.
For example, the extremes of thermally metamor-
phosed and crystallized melt components of the matrix
yield the same age for the event that formed them.
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Microprobe data indicate that the crystalline
groundmass in boulders 2 and 3 from station 2 is lower
in ALO3; and MgO (Dymek and others, 1976b) and that
the groundmass in sample 73215 is lower in Al;O; and
Ca0 (James and Blanchard, 1976) than is the bulk
breccia. Those workers concluded that the crystalline
matrix could not have originated solely by crushing or
melting of parent material of the composition of the
clast assemblage.

However, it should be noted that the process of cata-
clastic breakdown of the plutonic rocks commonly pul-
verized the mafic minerals more than the plagioclase
and concentrated the mafic components in the breccia
matrix, a process also observed in cataclastic products
of terrestrial impact structures (Wilshire, 1971). On
the other hand, the character of plutonic rocks in the
returned samples indicates that before impact the crus-
tal rocks were layered and had widely divergent bulk
compositions over short vertical distances (Jackson
and others, 1975); the chances of mixing composition-
ally distinct layers during impact would be good.

Dymek and others (1976b) found that the dominant
clastic plagioclase is more calcic than the groundmass
plagioclase and that clastic olivine and pyroxene tend
to be more magnesian than their groundmass counter-
parts in boulders 2 and 3. These relations are compati-
ble with the hypothesis that the more refractory mate-
rials of the target tend to remain as clasts; the less re-
fractory materials contribute preferentially to the melt.

Simonds (1975) found in the station 6 boulder that
with increasing grain size of the groundmass, clast
abundance and the ratios of mafic to feldspathic clasts
and of pyroxene to olivine clasts decrease, whereas
groundmass pyroxene and plagioclase become, respec-
tively, more magnesian and more calcic. He related
these systematic variations to the effect on cooling of
the melt of the initial ratio of clasts to melt. Where
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FIGURE 242.—Relations inferred among major subregolith units. Figure 6 shows line of section. Topographic profile derived from National

Aeronautics and Space Administration 1:50,000-scale Lunar
(From Wolfe and others, 1975.)

Topographic Map- Taurus- Littrow (1972). No vertical exaggeration.
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this ratio was high, the matrix was rapidly quenched;
its grain size is extremely fine, and little or no diges-
tion of clasts occurred. Where the ratio was lower, the
melt was less rapidly quenched; hence, its grain size is
coarser, and its composition was modified by digestion
of the smaller and less refractory clasts.

In spite of these suggestions that the breccia formed
by mixing of clasts and melt, the distinction between
thermal metamorphic and melt origins for the crystal-
line groundmass is uncertain. The difficulty in pet-
rologic interpretation is highlighted by the conclusion
of James (1976b) that the sample 73215 aphanite, in
her view an aggregate of clasts and impact melt, is
equivalent in petrography and genesis to the compe-
tent breccia of boulder 1, which Ryder and others
(1975) interpreted as high-grade metamorphic and
partially melted. Chao and others (1975a) interpreted
rims formed on xenocrysts in sample 77115 from the
station 7 boulder as due to reaction during slow cooling
of the enclosing melt. In the same paper, Huebner
wrote a rebuttal arguing that the xenocryst rims re-
sulted from subsolidus reaction with the matrix rather
than from reaction with a melt ( see discussion of sam-
ple 77115 for more detailed information). In additien,
the compositional and textural relations reported by
Simonds (1975) for the groundmass of the station 6
boulder samples could have resulted from progressing
reaction between clasts and hot, fine-grained particu-
late matrix during thermal metamorphism.

In boulder 1 from station 2 and in samples 73215 and
73235 from station 3, the coherent crystalline breccia
occurs as clasts in or is invaded by friable breccia or
cataclasite. The Marble Cake clast in sample 72275 and
the large clast in sample 72235 have cores of
feldspathic cataclasite, partly fused in 72235, crudely
interlayered and rimmed by crystalline polymict brec-
cia. Polymict breccia and cataclasite are mutually in-
terpenetrative; in the clast from sample 72235 the dark
breccia coating is continuous with parts of the banded
core. In these clasts both components, polymict breccia
and feldspathic cataclasite, were undergoing cataclas-
tic flow simultaneously (Ryder and others, 1975; Wil-
shire and Moore, 1974 ).

In sample 76255 from the station 6 boulder, frag-
ments of coherent polymict breccia occur as clasts in
norite cataclasite. Relations in the boulder and detailed
petrographic study (Warner and others, 1976) show
that the norite cataclasite is, in turn, a clast within
coherent crystallized polymict breccia.

We infer that such intimate mixing of coherent crys-
talline breccia and friable breccia or cataclasite occurs
not only at centimeter and meter scales, as seen in
hand samples and boulders, but is characteristic in the
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Taurus-Littrow massifs at scales of tens and hundreds
of meters. A telephoto view shows that the upper part
of the South Massif ( fig.243) consists of irregular and
discontinuous light and dark patches. Boulders are
more highly concentrated in the dark patches, which
suggests that the dark patches are underlain by more
coherent material than the light patches.

Schmitt (1973) reported seeing, high on the South
Massif, a linear color boundary with an apparent dip of
10° to 15° W. He suggested that blue-gray material
below the boundary and tan-gray material above the
boundary may have been represented in separate boul-
ders sampled at the base of the massif. Close examina-
tion of orbital and surface photographs shows that this
color boundary (fig. 243) may result from fortuitous
alinement of some of the light patches. We agree that
lithologic differences exist in the massif but suggest
that the lithologic units occur in discontinuous pods or
lenses rather than as subhorizontal continuous strata.
By extrapolation from the intimate intermixture of
coherent crystalline breccia, friable breccia, and cata-
clasite in the sampled boulders., we suggest that the
discontinuous lenses seen in the massifs represent the
same three rock types. The boulders themselves repre-
sent a sample biased toward the more coherent crystal-
line breccia.

Major-element data, summarized in figure 244, show.
that the matrices of breccias from the massifs occupy a
limited compositional range in which Al:O; values are
approximately 16 to 23 percent. The major deviation
from a well-defined narrow linear trend is shown in
samples from rock 72275, which are deflected from the
major trend toward the pigeonite basalt that occurs in
the sample as clasts and as stringers of cataclasite
(compare fig. 75). The matrices of the massif breccias,
both competent and friable, are broadly noritic in
composition. Rhodes and others (1974) recognized
rocks in this compositional range as a major massif
component, which they called noritic breccia.

A smaller group of analyzed samples is clustered at
values of Al;O; of approximately 25 to 28 percent along
the same linear trend (fig. 244). These are feldspathic
plutonic or metaplutonic rocks—troctolite, gabbro,
olivine norite, or their crushed or thermally meta-
morphosed equivalents—that occur as clasts in the
breccia or were collected as loose rocks. Rhodes and
others (1974) recognized this group as a second major
massif component, which they called anorthositic gab-
bro on the basis of chemical composition.

An analyzed clast from sample 72255, boulder 1, sta-
tion 2, extends the linear trend to the composition of
anorthosite (AlO; greater than 35 percent). Sample
77215, the large norite cataclasite from the station 7
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element pattern (their group 3). However, trace-
element patterns of groups 2 and 3 have been iden-
tified from about a centimeter apart within apparently
identical matrix material in sample 73215 (James and
others,1975a). Hence, the two distinct trace-element
distributions apparently occur within the same basin
ejecta unit.

We conclude from the narrow range of rock types,
textures, and major- and trace-element compositions
that samples from widely differing parts of the two
massifs are virtually identical rocks derived from a
single grossly homogeneous ejecta unit represented by
at least the exposed portions of the massifs. In detail,
the ejecta unit is heterogeneous. It consists of com-
plexly intermixed pods or lenses of coherent polymict
breccia, friable polymict breccia, and cataclasite
formed from crushed plutonic or metaplutonic rock.

During the southern Serenitatis impact, target mate-
rial was fractured, sheared, crushed, or melted depend-
ing upon its location with respect to the wall of the

TiO5
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rapidly expanding transient cavity. Crushed rock and
melt, mobilized and violently mixed, moved upward
along the margins of the growing crater with the shear-
ing motion of cataclastic flow (Wilshire and Moore,
1974). This shearing effect is recorded in such fabrics
as the lamination of boulder1 from station 2, the crude
interlayering of feldspathic cataclasite and dark com-
petent breccia in some of the clasts of boulder 1,
lithologic banding and development of schlieren in
sample 73215, and the occurrence in the station 7 boul-
der of vesicles in green-gray breccia that are both
elongated and alined in trains parallel to the contact
with the enveloped blue-gray breccia.

Mobilization and cataclastic flow mixed relatively
cold, unshocked mineral and lithic debris with hot,
pulverized to molten rock. Extreme temperature gra-
dients existed through short distances. At millimeter
and submillimeter scales, thermal equilibrium between
superheated melt and cold clasts was largely achieved
within seconds (Simonds, 1975; Onorato and others,

MgO

Al03

FIGURE 245.—Relative amounts of TIOZ A1203 and FeO +MgO in sediment samples grouped by station and stratlgraphxc unit. Compare with
figure 246. Apollo 17 basalt, anorthositic gabbro, and noritic breccia values from Rhodes and others (1974). See sample descriptions

for analyses and sources of data for sediment samples.
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1976). Where quenching times were sufficiently long,
small and less refractory clasts were preferentially di-
gested by the melt; the surviving clasts tend to be
biased toward the more refractory compositions
(Simonds, 1975). In addition, finely particulate
groundmass material may have been biased toward
more mafic composition because of preferential con-
centration in the grésundmass of the more easily
crushed mafic minerals. These factors may account for
the slight differences between crystalline groundmass
compositions and bulk breccia matrix compositions re-
ported by Dymek and others (1976b) and by James
and Blanchard (1976). On a larger scale, quenched
melt fractions were themselves disrupted and mixed
with continuously disrupted solid debris during ejec-
tion. This produced rocks such as boulder 1, station 2,
that contain clasts of the same dark microbreccia as
forms the matrix of the coherent breccia.

GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Immediately after deposition, the ejecta deposit was
thermally heterogeneous at scales from centimeters to
tens or hundreds of meters. Hot fragmental to partly
molten ejecta and relatively cool cataclasite and cohe-
rent lithic clasts were intermixed in a melange of
lenses, pods, and veins. In this environment, crystalli-
zation of the breccia matrix may have resulted both
from cooling of the partial melts and from thermal
metamorphism of fine-grained materials. Because of
the large thermal heterogeneities, the final matrix
ranges over short distances from friable to granoblas-
tic or poikilitic and impact fused.

The massif boulders show breccia-within-breccia.
Clasts of breccia have been interpreted as recording
impact events before the one that created the appar-
ently youngest matrix, and they have led to the conclu-
sion that the target material was largely preexisting
breccia (for example, Ryder and others, 1975; Wolfe
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Camelot crater rim and the ubiquity of the olivine-
normative basalt (very-high-titanium basalt), Wolfe
and others (1975) suggested that the olivine basalt,
either as a single flow or as multiple flows of similar
mineralogy and composition, might be about 100 m
thick. Only the deepest crater, Camelot, was able to
penetrate it and excavate the underlying quartz-
normative basalt,

More recent data favor a different model. The com-
positional gap between the two once-distinct types has
been filled; the range of quartz-normative basalt ex-
tends to more mafic basalt than that identified as
Apollo 17 low-potassium type (Rhodes and others,
1976). Trace-element data (Shih and others, 1975;
Rhodes and others, 1976) led Rhodes and others (1976)
to identify three basalt types, each derived from a
separate chemically distinct parent magma. A number
of samples cannot be consistently identified with one of
the three types; these have been classed as basalt with
uncertain affiliations. Each of the three types is charac-
terized by distinctive trace-element distributions and
ratios, particularly with respect to incompatible ele-
ments. For example, types A, B, and C are charac-
terized respectively by mutually exclusive Ba/Rb ratios
of approximately 140 to 160, 160 to 175, and 55 to 60
(Rhodes and others, 1976).

Applying low-pressure experimental data of Longhi
and others (1974), Rhodes and others (1976) con-
cluded that variations in major-element composition
were due largely to near-surface crystal fractionation
involving olivine, armalcolite and ilmenite, and chro-
mian spinel. Increasing fractionation produced linear
compositional trends characterized by increasing SiOs,
Ca0, and ALO and by decreasing MgO, FeO, TiO-, and
Cr,0;. Silica variation diagrams (fig. 249) show these
trends. MgO, CaO, and Cr:0; have been selected be-
cause they effectively separate the basalt types and
show the similar differentiation trends of types A and
B. Type C is characterized by FeO values as uniquely
low with respect to other basalt as its MgO values are
high. No highly fractionated members of type C have
been identified.

Recognition of these compositional groups brings a
degree of order to the otherwise scattered major-
element data. In this scheme, the so-called Apollo 17
low-potassium basalt (75015, 75035, and 75055) repre-
sents not a seperate lava type but a highly fractionated
member of the type A basalt. These samples, from the
rim of Camelot crater, are coarse grained; the exten-
sive fractionation that they represent may have occur-
red during slow cooling of a relatively thick, deeply
buried cooling unit (Rhodes and others, 1976).

Some tentative stratigraphic relations can be inter-
preted from the distribution of basalt samples with re-
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FIGURE 249.—Silica variation diagrams for Apollo 17 basalt.

See sample descriptions for analyses and sources of
Circles, triangles, squares, and dots represent

data.
, re-

spectively, types A, B, and C, and basalt of uncertain af-
filiation of Rhodes and others (1976). Filled symbols repre-

sent boulder samples that are related to specific large

crat-

ers. Best-fit lines are shown for types A and B. Samples
71055 and 75035 were not classified by Rhodes and others;
71055 is from same boulder as type-B sample 71035;
75035, from the rim of Camelot crater, has same major-
element chemistry and field occurrence as type-A sample

75055.
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spect to Shorty, Steno, and Camelot craters. Type C
basalt samples 74255 and 74275, came from, respec-
tively, 5-m and 20-cm boulders on the rim of Shorty
crater (fig.120). Type C basalts have been identified at
no other locality. Field and topographic evidence
suggests that the Shorty impact excavated down to or
just into the subfloor basalt. Hence, it is probable that
the type C basalt represents the uppermost subfloor
basalt in the vicinity of Shorty.

Type B basalt was collected at station 1 from two
half-meter boulders on the rim of .a fresh 10-m crater
(figs. 35, 41) located 150 m from the rim crest of the
600-m Steno crater. It is likely that the impact that
formed the 10-m crater reexcavated these boulders
from the Steno crater ejecta, or at least repositioned
them. Because the boulders are 150 m out on the Steno
ejecta blanket, they probably came from an inter-
mediate depth, perhaps some tens of meters, in the
Steno target.

The highly fractionated type A basalt samples were
collected from three large blocks on the rim of the
650-m crater Camelot (figs. 132, 135). Because they
occur on the rim of the largest sampled crater, they
may be from the deepest sampled part of the subfloor
basalt. A depth of 100 m or more is possible.

The simplest interpretation of these relations is that
at least three flow units, in ascending order, highly
fractionated type A basalt, type B basalt, and type C
basalt, are represented in the basalt samples. Whether
types A, B, and C occur as single or multiple flow units
and whether such multiple units are complexly inter-
layered with each other as well as with basalt rep-
resented by samples of uncertain affiliation are pres-
ently unknown.

Radiometric ages for the subfloor basalt are almost
entirely between 3.67 and 3.83 b.y. (fig. 250). The data
are insufficient to strongly support or refute strati-
graphic interpretations. However, all seven ages de-
termined for samples 75035 and 75055, which are
highly fractionated type A basalts from Camelot crater,
have mean values of 3.76 to 3.83 b.y. This occurrence
at the older end of the age range weakly supports the
inference from field relations that the samples from
Camelot may be among the stratigraphically lowest. No
other type A basalts have been dated. The single age
for a type B basalt ( sample 70215) is even older, 3.84
b.y. Three ages determined for type C basalt (sample
74255 and 74275) range from 3.70 to 3.83 b.y., com-
pletely overlapping the range reported for the Camelot
blocks.

Rhodes and others (1976) concluded that the well-
defined basalt types A, B, and C are not related to each
other by low-pressure crystal fractionation but are de-
rived from separate parent magmas whose trace-ele-
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ment distributions require derivation from chemically
distinct parts of a heterogeneous source.

Models of possible source region characteristics have
been reviewed by Papike and others (1976). Briefly,
they are (1) the cumulate model, in which the basalt
was generated by partial melting of cumulate rocks
formed as complements to the feldspathic crust in the
early melting and differentiation of the outer 1,000 km
of the Moon; (2) the primitive source model, wherein
the basalt was generated by partial melting of undif-
ferentiated primitive lunar material equivalent in com-
position to the bulk composition of the Moon; and (3)
the assimilative model, in which low-titanium melt was
generated in primitive lunar material inferred, in this
model, to exist below 400 km. High-titanium basalt is
inferred to have been generated by assimilation when
the low-titanium basaltic liquid passed through the
cumulate zone below the feldspathic lunar crust.

VOLCANIC ASH

Weakly coherent material consisting of orange glass
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FIGURE 250.— Published radiometer ages for samples of subfloor
basalt and volcanic ash. See individual sample discussions for
sources of data.
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beads was sampled in a trench on the rim of Shorty
crater. Color photographs show that the sampled area
is one of several patches of orange “soil” on the rim
and walls of Shorty. The orange material exposed in
the trench is 80 cm wide and may extend for several
meters parallel to the axis of the rim crest. It is
bounded laterally by gray sediment that represents
valley-floor regolith material. A 70-cm drive tube
placed in the axial part of the colored zone bottomed in
a deposit of opaque black glass beads; the contact be-
tween the orange and black glass beads is apparently
at about a 25-cm depth in the drive tube.

Heiken and others (1974) described the black and
orange materials as well-sorted droplets ranging in size
from less than1 um to about1 mm; mean grain size is
about 40um. The orange droplets consist of homogene-
ous orange glass. A few contain olivine phenocrysts.
and nearly half are partly or completely crystallized to
ilmenite or intergrown ilmenite and olivine. The black
droplets are partly to completely crystallized equiva-
lents of the orange glass droplets. No droplets contain
lithic debris or shocked crystal fragments.

The orange and black droplets show striking chemical
homogeneity. The bulk sample (74220) from the rim of
Shorty crater is much more mafic than the subfloor
basalt and is distinctly different in trace-element com-
position (Apollo 17 PET. 1973 . Citing the chemical and
petrographic homogeneity and the absence of lithic
and shocked crystal fragments, Heiken and others
(1974) concluded that the glass beads were introduced
as a pyroclastic deposit produced by fire fountaining
near the edge of Mare Serenitatis. The deposit repre-
sents a magma distinct from that which formed the
underlying subfloor basalt.

We interpret the patches of orange material on the
rim and walls of Shorty crater as clods of ejecta exca-
vated from a unit of volcanic ash in the Shorty target
area (fig. 242). The dimensions of the sampled patch
suggest that the unit of ungardened ash in the target
must once have been at least 70 c¢cm thick. That the
sampled clod represents a once-widespread sheet is
suggested by the ubiquitous occurrence of orange and
black droplets in all of the valley-floor regolith samples
(Heiken and McKay, 1974 ).

Even greater regional extent of the ash is indicated
by telescopic spectral mapping. The Apollo 17 landing
site lies within an area that was previously mapped as
dark-mantle material (Scott and Carr, 1972) near the
southeastern edge of Mare Serenitatis. Adams and
others (1974) showed that this area is characterized by
abnormally high ultraviolet and near-infrared reflec-
tance. They found that the black droplets from Shorty
crater have a unique reflectance spectrum that is also
characterized by high reflectance in the ultraviolet and
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near-infrared and concluded that regolith in the spec-
trally distinct region contains a significant black drop-
let component. Albedo data of H. E. Holt (Muehlberger
and others, 1973) also suggest that dark material, most
probably the black droplets, has been added to
impact-generated basaltic and highlands regolith in an
extensive area, including the landing site, near the
southeastern edge of Mare Serenitatis. Such regolith,
darkened by admixed ash, is the so-called dark mantie.
Its distribution is the basis for mapping the extent of
the volcanic ash (pl. 1).

Heiken and others (1974), citing the occurrence of
basalt fragments on the Shorty crater rim., suggested
that the ash unit was rapidly buried after its deposi-
tion, either by later basalt flows or by a large ejecta
blanket, protecting the materials sampled at Shorty
crater from the solar wind and micrometeorites. It
seems probable to us. however, that basalt flows do not
overlie the ash. Shorty excavated clods of volcanic ash
from within about 14 m of the precrater surface. A
basalt flow that overlies the ash in the Shorty target
area would occupy a significant part of that 14-m inter-
val. The largest block seen on the Shorty crater rim is
about 5 m across. Excavation of basalt from a 5-
m-thick flow overlying the volcanic ash would most
probably be recorded by an abundance of basalt blocks
on the crater rim and walls. Although a few basalt
blocks do occur, the wall, rim, and flank materials of
Shorty are predominantly unconsolidated fine-grained
material, which suggests that no such flow is present.
Furthermore. in topographic profiles of Shorty and
other craters, we have recognized no evidence to
suggest that a coherent basalt overlies relatively in-
coherent ash in the interval between the surface and
the crater floors.

Another line of reasoning also favors the occurrence
of the volcanic ash above the youngest subfloor basalt.
In19 samples of dark regolith material from the valley
floor (LM area, station 1, LRV-3, station 4 excluding
the nearly pure ash of trench sample 74220 and drive
tube 74001, station 5, LRV-7, LRV-8, and station 9),
the ubiquitous orange and black droplets average 10.6
percent and reach nearly 20 percent of the 90-150-um
fraction (Heiken and McKay. 1974). In addition.inter-
pretation of spectral data indicates that they occur in
the regolith over a much broader area than the landing
site proper (Adams and others, 1974). Their significant
abundance and widespread occurrence in the regolith,
which imply that the ash was easily accessible to impact
gardening over a wide area, are better explained by the
occurrence of the glass-bead unit above, rather than be-
low, the youngest subfloor basalt flows.

Many of the impact craters that formed since the vol-
canic ash was deposited extended downward into the
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underlying subfloor basalt. Therefore, the ash now oc-
curs only as discontinuous remnants ( fig. 242).

The original thickness of the ash can be estimated
only indirectly. It must be at least as great as the
minimum dimension of the clods of ash on the Shorty
crater rim (presumably greater than 70 cm), and it
must be less than the combined thickness of ash and
valley-floor regolith.

Craters with flat floors or central mounds have been
formed experimentally in targets where unconsolidated
material overlies coherent material; the difference in
elevation between the precrater surface and the crater
floor in such craters is approximately equivalent to the
thickness of the unconsolidated layer (Oberbeck and
Quaide, 1967; Quaide and Oberbeck, 1968). Profiles
were made by analytical stereoplotter of all flat-floored
or central-mound craters that we could identify on or-
bital panoramic camera photographs of the Taurus-
Littrow valley floor. For 39 of the 40 craters profiled,
the measured difference in elevation between the esti-
mated precrater surface and the floor is between 5 and
28 m; approximately three-fourths are clustered at val-
ues from 8 to 17 m (fig. 251). The mean for the entire
group is about14 m.

Profiles show that the floors of Van Serg, Shorty, and
Gatsby craters are respectively about 11, 14, and 17 m
below their estimated target surfaces. Crew observa-
tions, lunar surface photographs, and returned samples
suggest that the Van Serg impact did not excavate sub-
floor basalt at 11 m and that Shorty crater may have
just reached the subfloor basalt at 14 m (Muehlberger
and others, 1973; Apollo Field Geology Investigation
Team, 1973; Schmitt, 1973). Enlarged panoramic cam-
era photographs show nearly a dozen meter-size or
larger blocks in and near Gatsby crater, which suggests
that Gatsby excavated subfloor basalt at a depth of
about 17 m. Abundant large blocks are visible in and
around most of the craters larger than Gatsby.

The data from Van Serg, Shorty. and Gatsby as well
as from the 40 crater profiles suggest that 14 m is a
reasonable estimate for the average thickness of un-
consolidated material above the subfloor basalt. The
results of the active seismic experiment are permissive
with respect to this estimated average. Cooper and
others (1974) have offered two models based on the
seismic data: (1) The top of the basalt is at a depth of
7-12 m, and (2) the top of the basalt is at a depth of
32 m.

If the average proportion of orange and black drop-
lets measured by Heiken and McKay (1974) in dark
regolith samples of the valley floor (10.6 percent) is
representative of the proportion of ash in the 14-m av-
erage thickness of unconsolidated deposits, it implies
that a minimum thickness of the original ash bed was
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FIGURE 251.—Elevation differences between precrater surfaces and
floors of flat-floored or central-mound craters. (From Wolfe and
others, 1975.)

approximately 1.5 m. Two observations suggest that
the original thickness was greater than 1.5 m: (1) The
occurrence of clods of pure ash in the ejecta of Shorty
crater shows that not all of the original ash deposit has
been mixed into the regolith, and (2) the impacts that
formed the many large fresh craters in the landing area
(pl. 2) excavated deep into the subfloor basalt. The
widespread ejecta of these craters is relatively enriched
in basalt debris, hence relatively poor in volcanic ash.
Therefore, the 10.6-percent average is probably a
minimum value for the average proportion of volcanic
ash in the unconsolidated deposits of the valley floor.

The regolith at the Apollo 11 site, developed on basalt
similar in composition and age to the subfloor basalt, is
3 to 6 m thick (Shoemaker and others, 1970). An
equivalent thickness probably would have formed on
the subfloor basalt at Taurus-Littrow if there were no
other contributing sources. However, the nearby high-
lands have provided a large amount of debris to the
valley floor (figs. 245 and 246), perhaps enough to in-
crease the regolith thickness 5 to 10 m. Given an aver-
age combined thickness of 14 m, we can speculate that
the original ash thickness was 4-9 m. Much of that ash
has been reworked by impact gardening so that it now
occurs as a component of the regolith.

Radiometric age measurements (fig. 250) support
the hypothesis that the ash overlies the youngest sub-
floor basalt. Mean ages determined for the ash range
from 3.48 to 3.71 b.y. Hence they overlap a few of the
younger ages determined for the subfloor basalt. Ages
determined for large blocks of basalt (samples 74255
and 74275) on the rim of Shorty. which may represent
the stratigraphically highest basalt included among the
samples, range from 3.70 to 3.82 b.y., barely overlap-
ping the range of ages for volcanic ash sample 74220.

Tera and Wasserburg (1976 )determined a Pb-Pb age
of 3.4810.03 b.y. for carefully separated and cleaned
glass spheres. They suggested that Ar entrapment and
Pb contamination by components other than orange
glass in sample 74220 were responsible for the greater
ages determined by other investigators. All Apollo 17
basalt ages determined so far are distinctly older than
this 3.48 b.y. age for the volcanic ash (fig. 250).

A dark mantle with local orange and red material has

been described in the Sulpicius Gallus region at the
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southwest edge of Mare Serenitatis (Lucchitta and
Schmitt, 1974). It has low albedo and an unusually
smooth surface like the smooth dark surface of the so-
called dark mantle of the Taurus-Littrow region (Luc-
chitta, 1973). Presumably it also represents a deposit
of volcanic ash (Head, 1974c; Lucchitta and Schmitt,
1974), and it could be correlative with the ash of the
Apollo 17 area. As in the Taurus-Littrow region, the
Sulpicius Gallus dark mantle occurs on older highly
faulted mare basalts. Younger, lighter appearing basalt
of Mare Serenitatis overlaps the faulted basalt and its
mantling ash deposits in both regions (pl. 1; Howard
and others, 1973). On the basis of crater morphology,
Boyce (1976 ) has estimated the age of the younger lava
in the southern part of Mare Serenitatis at 3.4101 b.y.

The abnormal thickness of unconsolidated ash-
bearing material overlying the subfloor basalt resulted
in the formation of a relatively smooth dark surface, in-
terpreted before the mission as the manifestation of a
very youthful dark mantling deposit. Statistical crater
studies (Lucchitta and Sanchez, 1975) showed that
large craters ( diameter greater than 175 m) are more
abundant on the dark surface than on the lighter sur-
face of Mare Serenitatis, a result in accord with the age
differences interpreted on photogeologic grounds.
However, there is a marked deficiency of craters in the
100-200-m size range on the dark-mantled surface; the
density of craters in this size range is less than half
that on the light mare surface. As an alternative to the
now untenable hypothesis that the smaller craters were
buried by a younger dark mantle deposit, we suggest
that they have been degraded beyond recognition at an
abnormally high rate because they formed in an ab-
normally thick layer of unconsolidated material. Their
counterparts in age and size on Mare Serenitatis, where
normally thin regolith overlies mare basalt, have been
well preserved because the volumes of those craters are
largely within basalt rather than within soft ash and
regolith.

REGOLITH

Impact-generated regolith of the Taurus-Littrow val-
ley is a mechanical mixture that consists largely of de-
bris derived from the highlands, from the subfloor
basalt, and from the volcanic ash. Chemical composi-
tions of regolith material (figs. 245, 246) form a con-
tinuum from the nearly pure highlands material of sta-
tion 2 and the light mantle to the basalt-rich regolith of
the LM area and stations1 and 5. Geologic relations in
combination with compositions enable us to distinguish
highlands regolith and three major valley-floor units:
(1) older regolith of the valley floor, (2) cluster ejecta,
and (3) light mantle (fig. 242). A plot showing relative
amounts of TiO;, Al,Os;, and FeO+MgO in sediment
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samples (fig. 245) suggests that highlands material
makes up more than 50 percent of sediment collected
at highlands and light-mantle stations, approximately
33 to 50 percent of sediment in the older valley-floor
regolith, and less than 33 percent in samples of cluster
ejecta. A second plot (fig. 246), showing relative
amounts of Ca0, MgO, and FeO, shows an almost iden-
tical distribution of data points, except that the appar-
ent proportions of highlands component are slightly
lower. Boundaries between the three groups of regolith
samples have been drawn in figure 246 at positions
equivalent to approximately 45 and 25 percent high-
lands material.

HIGHLANDS REGOLITH

Nearly pure highlands regolith is exemplified by the
sediment samples from station 2 at the base of the
South Massif and station 2a on the nearby surface of
the light mantle. The compositions of these samples
approximate a mixture of the two major components of
the massif (fig. 244), breccia matrix material (noritic
breccia of figures 245 and 246) and feldspathic
plutonic or metaplutonic rocks (anorthositic gabbro of
figures 245 and 246), and a small amount of basalt and
ash debris from the valley floor. Heiken and McKay
(1974) recognized a few percent of ash and basalt in
the 90-150-um fraction in these particular samples.
Rhodes and others (1974) suggested on chemical
grounds that they contain, on the average, about 6 per-
cent ash, 2 percent basalt, and approximately equal
amounts of noritic breccia and anorthositic gabbro.
The near absence of valley-floor material at station 2
and the chemical similarity between regolith samples
from stations 2, 2a, and 3 (figs. 245 and 246) suggest
that the light mantle may completely cover the surface
in the station 2 area.

At stations 6, 7, and 8, at the bases of the North Mas-
sif and Sculptured Hills, the sediment compositions re-
flect the addition of a large valley-floor component.
Such an admixture is to be expected close to the
mare-highlands boundary and may be enhanced at
these particular stations, which we interpret as down-
range from the abundant clustered craters of the valley
floor. Subfloor basalt fragments, included among the
samples from stations 6, 7, and 8, are all presumably
ejecta fragments from craters of the valley floor.

The data points for stations 6 and 8 are near or coin-
cident with the join drawn between the volcanic ash
and highlands compositions in the triangular diagrams
(figs. 245, 246). Possibly volcanic ash reworked from
the surfaces of the North Massif and Sculptured Hills is
a major component at these stations. For station 8 in
particular this would be in agreement with the photo-
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ESTIMATED THICKNESS
OF EJECTA

FiGURE 253.—Theoretical distribution of ejecta from larger craters in Apollo 17 landing area. Number within each crater shows
theoretical thickness (in meters) of ejecta at crater rim. Aggregate thickness of overlapping ejecta blankets is not portrayed.
(Adopted from Lucchitta and Sanchez, 1975.)
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the drill core.

Exposure ages determined for samples from large
basalt boulders in the LM area range from 95 to 106
m.y. The boulders are best interpreted as part of the
cluster ejecta. Samples from the two half-meter boul-
ders from the rim of a fresh 10-m crater at station 1
have exposure ages of 102 and 110 m.y. They are prob-
ably ejecta fragments from Steno crater that were ex-
cavated, or at least repositioned, by the impact that
formed the 10-m crater. The approximate equivalence
of the station 1 exposure ages to those of the LM-area
boulders suggests that the station 1 boulders were not
significantly shielded before the 10-m crater was
formed. These data suggest that the cluster ejecta was
deposited about 100 m.y. ago. Carefully selecting sam-
ples for which they interpreted simple exposure his-
tories, Arvidson and others (1976b) calculated a mean
age of 965 m.y. for the clustered craters.

Samples of the three large boulders of highly frac-
tionated basalt from the rim of Camelot crater have
exposure ages ranging from 70 to 95 m.y. The 70-m.y.
date is a track age determined for sample 75055. Three
ergon ages for the same sample range from 85 to 95
m.y., in approximate agreement with the data from the
LM area and station 1. Sample 75015 gave an exposure
age of 9214 m.y., and sample 75035 gave ages of 72
and 80 m.y. The boulders from which these were col-
lected may have had complex histories, possibly includ-
ing catastrophic rupture to form the two boulders from
a single one. Hence, the exposure ages measured for
samples 75015 and 75035 may be less than the age of
Camelot crater (Arvidson and others,1976b).

In a study of secondary crater clusters over a large
part of the Moon, Lucchitta (1977) found that clusters
formed by projectiles from Tycho have a distinctive,
easily recognized morphologic pattern. She concluded
that the Taurus-Littrow cluster (fig. 252) was formed
by impacts of projectiles from Tycho. Evidence in-
cludes the following: (1) Clustered craters in the
Taurus-Littrow area show close morphologic re-
semblance to Tycho secondary clusters elsewhere on
the Moon; (2) grooved and braided surfaces in the
Taurus-Littrow cluster, as in other Tycho secondary
clusters, are characterized by V-shaped patterns that
open directly away from Tycho; and (3) the Taurus-
Littrow cluster is elongate in the approximate direction
of a Tycho radial (fig. 252). As one would expect, no
Tycho ejecta has been recognized among the Apollo 17
samples. Exposure age data summarized above suggest
that the clustered craters and, presumably, Tycho were
formed about100 m.y. ago.

LIGHT MANTLE

The light mantle is a deposit of light-colored predom-
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inantly fine-grained unconsolidated material with
fingerlike projections that extend 6 km across the val-
ley floor from the South Massif (pls. 1 and 2). The unit
feathers out at its margins away from the South Massif.
Near the distal end, Shorty crater and a smaller nearby
crater penetrate the light mantle to the underlying
darker regolith material. However, near the South
Massif, craters as large as 75 m in diameter do not
penetrate to darker underlying material.

Rock fragments collected from the light mantle are
dominantly breccia like those from the massif stations.
Sediment samples from stations 2, 2a, and 3 contain no
more than a few percent of basalt and ash from the val-
ley floor. However, samples from LRV-2 and LRV-6,
from thin light mantle relatively far from the South
Massif, contain a significantly larger valley-floor com-
ponent (figs. 245 and 246). The highlands component
of the light-mantle sediment samples is approximated
by a mixture of the two major compositional groups,
noritic breccia matrix material and feldspathic plutonic
or metaplutonic rocks, that we recognize in the massif
samples.

The composition of the light mantle, the lithologic
similarity of its scattered rock fragments to samples
collected at the massif stations, the general predomi-
nance of fine-grained material, and its geometric form
as a raylike body extending outward from the South
Massif, suggest that it consists of redeposited regolith
material from the South Massif. The light mantle has
been interpreted as the deposit of an avalanche
triggered, perhaps, by the impact on the South Massif
of secondary projectiles from Tycho (Scott and others,
1972; Howard, 1973; Muehlberger and others, 1973).
Regional study of Tycho secondary crater clusters
(Lucchitta, 1977) has shown that the light mantle is a
local manifestation of the Taurus-Littrow crater cluster
(fig. 252) and has confirmed the earlier hypothesis
that South Massif regolith material was mobilized by
impacting secondary projectiles from Tycho. Citing the
morphologic similarity between the light mantle sur-
face adjacent to the South Massif and the finely
braided ejecta with V-shaped grooves and ridges seen
downrange from Tycho secondary clusters, Lucchitta
(1977) concluded that the light mantle was primarily
ejecta launched from Tycho secondary craters on the
crest and north face of the South Massif rather than
regolith material jarred into avalanche motion. It
seems most likely that the Tycho secondary impacts on
the steep massif face mobilized unconsolidated regolith
material in both ballistic and avalanche modes to pro-
duce the light mantle.

The light mantle is older than Shorty crater, esti-
mated from exposure ages of crater rim materials to
have formed between 10 and 30 m.y. ago. The boulders
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timated density contrast would result in a proportion-
ally greater hypothetical thickness. The actual thick-
ness of fill probably lies somewhere between these two
extremes. In any case, a total relative uplift of several
kilometers must have occurred, provided the basalts
had initially level upper surfaces.

Some of the older basalt units (Ib;, Ibs, Ib;) may
have originated partly from within the Tranquillitatis
basin and flowed downslope into Serenitatis. The upper
contact between the second and third oldest (Ib: and
Ib; respectively) units, for example, is very uncertain
(pl. 1), and the younger unit (Ibs) may extend farther
southeast or southwest. The long sinuous rilles of the
third oldest (Ibs) unit, within the reentrant in the
southeastern part of the map area, indicate that this
busalt flowed down a sloping older mare surface. These
rilles are interpreted to be collapsed lava tubes or lava
channels requiring the fluid flow of basalt during their
formation. As these rilles extend directly downslope
nearly normal to the topographic contours, it seems
reasonable that the basalt unit in which they occur had

N
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an initial slope in the same direction, if not of the same
magnitude as the present surface in this area.

The mare basalts and plains material in the vicinity of
the Apollo 17 landing area (Muehlberger, 1974) have
been warped into a broad flat-topped arch. The axis of
this fold lies between the craters Clerke and Littrow
and extends south toward Mons Argaeus near the cra-
ter Fabbroni (fig. 256). This arch is expressed neither
in the younger basalts north of Clerke nor in the older
flows south of Mons Argaeus. Its faulted west limb is
overlapped by the younger basalt (Ib;) of Mare
Serenitatis (pl.1).

A sinuous depression north of Mons Argaeus (pl. 1)
crosses the southern part of the arch. If the depression
represents a lava channel or tube within the second-
oldest unit (Iby) it has been deformed by development
of the arch so that lava flowing northward in its south-
ern part would now have to flow uphill for the first 10
km before beginning its descent northwestward toward
Mare Serenitatis.

Formation of the marginal trough in eastern Mare

50 km
1

Cumulative length (5° increments), Taurus Littrow lineaments {open)

0

1 [} i

50

Number of lineaments (10° increments), unar grid (shaded)

FIGURE 255.—Cumulative lengths in 5° increments of lineaments of figure 254 (open pattern). Shaded pattern is Strom’s (1964)
azimuth-frequency diagram of lineaments in part of the Moon’s northern hemispere. SS, I, azimuths of radials through
Apollo 17 landing point from centers of southern Serenitatis and Imbrium basins, respectively. Southern Serenitatis basin
center, 24.5° N., 18° E. (Scott, 1974); Imbrium basin center, 37° N. 19° W. ( Stuart-Alexander and Howard, 1970).
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Serenitatis (fig. 256) postdates the emplacement of all | the axis of the trough (fig. 256). Its contact with un-
the mapped basalt units. The youngest basalt unit (Ibs) | derlying flows does not follow the present topography
extends from the basin center outward (east) across | within the low region, as would be expected if folding

FIGURE 256.—Topographic contours on mare basalt units (Ib1-Iby) of Taurus-Littrow region (b1, oldest; Ibs, youngest). Heavy broken line
is approximate crest of broad flat-topped arch of Muehlberger ( 1974). Contours generalized from National Aeronautics and Space
Administration Lunar Topographic Orthophotomaps LTQ42C2,3; LTO43D1.4. Contour interval is 100 m.
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had occurred before its extrusion.
DEVELOPMENT OF THE RIDGE-SCARP SYSTEM

The Lee-Lincoln scarp is the easternmost of a broad
band of wrinkle ridges and scarps that transect mare
and highlands in the Taurus-Littrow area. They extend
south-southeast from Mare Serenitatis and the adja-
cent highlands near the crater Clerke almost to the cra-
ter Vitruvius (pl. 1).

North of the Taurus-Littrow valley, on the North Mas-
sif and in the Sculptured Hills unit between the North
Massif and Clerke (pl. 1), the Lee-Lincoln system ex-
tends as well-defined single nearly linear east- to
northeast-facing scarps arranged en echelon. They
generally trend nearly north, but one segment parallels
the south edge of the North Massif. This segment may
follow the trace of the older massif-bounding fault,
which may have been reactivated so as to break the col-
luvial wedge during formation of the Lee-Lincoln scarp
(Head, 1974a; Wolfe and others, 1975 ).

On the valley floor the Lee-Lincoln scarp resembles
an asymmetrical mare ridge. The east-facing scarp, up
to about 80 m high, consists of irregular, imbricate,
and overlapping lobes (pl. 2; figs. 6, 7A, B).

The scarp cuts the crater Lara and is overlain by the
light mantle. Therefore the main movement took place
between the formation of Lara and deposition of the
light mantle. However, a few fresh-looking scarplets
may cut the light mantle, which suggests that some
movement may have occurred relatively recently (<100
m.y.). In addition, the light mantle is cut by a system
of fresh high-angle faults and grabens located 2 to 3
km west of the Lee-Lincoln scarp and trending approx-
imately parallel to it (pl. 2).

Hypotheses attributing the formation of mare ridges
to volcanic processes, tectonic processes, and combina-
tions of the two were reviewed by Lucchitta (1976). She
concluded that the wrinkle ridges and related highland
scarps. including specifically the Lee-Lincoln system,
were formed by faulting for three reasons. (1) Mare
ridges cross stratigraphic units of differing age (pl. 1),
including the rims of craters that are much younger
than the underlying mare units (for example, an un-
mapped 2.5-km crater near the south end of Dorsa Al-
drovandi on pl. 1; Lara crater on pl. 2 and fig. 74);
hence, they are not primary constructional features of
the units on which they occur. (2) The Lee-Lincoln sys-
tem continues from mare materials of the valley floor
into highlands material of the massifs and Sculptured
Hills, where it resembles a simple system of faults, up
on the west. (3) No fragments of volcanic rock suffi-
ciently young to support a hypothesis of voleanic origin
for any part of the Lee-Lincoln system have been found
in the Apollo 17 samples.
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In a detailed topographic analysis, Lucchitta (1976)
found that a fault plane at the base of the Lee-Lincoln
scarp would generally be nearly vertical and that more
segments have dips that indicate reverse faulting than
normal faulting. However, fresh small grabens and
high-angle faults that parallel the scarp 2 to 3 km to
the west (pl. 2) indicate that tensional stress may have
been present locally. These relations are compatible
with a model in which local extension and local shorten-
ing result from vertical tectonic movements (Sanford,
1959). Normal faults may develop over relatively raised
areas and reverse faults over relatively depressed areas
(fig. 257). ‘

The cause of these vertical movements is not clear.
Muehlberger (1974) interpreted the mare-ridge struc-
tures as wrinkles in the surface as a result of global
compression. Other investigators have considered them
to be the result of crumpling due to gravitational set-
tling of the mare surface into a reduced space (Bryan,
1973; Maxwell and others, 1975). Another possibility is
that the tectonic effects result from long-term isostatic
adjustments related to basin formation or to the redis-
tribution of lunar mantle material when the voluminous
mare basalts were generaied and extruded. Whatever
the reason, such adjustments apparently have con-
tinued into relatively recent (post dating the light
mantle) time as minor episodic faulting.

Il

FIGURE 257.—Schematic cross section showing how morphology of
Lee-Lincoln scarp on Taurus-Littrow valley floor might result
from high-angle faulting of subfloor hasalt. Sketch after drawings
by Sanford (1959). Note normal faulting under tension over rela-
tively raised block and reverse faulting on relatively lowered block
(from Lucchitta, 1976).
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

By RAYMOND M. BaTson, KATHIEEN B. LARSON, and Rictiarb L. TyNiR

INTRODUCTION

Pictures taken on the surface of the Moon by the crew
of Apollo 17 were used in four ways to support geologic
investigation of the landing site: (1) documentation of
sample collection and illustration of crew commentary;
(2) determination of the precise locations of stations,
samples, and traverse routes; (3) mensuration of fea-
tures of geologic interest; and (4) measurement of sur-
face reflectance ( discussed in Muehlberger and others,
1973). A total of 2,218 frames was exposed on the lunar
surface with Hasselblad electric data cameras. Unless
otherwise specified, the pictures were taken on 70-mm
film using 60-mm lenses (the camera is described by
Kammerer, 1973). Most of these photographs were
taken according to practiced procedures designed for
geologic documentation.

PHOTOGRAPHIC PROCEDURES

Sample documentation pictures were taken to show
the in-place character of a returned sample or of a fea-
ture that could not be returned. Before sampling, a
downsun photograph for photometric study and a
cross-sun stereoscopic pair were taken of the chosen
sample area. After sampling, a picture from about the
same place as the sterescopic pictures was taken of the
sample area to establish the identity of the collected
sample by its absence from the field seen in the pre-
sampling pictures. An additional photograph, also from
the cross-sun position, was taken of the Lunar Roving
Vehicle (LRV) to establish the position of the sample
within the station area. Where time was short or foot-
ing awkward, one or more of these pictures was omit-
ted. Additional documentation of uncollectable rock
features was done with closeup stereoscopic pairs taken
from less than 1 meter away.

Panoramas (pls. 3-9) were taken at each station to
permit precise location of the station by resection and
to illustrate and supplement geologic descriptions by
the crew. A complete panorama consists of 15 or more
overlapping photographs covering a total of 360°. The
overlap zones between pictures in panoramas can be
viewed stereoscopically because the aiming direction of
the camera was changed and the lens position was

shifted slightly each time a picture was taken. This
provides a stereoscopic baseline a few centimeters
long, which is useful for study of topography within 50
to 100 m of the camera.

Pictures were taken with a 500-mm focal length lens
on a Hasselblad camera to permit study of features in-
accessible to the crew.

The lunar module pilot (LMP) took pictures at ap-
proximately regular intervals while the LRV was in mo-
tion. These photographs were used to reconstruct the
traverse and to examine surface characteristics over
wide areas. During these “en route” sequences, par-
ticularly at points of deployment of explosive packages,
the commander drove the LRV in a tight circle while
the LMP took photographs, resulting in what has been
termed an “LRV panorama.”

The LMP was equipped with a special sampler for col-
lecting samples while seated on the LRV. Before sample
collection, the LRV was driven toward the sample area,
and a picture was taken by each astronaut, providing a
stereopair. After the sample was collected, the LMP
took one or more pictures (toward distinctive features
where possible) to aid in locating the sample area.

Additional pictures were taken to illustrate deploy-
ment of the ALSEP and other subjects not directly re-
lated to geologic observation and sampling.

THE PHOTOGRAPHIC DATA SET

The photographic data set is a catalog of all pictures
taken on the lunar surface from both inside and outside
the lunar module during the Apollo 17 mission using
electric Hasselblad cameras with 60-mm and 500-mm
lenses and 70-mm film. Pictures taken from lunar orbit
are not listed in the tabulations. Information concern-
ing coverage with the 500-mm camera is given in fig-
ure 258, Statistics about film usage are contained in
table 6.

The tables are arranged for the following specific
purposes:

1. To identify the pictures taken at a specific location or
during a specific lunar surface activity (table 7).
2. To identify when and where a specific picture was
taken and its subject matter (table 8).
3. To identify the camera with which a specific picture
225
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500-mm PHOTOGRAPHS FROM LM AREA

22105-22131

SOUTH MASSIF EAMILY

21983. MOUNTAIN
21988

~~ SOUTH MASSIF
SCULPTURED HILLS ‘

Lm -
2199421998 2199121993 é, \ 2208022104
W : N 500-mm photographs (EVA-1 and 2) E s
Profile from LM area AS17-144-21983-21988, 21989 not
T 50-mm photographs T located. (EVA-1) AS17-144-22080 r 1‘
AS17-147-22492 through 22132. (EVA 2) Missing
through 22520 numbers are blank frames

50Q -mm PHOTOGRAPHS FROM STATION 2a

SOUTH MASSIF

NORTH MASSIF
FAMILY MOUNTAIN

22036-22040
Profile from station 2a w 22041-22035
50-mm photographs
500-mm photographs (EV A-2)
AS17-138-21100 through ) N
21108 (taken from moving T AS17-144-22036 through 22045

LRV)

7]

500-mm PHOTOGRAPHS FROM STATIONS 2a and 3

NORTH MASSIF 22027-22032 22010-22014

22003-22009

22015 SOUTH MASSIF

22047-22050 22016-22026
&LRV
w Profile from station 2 N 500-mm photographs (EV A-2) E S
60-mm photographs AS17-144-22003 through 22032
1 AS17-138-21053 (taken from station 2a) and 22047
through 21073 through 22050 {taken from station 3)

500-mm PHOTOGRAPHS FROM STATIONS 2a AND 3

SOUTH MASSIF

NORTH MASSIF SCULPTURED
HILLS

22060 22051-22059

/ 2206122071

22072-22077

22033-22035
w Profile from station 3 N 500-mm photographs {(EV A-2) E @ LRV S
60-mm photagraphs AS17-144-22033 through 22035
AS17-138-21150 (taken from station 2a) and 22051
through 21177 through 22077 (taken from station 3)

500-mm PHOTOGRAPHS FROM STATION 6

NORTH MASSIF

SOUTH MASSIF
21194,21196

21206, 21207 21186-21193

S
. . Boulder
21197-21202 w Profile from station 6
t 60-mm photographs 500-mm photographs (EVA-3) =

SCULPTURED HILLS

2120821211
T 21203-21205

——2

AS17-141-21575 AS17-139-21186 through 21211
through 21603

500-mm PHOTOGRAPHS FROM STATION 9

21212- NORTH MASSIF
21229

SCULPTURED HILLS SOUTH MASSIF

LRV

N Profila from station 9 E w
60-mm photographs 500-mm photographs (EVA-3)

r AS17-143-21836 AS17-139-21212 through 21268
through 21858

FIGURE 258.—Lunar surface areas photographed with the Apollo 17 500-mm camera.
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TABLE 6.—Usage of film on the lunar surface during the Apollo 17

mission

EVA Station

Film
maga-
zine

Focal
length

(mm)

Frames

Station
total

EVA
total

Pre . __. LM Window

Z ZZ2Z2WTFZTZoFNmZ2CNERNENEmEr o RermriEnromon I00 000G e NNl =R~ ——N0000 AWTIWIWEDNwEDID T >

60

60
60
500
60
60
60
60
60
60
60
60
60
60
60

60
60
60
60
60
60
60
60
500
60
60
60
60
500
0
60
60
60
60
60
60
60
60
60
500

60
60
60
60
60
60
60
60
60
500
60
60
60
60
60
60
60
60
60
60
60
60
60
60
500
60
60
60
60
60
60
60
60
60

60

23

14
36
20
41
79

16
39
38

87
12

29

126

70

120

20

77

89
12

29

17

131

130

21

57

35

74

36

804

39

was taken (table 9).

The sequence of lunar surface photographs and the
Ground Elapsed Time (GET) at which the pictures were
taken were determined by study of the detailed trans-
cript of verbal communications between the astronauts
and the control center and of the lunar-surface televi-
sion videotapes. Times assigned to panorama photo-
graphs and to pictures taken while the LRV was in mo-
tion were largely based on interpolation between the
best known times of start and finish. At several stations
where the television showed a panorama being taken,
the times of individual frames could be measured di-
rectly. When crew descriptions could be matched to
specific pictures within an LRV driving photograph
sequence, times could be precisely assigned to those
frames, which served as control for interpolation.

CARTOGRAPHIC PROCEDURES

Methods of making measurements and planimetric
maps used in this report included (1) estimation of
fragment size and distance by the use of perspective
grids (fig. 259), and (2) angular measurements on
panoramas for resection of stations, and intersection of
data points. Many of these methods are discussed by
Batson (1969a, 1969b). A more general text in simple
graphical photogrammetry was published by Williams
(1969).

The use of a perspective grid assumes a flat surface
and a known height of the camera above the surface.
The accuracy of distance measurement varies directly
with the accuracy with which camera height is known.
A 5 percent error in camera height will introduce a 5
percent error in distance, and hence, size measure-
ments. Deviation of the surface from the horizontal has
the same effect as error in camera height measure-
ments at specific points. For example, direct measure-
ments of the shape of a rock cannot be accurately made
except in the horizontal plane at known distance below
the camera. The shape of the rock, as plotted with a
perspective grid, will therefore be badly distorted.

While it may be possible to make reasonable correc-
tions for rock shapes and sizes intuitively, undulations
in the surface are less readily detectable. In spite of
these difficulties, the perspective grid method can be
used effectively by one skilled in interpreting Apollo
surface pictures.

Approximate scales can be placed on near-field ob-
jects in pictures containing the gnomon by using an el-
lipse template. The Apollo 17 gnomon (for example,
fig. 35) stands on three legs that, on a flat surface. de-
fine a circle 61.7 em in diameter. The “fore and aft”
scale, and the “side-to-side” scale of areas in the vicin-
ity of the gnomon can be determined by fitting an el-
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures

MAG PHOTO  SEQ GET EVA STA REMARKS

A 147-22469 1 PRE LM LM WINDOW PAN

A 147-22470 2 PRE Ly L WINDOW PAN

A 147-22471 3 PEE Ly LM WINDOW PAN

A 147-22472 [ PRE L LM WINDOW PAN

A 147-22473 5 PRE Ly LY WINDOW PAN

A 147-22074 6 PRE L4 Ly WINDOW PAN

A 147-22475 7 PKE LM L# WINDOW PAN

A 147-22476 8 PRE | L% WINDOW PAN

A 147-22477 3 PRE Ly LM WINDOW PAN

A 147-22478 c PRE M LM WINDOW PAN

A 147-22479 " PRE LM LM WINDOW PAW

? 1u47-22480 12 PRE LH# LM WINDOW PAN

A 147-22481 13 PRE Ly LM WINDOW PAN

A 147-22482 14 PRE Ly LM WINDOW PAN

A 147-22483 15 PRE 9.4 LH WINDOW PAN

A 147-22484 16 PRE LM LM WINDOW PAN

A 147-22u85 17 PRE LM LM WINDOW PAN

A 147-22u86 14 PRE LM LM WINDOW PAN

A 147-22487 19 PRE LM LU WINDOW PaN

A 147-224388 20 2RE LM LM WINDOW PAN

A 147-22489 21 PRE LM LM WINDOW PAN

A 147-224930 22 BRE LM LM WINDOW PAN

A T47-22091 23 PRE LY LM WINDOW PAN

A 147-22492 24 T4 19 35 1 Ly PAN N OF LM

A 147-22493 25 T4 19 35+ 1 LK PAN N OF LK

R OWT-22498 26 C4 19 35+ 1 L& PAN N OF LM

A 147-22495 27 34 19 35+ 1 LM PAN N OF LM

A Y4F-22096 28 Y4 19 35+ 1 L PAN N OF LM

A 147-22u497 29 24 19 35+ 1 i PAN N DF LM

A 147-22498 30 18 13 35+ 1 L PaN N OF LM

A 147-22499 31 04 19 35+ 1 LM PAN N OF LM

A 147-22500 32 24 19 35+ 1 Ly PAN N OF LM

A 147-22571 33 24 19 35+ 1 L PAN N JF LM

A 1T7-22572 34 T4 19 35+ 1 Ly PAN N JOF LM

A 147-22503 35 04 19 35+ 1 LM PAN N OF LM

A 147-22504 36 04 19 35+ 1 .4 PEN N OF LM

A 187-22505 37 24 19 35+ 1 LM PAN N OF L

A 147-225"6 38 24 19 35+ 1 LM PAN N OF LM

A 147-22507 39 24 19 35+ 1 LM PAN N DF LM

A 147-22508 40 T4 19 35+ 1 Ln PAN N OF LM

A 147-22509 41 04 19 35+ 1 Ls PAN N OF LM

R 147-22510 42 34 19 35+ 1 Lu PAN N OF LH

A 147-22511 43 34 19 35+ 1 LM PAN N OF LM

A 147-22512 44 d4 19 35+ 1 LM PAN N OF LH

A 147-22513 45 "4 19 35+ 1 LM PAN N OF LM

A 147-22514 46 04 19 35+ 1 L PAN N OF L

A 147-22515 47 24 19 35+ 1 A4 PAN N OF LM

A 147-22516 48 24 19 35+ 1 in PAN N OF LM

A 147-22517 49 T4 13 35+ 1 LM PAN N JF LM

A 147-22518 50 {4 19 35+ 1 LH PAN N OF LM

A 147-22519 51 04 19 35+ 1 M PAN N OF L#4

A 147-22520 52 "4 19 35+« 1 LM PAN N OF LM

A 147-22521 53 24 19 35+ 1 L4 CDR DRIVING LRV

A 147-22522 54 04 19 35¢ 1 LM CDR DRIVING LRV

& 147-22523 55 X4 19 35+ 1 LM CDR DRIVING LRV

A 147-22524 S6 o4 19 35+ 1 L# CDR DRIVING LRV

A W7-22525 57 2 v 35+ 1 L CDR DRIVING LRV

A 147-22526 58 34 19 35+ 1 LK CDR DRIVING LRV

A 147-22527 539 C4 19 35+ 1 Ly CDR DRIVING LRV

B 134-20376 60 04 19 35+ 1 LK MISC

B 134-20377 61 74 19 42 1 Ly LM, FLAG

B 134-20378 62 "4 19 42+ 1 LM LM, FLAG

B 134-20379 63 4 13 u2¢ 1 Ln L#, FLAG

B 134-2038C by 4 1Y 42+ 1 LM LM, FLAG

B 138-20381 65 04 19 42+ 1 LM LM, FLAG

B 134-27382 66 T4 1y uz+ 1 LM LM, FLAG

B 134-20383 67 "4 19 43 1 LM FLAG

8 134-20384 68 T4 19 43+ 1 LM FLAG

B 134-20385 69 Cu 19 43+ 1 Ly FLAG

B 134-20336 70 04 19 43+ 1 LM FLAG

B 134-21387 71 I8 19 44 1 LM FLAG

B 134-203B8 72 24 1% 50 1 LM FOOTPAD

B 13u4-20389 73 "4 19 504 1 Ly LRV

A 147-22528 T4 "4 21 56 1 ALSEP  PPAN OF GEOEHONE LOC
A 147-22529 75 €4 21 56+ 1 ALSEP PPAN OF GEOPHONE LOC
A 147-22540 76 04 21 Sb+ 1 RLSEP PPAN OF GEOPHONE LOC
A 147-22531 77 0t 21 56+ 1 ALSEP PPAN OF GEJPHONE LOC
A 147-22532 78 4 21 56+ 1 ALSEP PPAN OF GEJDPHONE LOC
A 147-22533 T4 421 55 1 ALSEP  CU GEJPHONE ROCK

A 147-22534 8 4 21 58+ 1 ALSEP CJ GEOPHQNE ROCK

A 187-22535 31 04 21 58+ 1 ALSEP  GEDPHONE ROCK, STEREQ
A 147-2253b 82 C4 21 S5y+ 1 ALSEP  GEDPHONE ROCK, STEREO
A 147-22537 H3 Cb 21 58+ 1 ALSEP GLOPHONE

A 147-22538 84 Cu 21 58+ 1 ALSEP DS

A 147-225139 85 04 21 58+ 1 ALSEP ?

A 147-2254C BE 0L 21 54+ 1 ALSEP 2

& 147-22541 B7 W 21 53+ 1 ALSZP Ds

A 147-22542 B3 04 21 8+ 1 AL3EP  PAN NEAR GLOPHONE ROCZK
A 147-22543 8y fw 21 42 1 ALSEP  PAN NEZAR GaOPHONE ROCK
Ao1eT7-20544 47 C4 21 53+ 1 ALSEP PAN NEAR GEOPHONE ROCK



Table 7.--Chronological listing of 70mm Apollo 17
lLunar surface pictures--Continued

KAG
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

PHOTO
147-22545
W7-225u6
T7-22547
147-22548
147-22549
147-2255Q
147-22551
147-22552
147- 22553
17-22554
147-24555
147-22556
147-22557
147-22558
147-22559
147-22560
1w7-22561
147-22562
147-22563
147-22564
147-22565
147-22566
147-22567
17-22568
17-22569
147-22570
147-22571
147-22572
147-22573
147-22574
147-22575
147-22576
w7-22577
147-22578
147-22579
147-22580
147-22581
17-22582
147-22583
147-22584
147-22585
147-22586
147-22587
147-22588
147-22589
147-22590
147-22591
147-22592
147-22593
147~22594
147-22595
147-22596
147-22597
1467-22598
147-22599
17-22000
17-226"1
147-22602
1u7-22603
Ju7-22608
147-22605
T47-22606
136-20682
136-20683
136-20684
136-20685
136-29686
136-20687
136-20688
136-20689
136-20690
136-20691
136-20692
136-2(693
136-20694
136-20695
136-20696
136-2C697
136-20698
136-20699
136-207C0
136-20701
136-20702
136-20703
136~2070C4
136~20705
136-20706
136-20707
136-20708
136-20709

180

58+
58+
58+
S8+
58+
53+
58+
58+
58+
58+
58+
S8+

58+
58+
58+
58+

04+
D4+

07+
07+
07+
C7+
07+
07+
07+
27+
07+
o7+
N7+
N7+
H7+
a7+
07+
07+
07+
07+
07+
07+
07+
07+
a7+

11+
11+
11+
11+
1M+
11+
11+
T+
11
T+
11+
11+
11+
11+
1+
11+
11+

18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
13+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+
18+

e ot b e h S bt b bk ek b 3 w3 kS 3 b b 3 3 ek b b kb b 3 a kb b b b e e ek D D S 3 o el e e 3 e

=

STA
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP
ALSEP

RENMA
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PaN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
GEOP
?

?
PAN
PaAR
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
raN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PEAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
PPAN
yIsc
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN

RKS

NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR 3SEOPHONE
NEAR SEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR SEOPHONE
NEAK GEOPHONE
NEAR GECPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
NEAR GEOPHONE
HONE

AT C/S
AT /S
AT C/S
AT C/S
AT C/5
AT C/S
AT C/$
AT C/5
AT C/5
AT C/5
AT C/S
AT C/S
AT C/5
AT C/S
AT C/S
AT /5
AT C/S
AT C/S
AT C/S
AT C/5
AT T/5
AT /s
AT C/S
AT C/S

, CDR DRILLING
, CDR DRILLING

. FOGGED

ROCK
ROCK
ROCK
ROCK
ROCTK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK
ROCK

229
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Table 7.

PHOTO
136-20710
136-20711
136-20712
136-20713
136-20714
136-20715
136-20716
136-20717
136-20718
136-20719
136-20720
136-20721
136-20722
136-20723
136-20724
136-20725
136-20726
136-20727
134-20390
136-20728
134-20391
134-20392
136-20729
136-20730
136-20731%
136-20732
136-20733
136-20734
136-20735
136-20736
136-20737
134-20393
136-20738
136-20739
136-20740
134-20394
134-20395
134-20396
136-20741
134-20397
134-20398
134-20399
134-20400
134-20401
134-20402
134-20403
134-20404
136-20742
136-20743
134-20405
134-20406
134-20407
134-20408
134-20409
134-20410
134-20411
134-20412
134-20413
134-204 14
134-20415
134-20416
134-20417
134-20418
134-20419
134-20420
134-20421
134-20422
134-20423
134-20424
134-20425
134~-20426
134-20427
134-20428
134-20429
T34-20430
134-20431
134-20432
136-20744
136-20745
136-20746
136-20747
136-20748
136-20749
136-20750
136-20751
136-20752
136-20753
136-20754
136~20755
136-20756

SEQ
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

EVA STA REMARKS
18+ 1 ALSEP PAN
18+ 1 ALSEP C/S, HEAT FLOW PROBE 1
18+ 1 ALSEP C/S, HEAT FLOW PROBE 1
18+ 1 ALSEP C/S, HEAT FLOW PROBE 1
25 1 ALSEP PARTING ROCK XS
25+ 1 ALSEP PARTING ROCK XS
25+ 1 ALSEP PARTING RJICK CU
25+ 1 ALSEP PARTING ROCK CU
36 1 ALSEP PARTING ROCK, SPL 70160-04, 75 DS
36 1 ALSEP PARTING ROCK, SPL 70160-04, 05 DS
42 1 ALSEP SpL 70180-84,85, DEEP CORE 70001-09, NEUTRON FLUX
42+ 1 ALSEP SPL 70180-84,85, DEEP CORE 70001-09 XS8
42+ 1 ALSEP SPL 70180-84,85, DEEP CORE 70001-09 XSA
1 i SEP-1
1M+ 1 SEP-1
AR SEP-1
R | SEP-1
11+ 1 szp-1
M+ 1 SEP-1
11+ 1 SEP-1
11+ 1 SEP-1
1+ 1 SEP-1
11+ 1 SEP-1
1+ 1 SEP-1
1+ 1 SEP-1
11+ 1 SEP-1
i+ 1 SEP-1
11+ 1 SEP-1
11+ 1 SEP-1
1+ T SEP-1
1+ 1 SEP~1
1M+ 1 SEP-1
1+ 1 SEP-1
29 T 1 SPL 71710,35-37,71040-44,45~49,71055,71060-5%,65-69,85-39,95-97 DS
32+ 1 1 spL 71710,35-37,71040-44,45-49,71055,71060-64,65-69,85-89,95-97 LOC
32+ 1 k] SPL 71710,35-37,71040-44,45-49,71055,7106)-54,65-69,85-89,95-97 XSB
32+ 1 1 SPL 71710,35-37,7104)-44,45-49,71055,71060-64,65-69,85-89,95-97 «SB
32+ 1 1 spL 71710,35-37,71040-u44,45-49, 71055, 71060-64,65-69,85-89,95-97 KSA
42 1 1 spL 71130,35-36,71150,55-57,71175 DS
42+ 1 1 seL 71130,35-36,71150,55-57,71175 XSB
42+ 1 1 spL 71130,35-36,71150,55-57,71175 XSB
43 1 1 seL 71130, 43-36,7115)0,55-57,71175 XSA
43+ 1 1 seL 711390,35-36,71150,55-57,71175 LOC
43+ 1 1 SPL 7%130,35-36,71150,55-57,71175 CO
43+ 1 1 seL 71130,35-36,71150,55-57,71175 20
43+ 1 1 spL 71130,35-36,71150,55-57,71175 C3
43+ 1 1 sPL 71130,35-36,71150,55-57,71175 cU
43+ 1 1 spL 71500-04,05-09,15,71525-29,35~39,45-49,55-59,65-69,75-79,85-89,95-97 LOC
43+ 1 1 spL 71500-04,05-09,15,71525-29,35-39,45~-49,55-59,65-69, 75-79,85-89,95-97 DS
43+ 1 1 seL 71500-04,05-09,15,71525-29,35-39,45-49,55-59,65-69,75-79,85-89,95-97 X3B
43+ 1 1 spL 71500-04,05-09,15,71525-29,35-39,45-49,55-59, 65-69, 75-79, 85-89, 95-37 XSB
43+ 1 1 SPL 71500-04,05-09,15,71525-29,35-39,45-49,55-5%,65-69,75-79,85-89,95-97 XSB
43 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PaN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN, EP-6 LOC
46+ 1 1 PAN, EP-6 LOC
46+ 1 1 PAN, EP-6 LOC
46+ 1 1 PAN, SPL 71500-04,05-09,15,71525-29,35-39,45-49,55-53,55-63,75-79,85-89,95-97 LOC
46+ 1 1 PAN, SPL 71500-04,05-09,15,71525~-29,35-39,45-49,55~5%,65-69,75~79,85-89,95-97 LOC
46+ 1 1 PAN, SPL 71500-04,05-09,15,71525-29, 35-39, 45-49,55-59,65-69,75-79,85-89,95-97 LOC
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46+ 1 1 PAN
46 1 1 SPL 71500-04,05-09,15,71525-29, 35-39,45~-49,55-59,65-69,75-79,85-89, 95-97 XSa
51 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+« 1 1 PaN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
51+ 1 1 PAN
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

PHOTO
136-20757
136-20758
136-20759
136-20760
136-20761
136-20762
136-20763
136-20764
136-20765
136-20766
136-207867
136-20768
136-20769
136-20770
136-2077%
136-20772
136-20773
136-20774
136-20775
136-20776
136-20777
136-20778
136-20779
136-249780
136-20781
136-20782
136-20783
136-20784
136-20785
136-20766
136-20787
136-20788
136-20789
136-20790
136-207931
136-20792
136-20793
136-20794
136-20795
136-20796
136-20797
136-20798
136-20799
136-20800
136-20801
136-20802
136-20803
136-20804
136-20805
136~20806
136-208017
136-20808
136-20809
136-20810
136-20811
136-20812
136-20813
136-20814
136-20815
134-20433
134-20434
136-20816
136-20817
136-20818
136-20819
136-20820
136-20821
136-20822
136-20823
136-20824
136-20825
136-20826
136-20827
136-20828
136-20829%
136-20830
136-20831
136-20832
136-20833
136-20834
136-20835
136-20836
136-20837
136-20838
136-20839
136-20840
136-20841
136-20842
136-20843
136-20844

SEQ
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302

304
305
306
307
308
3909
310
311
312
313
334
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338

340
3u
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

ST+
51+
S1+
51+
51+
51+
S1+
51+
51+
51+
51+
51+
51+
51+
St+
Ste
51+
51+
51+
51+

55+
S5+
55+
55+
55+
55+
55+
55+
55+
55+
55+
S5+
55+
S5+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+

58+
S8+
58+
58+
58+

02+
02+
02+
02+
02+
Q2+
02+
02+
02+
02+
Q2+
02+
02+
02+
02+
02+
02+
02+
02+
02+
02+
02+
02+
02+
a2+
02+
02+
02+

)

G QG UG USSR P SN U |
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15

1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1~SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1~SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
T-SEP
1=SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP
1-SEP

REMARKS

PAN
PAN
PAN
PAN
PAR
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PN
PAN

EP-7
EP-7
EP-7
EP-7
EP-7
EP-7
EP-7
Ep-7
EP-7
EP-7
EP-7
EP-7
EP-7
EP-7
EP~1
EP-~T7
EP-7
EP-7
EP-7

LoC,
Loc,
Loc,
roc,
Loc

L0C

10¢,
LoC,
Loc,
LoC,
iec,
Loc,
Loc,
Lac,
Loc,
Loc,
Lac,
Loc,
Loc,

LRV
LRV
LRV
LRV

LRV
LRV
LRV
LRV
LRV
LRV
LRV
LRV
LRY
LRV
LBV
LRV
LRV

PPAN
PP AN
PPAN
PPAN

PEAN
PPAN
PPAN
PPAN
PRAN
PPAN
PRAN
PPAN
BERAN
PPAR
PPRN
PPAN
PPAN

231
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

MAG PHOTO SEQ GET EVA STA REMARKS

H 136-20845 361 0S5 00 02+ 1 t-SEP

H 136-20846 362 05 00 02+ 1 1-SEP

H 136-20847 363 05 00 02+ 1 1~SEP

H 136-208u8 364 05 00 02+ 1 1-SEP

H 136-20849 365 05 00 02+ 1 1-SEP

H 136-20850 366 05 00 02+ 1 1-SEP

H 136-20851 367 05 00 02+ 1 1-SEP

H 136-20852 368 0S5 00 02+ 1 1-SEP

H 136-20853 369 05 00 02+ 1-SEP

H 136-20854 370 05 00 02+ 1 1-SEP

H 136-20855 37t 05 00 02+ 1 1-SEP

H 136-20856 372 05 00 ¢2+ 1 1-SEP

H 136-20857 373 05 00 02+ 1 1-SEP

H 136-20858 374 05 00 02+ 1 1-SEP

H 136-20859 375 05 00 02+ 1 1-SEP

H 136-20860 376 05 00 02+ 1 1-SEP

H 136-20861 377 05 00 02+ 1 1-SEP

H 136-20862 378 05 00 02+ 1 1-SEP

H 136-20863 379 05 00 02+ 1 1-SEP

B 134-20435 380 05 00 23 1 SEP SEP ANTENNA DEPLOYMENT
B 134-20436 381 05 00 23+ 1 SEP SEP ANTENNA DEPLOYNSENT
B 134-20437 382 05 00 26 1 SEP PPAN

B 134-20438 383 05 00 26+ 1 SEP PPAN

B 134-20439 384 05 00 26+ 1 SEP PPAN

B 134-20440 385 05 00 26+ 1 SEP PPAR

B 134-20441 386 05 00 26+ 1 SEP PPAN

B 134-20u42 387 05 00 26+ 1 SEP PPAN

B 134-20443 388 05 00 26+ 1 SEP PPAN

B 134-20444 389 05 00 26+ 1 SEP PPAN

B 134-20445 390 05 00 26+ 1 SEP PPAN

B 134-204u6 391 05 00 26+ 1 SEP PPAN

B 134-20447 392 05 00 11 1 SEP-LM

B8 134-20448 393 05 00 11+ 1 SEP-LM

B 134-20449 394 05 00 11+ 1 SEP-LN BLANK

B 134~-20450 395 05 00 11+ 1 SEP-LM BLANK

B 134-20u451 396 05 00 11+ 1 SEP-LM BLANK

€ 137-20866 397 05 18 21 2 LM PAN S OF LM
C 137-20867 398 05 18 21+ 2 LM PAN S OF LA
€ 137-20868 399 05 18 21+ 2 LM PAN S OF LA
C 137-20869 400 05 18 21+ 2 LA PAN S OF LN
C 137-20870 401 05 18 21+ 2 LM PAN S OF LM
C 137-20871 402 05 18 21+ 2 LM PAN 5 OF LM
C 137-20872 403 05 18 21+ 2 LM PAN S OF LM
€ 137-20873 404 05 18 21+ 2 LS PAN S OF LN
C 137-20874 405 0S5 18 21+ 2 LA PAN S OF LM
C 137-20875 406 05 18 21+ 2 LM PAN S OF LM
C 137-20876 407 05 18 21+ 2 LM PAN 5 OF LN
C 137-20877 408 05 18 21+ 2 LM PAN 5 OF LN
C 137-20878 409 05 18 21+ 2 La PAN 5 OF LM
C 137-20879 410 05 18 21+ 2 LN PAN S OF LM
C 137-20880 411 05 18 21+ 2 La PAN S OF LA
C 137-20881 412 05 18 21+ 2 LA PAN S OF LM
C 137-20882 413 05 18 21+ 2 LA PAN S OF LN
C 137-20883 414 05 18 21+ 2 Ly PAN S OF LN
C 137-20884 415 05 18 21+ 2 Lu PAN S OF LN
€ 137-20885 416 05 18 21+ 2 9.1 PAN S OF LM
C 137-20886 417 05 18 21+ 2 LA PAN S OF LM
C 137-20887 418 05 18 21+ 2 LM PAN S OF LM
C 137-20888 419 05 18 21+ 2 LA PAN 5 OF LN
C 137-20889 420 05 18 21+ 2 LM PAN S OF LM
C 137-20890 421 05 18 21+ 2 LM PAN S OF LA
C 137-20891 422 05 18 21+ 2 LM PAN S OF LM
C 137-20892 423 05 18 21+ 2 LM PAN S OF LM
C 137-20893 424 05 18 22 2 LM PAN S OF LM
C 137-20894 425 05 18 22+ 2 LM LRV

6 135-20533 426 05 18 u1i 2 SEP SPL 70255 XS
G 135-20534 427 05 18 41+ 2 SEP SPL 70255 XS
G 135-20535 428 05 18 41+ 2 SEP SPL 70255 XS
6 135-20536 429 05 18 41+ 2 SEP SPL 70255 XS
G 135-20537 430 05 18 w41+ 2 SEP SPL 70255 XS
G 135-20538 431 05 18 41+ 2 SEP SPL 70255 LOC
G 135-20539 432 05 18 u8 2 SEP SPL 70270-74,75 £SB
G 135-20540 433 05 18 48 2 SEP SPL 70270-74,75 XSB
G 135-20541 434 05 18 u8 2 SEP SPL 70270-74,75 LOC
G 135-20542 435 05 18 48+ 2 SEP LRV

G 135-20543 436 05 18 48+ 2 SEP LRV

G 135-20544 437 05 18 ug+ 2 SEP LRV

6 135-20545 438 05 18 48+ 2 SEP LBV

G 135-20546 439 05 18 48+ 2 SEP LRV

G 135-20547 440 05 18 48+ 2 SEP LRV

G 135-20548 441 05 18 48+ 2 SEP LRV

G 135-20549 442 05 18 us+ 2 SEP LBV

6 135-20550 443 05 18 51 2 SEP-2

G 135-20551 444 05 18 51+ 2 SEP-2

6 135~20552 445 05 18 51+ 2 SEP-2

G 135-20553 446 05 18 51+ 2 SEP-2

G 135-20554 447 05 18 S1+ 2 SEP-2

6 135-20555 448 05 18 S1+ 2 SEP-2

G 135-20556 449 05 18 51+ 2 SEP~2

6 135-20557 450 05 18 51+ 2 SEP-2
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

lunar surface pictures--Continued

PHOTO
135-20558
135-20559
135-20560
135-20561
135-20562
135-20563
135-20564
135-20565
135-20566
135-20567
135-20568
135-20569
135-20570
135-20571
135-20572
135-20573
135~-20574
135-20575
135-20576
135-20577
135-20578
135-20579
135-20580
135-20581
135-20582
135-20583
135-20584
135-20585
135-20586
135-20587
135-20588
135-20589
135-20590
135-20591
135-20592
135-20593
135-20594
135-20595
135-20596
135-20597
135-20598
135-20599
135-20600
135-20601
135-20602
135-20603
135-20604
135-20605
135-20606
135-20607
135-20608
135-20609
135-20610
135-20611
135-20612
135-20613
135-20614
135-20615
135-20616
135-20617
135-20618
135-20619
135-20620
135-20621
135-20622
135-20623
135-20624
135-20625
135-20626
135-20627
137-20895
135~20628
135-20629
135-20630
135-20631
135-20632
135~20633
135-20634
135-20635
135-20636
135-20637
135-20638
135-20639
135-20640
135-20641
135-20642
137-20896
135-20643
135-206u44
135-20645

SEQ
451
452
453
454
455
456
457
458
459
460
461
462
463
46y
465
466
467
468
469
470
47
u72
473
474
475
476
477
478
479
480
481
482
u83
48
485
486
487
488
489
490
491
492
493
49
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514

516
517
518

520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

51+
51+
51+
51+
S1+

55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+
55+

1w+
Ty+
14+
14+
W0+
Tu+
T4+
14+
1u+
T+
14+
14+
10+
W+
14+
T4+
W0+
4+
14+

24+
24+
24+
2u+
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STA
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP=-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEp-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP~-2
SEP-2
SEP~2
SEP-2
SEpP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP~2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP~2
SEP-2
SEP=2
SEP-2
SEP-2
SEP~2
SEP-2
SEP-2
SEP-2
SEP-2
SEP~2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2

REMARKS

LRV
LRY
LRV
LRV
LRV
LRV
LRV

SPL
SPL
SPL
SPL
SPL
SPL

SPL
SPL
SPL
SPL

PPAN, EP-4
PPAN, EP-4
PPAN, EP-4
PPAN, EP-4
PPAN, EP-i
PPAN, EP-4
PPAN, EP-i

72130-34,35
72130-34,35
72130-34,35
72130-34,35
72130-34,35,
72130-34,35

72140~ 44,45
T2140-44,45
72140-44,45,
72140~-44,45,

STEREO OF 137-20893

STEREO OF 135-20643
STEREO OF 137-20896
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GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Table 7.

PHOTO SEQ
135-20646 541
135-20647 542
135-20648 543
137-20897 544
135-20649 545
137-20898 546
135-20650 547
135-20651 S48
135-20652 549
135-20653 550
137-20899 551
135-20654 552
135-20655 553
135-20656 554
135-20657 555
135-20658 556
135-20659 557
135-20660 558
135-20661 559
135-20662 560
135~20663 561
135-20664 562
135-20665 563
135-20666 S64
135-20667 565
135-20668 566
135-20669 567
135-20670 568
135-20671 569
135-20672 570
135-20673 571
135-20674 572
135-20675 573
135-20676 574
135-20677 575
135-20678 576
138-21028 577
137-20900 578
137-20901 579
137-20902 580
137-20903 581
137~-20904 582
137-20905 583
137-20906 584
137-20907 585
137-20908 586
137-20909 587
138-21029 588
138-21030 589
138-21031 590
138-21032 591
138-21033 592
138-21034 593
138-21035 594
138-21036 595
138-21037 596
137-20910 597
137-20911 598
137-20912 599
137-20913 600
137-20914 601
137-20915 602
137-20916 603
137-20917 604
137-20918 605
137-20919 606
137-20920 607
137-20921 608
137-20922 609
137-20923 610
137-20924 611
137-20925 612
138-21038 613
138-21039 614
138-21040 615
t3g-21041 616
138-21042 617
137-20926 618
137-20927 619
137-20928 620
137-20929 621
137-20930 622
137-20931 623
137-20932 624
137-20933 625
137-2093% 626
137-20935 627
137-20936 628
137-20937 629
137-20938 630
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--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

GET

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19

20
20
20
20
20
20
20
20
20
20
290
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20

41+

-

NNRMNNRRONRNNRNONNNNNRONRNNNNNNNNRNORNNNRONNNONRNNNRNRNROROORNDNNRNNRNNONNNRONNNNRNNNNNRONRNONNONRONNRNONNNNRON o

STA
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SERP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP~2
SEP-2
SEP~2
SEP-2
SEP~2
SEP-2
SEP-2
SEP~2
SEP-2
SEP-2
SEP-2
SEP-2
SEP=-2
SEP-2
SEP~-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2
SEP-2

NNONRNNNNNNONNOORNNNNNRONNRONNRNNNNRONNRDRORONNNDONNNONNRNNONONNNNNR

RENA

SPL
SPL

MISC
MIsc
MIsc
FOGG
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
S5PL
PAN
PAN
PAN
PAN
PAN
PaN
PaN
PAN
PAXN
PAN
PAN
PAN
PaN

BRKS

72155, STEREO OF 135-20649
7215%5,72160-64, STEREO JF 137-20897

ED
72215,72220-24,72235,72240-44,72255,72260-64, 72275
72215,72220-24,72235,72240-44,72255,72250-64,72275
72215,72220~-24,72235,72240~-44,72255,72260-64,72275
72215, 72220-24,72235,72240~- 44,72255,72260-64,72275
72215,72220-24,72235, 72240~44,72255,72260-64, 72275
72215,72220-24,72235,72240-u41, 72255,72260-64, 72275
72215,72220-24,72235,72240-44,72255,72260-64,72275
72215,72220-24,72235,72240-44%,72255,72250~-6%,72275
72215,72220-24,72235,72240-44,72255,7226) - 64,72275
72215,72220-24,72235,72240-44,72255,72260-64, 72275
72215,72220-24,72235,72240-44, 72255, 72260-64, 72275
72215,72220-24,72235,72240-44,72255,72250-64,72275
72215,72220-24,72235,72240-44,72255,72250-64,72275
72215,72220-24,72235,72240-44,72255,7226)-64,72275
72215,72220-24,72235,72240-44,72255,72260-64,72275
72215,72220-24,72235,72200-44,72255,72260-64, 72275
72215,72220-24,72235,72240-44, 72255, 7226064, 72275
72215,72220-24,72235,72240~44,72255,72260-64,72275
72215,72220-24,72235,72240~44,72255,72250-6%,72275
72315 ROCK, EARTH

72315 ROCK, EARTH
72315,72320-24,72335,72355, 72375, 72395 XS8
72315,72320-24,72335,72355,72375,72395 X58
72315,72320-24,72335,72355,72375,72395 XS8
72315,72320-24,72335,72355,72375,72395 I5B
72315,72320-24,72335,72355,72375,72395 158

72315 ROCK

72315 ROCK

72315 ROCK

72315 BOCK

72315 ROCK

72315 ROCK

72315 ROCK

72315 BOCK

72315 ROCK

72315,72320-24,72335,72355,72375,72395 0§
72315,72320-24,72335,72355,72375,72395 LOC
72315,72320-24,72335,72355,72375,72395 XSA
72315,72320-24,72335,72355,72375,72395 XsA
72315,72320-24,72335,72355,72375,72395 ISh

ISB
XsB
XS5a
IS5&
X5h
) &:7 3
XSA
ISa
X512
Xsk
Xs P-L
X5 P-L
5 F-L
XS P-L
X5 F-L
X5 P-L
X5 P-L
DSK STERE)
DSA STERED
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

lunar surface pictures--Continued
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PHOTO
137-20939
137-20940
137-20941
137-20942
137-20943
137-20944
137-20945
137-20946
137-20947
137-20948
137-20949
137-20950
137-20951
137-20952
137-20953
137-20954
137-20955
137-20956
137-20957
137-20958
137-20959
137-20960
137-20961
138-21043
138-21044
138-21045
138-21046
137-20962
138-21047
138-21048
138-21049
137-20963
137-20964
137-20965
137-20966
137-20967
137-20968
137-20969
137-20970
137-20971
137-20972
137-20973
138-21050
138-21051%
138-21052
138-21053
138-21054
138-21055
138-21056
138-21057
138-21058
138-21059
138-21060
138-21061
138-21062
138-21063
138-21064
138-21065
138-21066
138-21067
138-21068
138-21069
138-21070
138-21071
138-21072
138-21073
137-20974
137-20975
137-20976
137-20977
137-20978
138-21074
137-20979
138-21075
138-21076
138-21077
138-21078
138+21079
138-21080
138-21081
138-21082
138-21083
138-21084
138-21085
138-21086
138-21087
138-21088
138-21089
138-21090
138-21091
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2-3

REMARKS

PAN
PAN
PAN
PAN
PAN
Pay
PAN
PAN
PAN
PAN
PA¥
PAN
PAN
PA¥W
PAN
PAR
PAN
PAN

EARTH
EARTH
EABTH

SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL

72315 ROCK, EARTH

72315 BOCK, EARTH
72500-04,05,72535-39,45-49,55-59 XS8
72500-04,05,72535-39,45-49,55-59 XSB
72500-04, 05,72535-39,45-49,55-59 XSB
72500-04,05,72535-39,45-49,55-59 ISB
72500-04,05,72535~39, 45-49, 55~59 XSa
72615-18,72430-34,35,72440~44,72460~64
72415~-18,72430-34,35,72440-44,72460-64
72415-18,72430-34,35,72440-44,72460-64
72415-18,72430-34,35,72440-44,72460-64
726415-18,72430~34, 35, 72440~-44,72460-64
72415-18,72430-34, 35, 72u40-44, 72460-64
72415~ 18,72430-34,35,72640-~44,72060-66
72415-18,72430-34,35,72440-44,72460-64
T72u15-18, 724 30-34, 35, 72440~ 4%, 7246064
72415-18,72430-34, 35, 72440- 44, 72460-64
72415-18,72430~34,35, 7244 0-44,72460-68

72815-18,72430~34,35,72640-44,72060-6% °
72415-18, 72430-34,35, 72440-44,72460~64 C

72415-18,72430-34, 35, 72440-44, 7246064

SHALL PIT CTR F-L
SMALL PIT CTR P-L
SMALL PIT CTR F-L

PaN
PAN
PA¥
PAN
PAN
PAN
PAN
PAN
PAYN
PAN
PA¥
PAN
PAN
PAR
PAN
PaAN
PAF
PAN
PaN
PAW
PAN
SPL
SPL
SPL
SPL
SeL
SPL
LRV

LRY
LRV
LRV
LRV
LRV
LRV
LRY
LRV
LRV
LRV
LBY
LAY
LRY
LRY
LRY

72700-04,05,72735-38 IS8
72700-0%,05,72735-38 XSB
72700~-04,05,72735-38 LOC
72700-0%,05,72735-38 L0C
72700-04,05,72735-38 XsSA
72700-04,05,72735-38 Dsa

PAW
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAK

PAN

235
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GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Table 7.-

PHOTO
138-21092
138-21093
138-21094
138-21095
138-21096
138-21097
138-21098
138-21099
138-21100
138-21101
138-21102
138-21103
138-21104
138-21105
138-21106
138-21107
138~-21108
137-20980
138-21109
138-21110
138-21111
138-21112
138- 21113
138-21114
138-21115
138-21116
138-21117
138-21118
138-21119
138-21120
138-21121
138~21122
138-21123
138-21124
138-21125
138-21126
138-21127
138-21128
138-21129
138-21130
138-2113%
138-21132
138-21133
138-21134
138-21135
138-21136
138-21137
138-21138
138-21139
138-21140
138-21141
138-21142
138-21143
138-21144
138-21145
138-21146
138-21147
138-21148
138-21149
138-21150
138-21151
138-21152
138-21153
138~21154
138-21155
138-21156
138-21157
138-21158
138-21159
138-21160
138-21161
138-21162
138-21163
138-21164
138-21165
138-21166
138-21167
138-21168
138-21169
138-21170
138-21171
138-21172
138-21173
138-21174
138-21175
138-21176
138-21177
138-21178
138-21179
138-21180

SEQ
721
722
723
724
725
726
127
728
729
730

732
733
734
735
736
737
738
739
740
741
742
743
Tub
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
mm
772
773
774
775
776
7717
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810

-Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

10+
10+
10+
10+

17+
17+
17+

25+
25+
25+
25+
25+
25+
25+
25+
25+
254
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+
25+

51+
51+
51+
57+
51+
51+

134
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
13+
134
13+
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REMARKS

LBV

SPL
SPL
SPL
SPL
LRV
LRV
LRY
LRV
LRV
LRV
LBV
LRV
LRV

PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
TR

TR

TR

PAN

73130-34 IsB

73130-34 1SB )
73140-44,45-46 OR 73150-54,55-56 KSB
73140-44, 45-46 OR 73150-54,55-56 KSB
PPAN

PPAN

PPAN

PPAN

PPAN

PPAN

PPAN

PPAN

PPAN

SPL 73210-14,15-19,73220~24,25,73235,73240-u44,45,73255,73250-64%,73275,73280-84,85
SPL 73210-14,15-19,73220-24,25,73235,73240-44,45,73255,73260-64,73275,73280-84,85
SPL 73210-14,15-19,73220-24,25,73235,73240~ 44, 45,73255, 73250-64,73275,73280-84,85
SPL 73210-14,15-19,73220-24,25,73235,7324)~-44,45,73255,73260~-64,73275,73280~84,85
SPL 73210-14,15-19,73220~24,25,73235,73240-44,45,73255,73260-64,73275,73280-84, 85
SPL 73210-14,15-19,73220-24, 25, 73235, 73240~-44,45,73255,73260-54,73275,73280~-84,85
SPL 73210-14,15-19,73220-24,25,73235,73240-44,45,73255,73260-54,73275,73230-84,85

SPL 73215-19,73220-24,25,73235,73240~-44,45,73255,73260-54,73275,73230-84,85 ISR
SPL 73215-19,73220~24,25,73235,73240~-44,45,73255,73260-64,73275,73280-84,385 XSA
SPL 73215-19,73220-24,25,73235,73240-44,45,73255,73250-64, 73275,73280-84,85 XSA

IR R ]



Table 7.--Chronological listing of 70mm Apollo 17
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

lunar surface pictures--Continued

PHOTO
138-21181
137-20981
137-20982
133-20194
133-20195
133-20196
133-20197
133-20198
133-20199
133-20200
133-20201
133-20202
133-20203
133-20204
133-20205
133-20206
133-20207
133-20208
137-20983
133-20209
133-20210
133-20211
133-20212
133-20213
133-20214
133-20215
133-20216
133-20217
133-20218
133-20219
133-20220
133-20221
133-20222
133-20223
133-20224
133-20225
133-20226
133-20227
133-20228
133-20229
133-20230
133-20231
133-20232
133-20233
133-20234
133-20235
133-20236
133-20237
133-20238
133-20239
133-20240
133-20241
133-20242
133-20243
133-20244
133-20245
133-20246
133-20247
133-20248
133-20249
133-20250
133-20251
133-20252
133-20253
133-20254
133-20255
133-20256
137-20984
137-20985
137-20986
137-20987
137-20988
137-20989
137-20990
133-20257
133-20258
133-20259
133-20260
133-20281
133-20262
133-20263
133-20264
133-20265
133-20266
133-20267
133-20268
137-20991
137-20992
137-20993
137-20994

SEQ
811
812
813
B14

B16
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
B33
834
B35
836
837
838
839
8B40
841
Bu2
Bu3
Buy
845
Bu6
B4?
BuB
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
B6H
865
866

B68B
869
870
871
872
873
B74
875
876
877
878
879
880
881
882
883
BBY
885
BB6
887
888
889
890

892
893
894
895
896
897
898

900
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REMARKS

MISC
DT SPL
DT SPL

SPL 74110-14,15-19, STEREO OF 137-20983
SPL 74110-14,15-19, STEREO OF 133-20208

TR SPL
TR SPL
TR SPL
TR SPL
TR SPL
TR SPL
TR SPL
BLARK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLARK
BLANK
BLANK
PAN
PaN
PAN
PAN

73002/73001(CsVC)
73002/73001 {(CSVC)

T74220,74240-49,45-49,74260
74220,74240-49,45-49,74260
74220,74240-44,45-49,74260
74220,74240-44,45-49,74260
74220, 74240~44,45-49,74260
74220,74240-44,45-49,74260
T4220,74240-44, 45-49,74260

Isa
XSA
xSA
XSA
b 3
XSa
Dsa
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238 GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

133-20317 982 05 23 36+
133-20318 983 05 23 36+
133-20319 984 05 23 36+
133-20320 985 05 23 36+
133-20321 986 05 23 36+
133-20322 987 05 23 36+
133-20323 988 05 23 36+
133-20324 989 @5 23 36+
133-20325 990 05 23 36+

SPL 75120-24

RN

BRG PHOTO SEQ GET EVA STk REMARNS

C 137-20995 901 05 23 08+ 2 4 PAN

C 137-20996 902 05 23 08+ 2 4 PAN

€ 137-20997 903 0S5 23 08+ 2 4 PAN

C 137-20998 904 05 23 08+ 2 4 PaN

C 137-20999 905 05 23 08+ 2 4 PAN

C 137-21000 906 05 23 08+ 2 4 PAN

c 137-21001 907 05 23 08+ 2 [ PAN

< 3$37-21002 908 05 23 08+ 2 4 PAB

C 137-21003 909 05 23 08+ 2 4 AN

C 137-271004 910 05 23 08+ 2 4 PAN

€ 137-21005 911 05 23 08+ 2 4 PAN

€ 137-21006 912 05 23 08+ 2 4 PAN

C 137-21007 913 05 23 08+ 2 u PAN

¢ 137-21008 914 05 23 08+ 2 4 PAN

C 137-21009 915 05 23 08+ 2 4 PAN

¢ 137-21010 916 05 23 08+ 2 4 PaAR

C 137-21011 917 05 23 08+ 2 & PAK

C 137-21012 918 05 23 08+ 2 4 PAR

C 137-21013 919 05 23 08+ 2 L3 PAR

C 137-21014 920 05 23 08+ 2 4 PAN

C 137-21015 921 05 23 08+ 2 4 PaN

€ 137-21016 922 05 23 08+ 2 4 PAW

c 137-21017 923 05 23 08+ 2 4 PAR

€ 137-21018 9248 05 23 0B+ 2 4 RAN

€ 137-21019 925 05 23 08+ 2 4 PAR

€ 137-21020 926 05 23 08+ 2 4 PAR

C 137-21021 927 05 23 08+ 2 4 PAN

€ 137-21022 928 05 23 08+ 2 4 PRY

€ 137-21023 929 05 23 08+ 2 4 PAN

C 137-21024 930 05 23 08+ 2 4 PAN

€ 137-21025 931 05 23 08+ 2 L3 PAN

C 137-21026 932 05 23 08+ 2 4 PAN

C 137-21027 933 05 23 09 2 L3 PAN

J 133-20269 934 05 23 16 2 4-5

3 133-20270 935 05 23 16+ 2 4-5

J 133-20271 936 05 23 16+ 2 4-5

J 133-20272 937 05 23 16+ 2 4-5

J 133-20273 938 05 23 t6+ 2 4-5

J 133-20274 939 05 23 16+ 2 4-5

J 133-20275 940 05 23 16+ 2 4-5

J 133-20276 941 05 23 16+ 2 4-5

J 133-20277 942 05 23 16+ 2 4-5

J 133-20278 943 05 23 16+ 2 3-5

J ¥33-20279 944 05 23 16+ 2 4-5

J 133-20280 9u5 05 23 27 2 4-5 SPL 75110-14,15, EP-1
J 133-20281 946 0S5 23 27+ 2 -5 LRV PAN AT VICTORY
J 133-20282 947 05 23 27+ 2 4=5 LRV PAN AT VICTORY
J 133-20283 9u8 05 23 27+ 2 4-5 LRV PAE AT VICTORY
J 133-20284 949 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20285 950 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20286 951 05 23 27+ 2 4-5 LRV PRR AT VICTORY
J 133-20287 952 05 23 27+ 2 4=5 LRY PAN AT VICTORY
J 133-20288 953 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20289 954 05 23 27+ 2 4-5 LRV PRF AT VICTORY
J 133-20290 955 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133~20291 956 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20292 957 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20293 958 05 23 27+ 2 -5 LRV PAN AT VICIORY
J 133-20294 959 05 23 27+ 2 4-5 LRV PA¥ AT VICTORY
J 133-20295 960 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20296 961 05 23 27+ 2 4=-5 LRV PAN AT VICTORY
J 133-20297 962 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20298 963 05 23 27+ 2 -5 LRV PAN AP VICTORY
J 133-20299 964 05 23 27+ 2 4-5 LRV PAN AT VICTORY
J 133-20300 965 05 23 27+ 2 =5 LRY PAN AT VICTORY
J 133-20301 966 05 23 27+ 2 4-5

J 133-20302 967 05 23 27+ 2 4-5

J 133-20303 968 05 23 27+ 2 4-5

J 133-20304 969 05 23 27+ 2 4-5

J 133-20305 976 05 23 27+ 2 4-5

J 133-20306 971 05 23 27+ 2 §4-5

J 133-20307 972 05 23 27+ 2 -5

J 133-20308 973 05 23 27+ 2 4-5

J 133-20309 974 05 23 27+ 2 8-5

J 133-20310 975 05 23 27+ 2 4-5

J 133-20311 976 05 23 27+ 2 4-5

J 133-20312 977 05 23 27+ 2 4-5

J 133-20313 978 05 23 27+ 2 4-5

J 133-20314 973 05 23 27+ 2 §=5

J 133-20315 980 05 23 27+ 2 4-5

J 133-20316 981 05 23 36 2 4=-5 SPL 75120-24

g 2 5

J 2 5

J 2 S

J 2 S

J 2 S

J 2 5

J 2 5

3 2 5

J 2 S

P S Y



Table 7.--Chronological listing of 70mm Apollo 17
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APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

lunar surface pictures--Continued

PHOTO
133-20326
133-20327
145-22133
145-22134
145-22135
133-20328
133-20329
145-22136
145~22137
145-22138
145-22139
145-22140
133-20330
133-2033%
133-20332
133-20333
133~20334
133-20335
133-20336
145-22141
145~22142
145-221043
145-22144
145-22145
145- 22146
145-22147
145-22148
145-22149
145-22150
145-22151
145-22152
145-22153
133-20337
133-20338
145-22154
145-22155
145-22156
145-22157
145-22158
145-22159
45-22160
145-22161
45-22162
145-22163
W5-22164
18522165
145-22166
45-22167
145-22168
145-22169
145-22170
M5-221711
145-22172
1M5-22173
145-22174
145-22175
45-22176
145-22177
h5-22118
M5-22179
T45-22180
145-22181
145-22182
145-22183
133-20339
133-20340
133-2031)
133-20342
133-20343
133-20344
133-20345
133-20346
133-20347
133-203u48
133-20349
133-20350
133-20351
133-20352
133-20353
133-20354%
133-20355
133-20356
133-20357
133-20358
133-20359
133-20360
133-20361
133-20362
133-20363
133-20364

SEQ

991

992

993

994

995

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080

GET
05 23
05 23

+ BVA

36+
36+
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5-La

REMA

MISC
Misc
MISC
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
PAR
PAN
PAN
PAN
PAN
PAR
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAR
PaN
PAN
PAN
PAN
PAN
PAN
PEN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PaN
PaN
PRN
PAN
PAN
PAR
PAR
PAR
PN
PAN
PRAN
PAN
PAN
PAN
PAN
PAN

RKS

75015,75035 DS
75015,75035 LoC
75015,75035 XSB
75015,75035 XSB
75015,75035 XSB
75015,75035 XSa
75015,75035 XSA
75055 P-L

75055 FP-L

75055 P
75055 F
75055 P-
75055 D!
75055 LI
75055

75055

75055

75055

75055

75055

75055

75055

75055

75055

75055

75055

75055

75060-64,65-66,75075 DS
75060-64%,65-66,75075 LOC
75060-64,65-66,75075,75080-84,85-89
75060-64,65-66,75075, 75080-84, 85-89
75060-64,65~66,75075,750B0-84,85-89
75060-64,65-66,75075,75080-84,85-89
75060~64,65-66,75075,75080-84,85-89
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240 GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

MAG PHOTO  SEQ GET + EVA sTA REMARKS

J 133-20365 1081 06 00 15+ 2 5-LM

J 133-20366 1082 06 00 15+ 2 5-LK

J 133-20367 1083 06 00 15+ 2 5-LN

J 133-20368 1084 06 00 15+ 2 5-1n

J 133-20369 1085 06 00 15+ 2 5-LM

J 133-20370 1086 06 00 15+ 2 5-18

J 133-20371 1087 06 00 15+ 2 5-LN

J 133-20372 1088 06 00 15+ 2 5-LK

J 133-20373 1089 06 00 15+ 2 5-LN

J 133-20374 1090 06 00 15+ 2 5-LM

J 133-20375 1091 06 00 15+ 2 5-LM

D 145-22184 1092 06 00 23 2 5-18  EP-8 LOC

D 145-22185 1093 06 00 39+ 2 ALSEP  SPL 70019 LOC
D 145-22186 1094 06 00 39+ 2 BLSEP  SPL 70019 XSB
D 145-22187 1095 06 00 39+ 2 ALSEP SPL 70019 XSB
D 145-22188 1096 06 00 39+ 2 BLSEP  SPL 70019 XSB
D 145-22189 1097 06 00 39+ 2 ALSEP  SPL 70019 XSB
D 145-22190 1098 06 00 39+ 2 ALSEP  SPL 70019 XSA
D 145-22191 1099 06 00 39+ 2 ALSEP  SPL 70019 XSA
E 140-21351 1100 2-3 i BLANK

E 140-21352 1101 2-3 L LM RINDOW PAN
E 140-21353 1102 2-3 LM LM WINDOW PAN
E 140-21354 1103 2-3 LK LM WINDOW PAN
E 140-21355 1104 2-3 LA LM WINDOW PAN
E 140-21356 1105 2-3 LN LM RINDOW PAN
E 140-21357 1106 2-3 LN LM WINDOW PAN
E 140-21358 1107 2-3 LM LM WINDOW PAN
E 140-21359 1108 06 17 18 3 LK PAN W OF LN

E 140-21360 1109 06 17 18+ 3 LK PAN W OF LN

E 140-21361 1110 06 17 18+ 3 Ln PAN W OF LN

E 140-21362 1111 06 17 18+ 3 LM PAN W OF LM

E 140-21363 1112 06 17 18+ 3 LM PAN ¥ OF LM

E 140-21364 1113 06 17 18+ 3 LN PAN ¥ OF LM

E 140-21365 1114 06 17 18+ 3 LM PAN W OF LN

E 140-21366 1115 06 17 18+ 3 L PAN W OF LN

E 140-21367 1116 06 17 18+ 3 L PAN W OF LA

E 140-21368 1117 06 17 18+ 3 LN PAN W OF LN

E 140-21369 1118 06 17 18+ 3 LK PAN W OF LN

E 140-21370 1119 06 17 18+ 3 LM PAN W OF LM

E 140-21371 1120 06 17 18+ 3 LM PAN ¥ OF LN

E 140-21372 1121 06 17 18+ 3 Ly PAN W OF LM

E 140-21373 1122 06 17 18+ 3 L% PAN W OF Lm

E 140-21374 1123 06 17 18+ 3 L PAN W OF LN

E 140-21375 1124 06 17 18+ 3 LA PAN W OF LA

E 140-21376 1125 06 17 18+ 3 LN PAN W OF LM

E 140-21377 1126 06 17 18+ 3 LN PAN W OF Lu

E 140-21378 1127 06 17 18+ 3 LK PAN W OF LM

E 140-21379 1128 06 17 18+ 3 LN PAN W OF LM

E 140-21380 1129 06 17 18+ 3 LM PAN ¥ OF LM

E 140-21381 1130 06 17 20 3 Lu COSMIC RAY, SPL 70011 XSB
E 140-21382 1131 06 17 20+ 3 4.1 COSMIC RAY, SPL 70011 XSB
E 140-21383 1132 06 17 20+ 3 Lk COSMIC RAY

E 140-21384 1133 06 17 20+ 3 L COSMIC RAY

E 140-21385 1134 06 17 20+ 3 LN CDR, FLAG, LRV
E 140-21386 1135 06 17 20+ 3 LM CDR, FLAG, LRV
E 140-21387 1136 06 17 20+ 3 LX CDR, FLAG, LBV
E 140-21388 1137 06 17 20+ 3 La cbR, PLAG, LBV
E 140-21389 1138 06 17 20+ 3 Lh CDR, FLAG, LRV
E 140-21390 1139 06 17 20+ 3 LM CDR, FLAG, LRV
E 140-21391 1140 06 17 20+ 3 LM CDR, FLAG, LRV
L 141-21510 1141 06 17 36 3 SEP SEP XS

L W1-21511 1142 06 17 36+ 3 SEP SEP XS

L 141-21512 1143 06 17 36+ 3 SEP PPAN OF SEP (RIGHT)
L 141-21513 1144 06 17 36+ 3 SEP PPAN OF SEP (RIGHT)
L 141-21514 1145 06 17 36+ 3 SEP PPAN OF SEP (RIGHT)
L 141-21515 1146 06 17 36+ 3 SEP PPAN OF SEP (LEFT)
L 141-21516 1147 06 17 36+ 3 SEP PPAN OF SEP (LEFT)
L 141-21517 1148 06 17 36+ 3 SEP PPAN OF SEP (LEFT)
L 141-21518 1149 06 17 40 3 SEP-6

L 141-21519 1150 06 17 40+ 3 SEP-6

L 141-21520 1151 06 17 40+ 3 SEP-6

L 141-21521 1152 06 17 40+ 3 SEP-6

L 141-21522 1153 06 17 40+ 3 SEP-6

L 141-21523 1154 06 17 40+ 3 SEP-6

L 11-21524 1155 06 17 40+ 3 SEP-6

L 141-21525 1156 06 17 40+ 3 SEP-6

L 141-21526 1157 06 17 40+ 3 SEP-6

L 141-21527 1158 06 17 40+ 3 SEP-6

L 141-21528 1159 06 17 40+ 3 SEP~6

L 141-21529 1160 06 17 40+ 3 SEP-6

L 141-21530 1161 06 17 40+ 3 SEP-6

L 141-21531 1162 06 17 40+ 3 SEP-6

L 141-21532 1163 06 17 40+ 3 SEP-6

L 1%1-21533 17164 06 17 40+ 3 SEP-6

L 141-21534 1165 06 17 40+ 3 SEP-6

L 141-21535 1166 06 17 40+ 3 SEP-6

L 141-21536 1167 06 17 40+ 3 SEP-6

L 141-21537 1168 06 17 40+ 3 SEP-6

L 141-21538 1169 06 17 40+ 3 SEP-6

L 141-21539 1170 06 17 40+ 3 SEP-6
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PHOTO
141-21540
141-21541
141-21542
141-21543
141-21544
0-21392
141-21545
141-21546
141-21547
141-21548
141-21549
141-2155C
141-21551
141-21552
141-21553
141-21554
141-21555
141-21556
141-21557
141-21558
141-21559
140-21393
141-21560
141-21561
140-21394
141~-21562
141-21563
140-21395
141-21564
141-21565
141-21566
140-21396
140-21397
140-21398
140-21399
141-21567
141-21568
141-21569
141-21570
141-21571
141-21572
141-21573
141-21574
140-21400
141-21575
141-21576
141-21577
141-21578
141-21579
141-21580
141-21581
141-21582
141-21583
141-21584
141-21585
141-21586
141-21587
141-21588
141-21589
141-21590
141-21591
141-21592
141-21593
141-21594
141-21595
141-21596
141-21597
141-21598
141-21599
141-21600
141-21601
141-21602
141-21603
141-21604
141-21605
140-21401
140-21402
140-21403
140-21404
140-21405
140-21406
140-21407
140-21408
140-21409
141-21606
141-21607
140-21410
140-21411
140-21412
140-21413

--Chronological listing of 70mm Apollo 17

APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

lunar surface pictures--Continued

SEQ
"n
1172
1173
M
1175
1176
177
1178
179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
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STA
SEP-6
SER-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SER-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SER-6
SEP-6
SEP-6
SEP-6
SEP-6
SEP-6
SER-6
SEP-6
SER-6
SEP-6
SEpP-6
SEP-6
SEP-6
SEP-6
SEP-6
SER-6
SEP-6
SEP-6
SEP-6

RPN RO RN RN NN PNPAO NN AR NNNNNTANNRTANNATN

REMA

SPL
SPL
SPL
SPL

SPL
SPL
SPL
SPL

SPL
SPL

HISC
PAN
BAN
PAN
PAN
PRN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PaN
PaN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SBL
SPL
SPL
SPL

RKS

76120-24
76120-24
76120-24, STEREO OF 140-21392
76120-24, STEREO OF 141-21544

76131-34,35-37, STEREO OF 140-21396
76131-34,35-37, STERED OF 141-21566
76131-34,35-37
76131-34,35-37

76131-34,35-37, TURNING PT ROCK, LN
76131-34,35-37, TURNING BT ROCK, LM

76240-44,45-46,76260~-64,65, 76280-84,85-86
76240-44,45-46,76260-64,65,76280-84,85-85
76240-44,45-46,76260-64,65,76280-84,85-86
76240-44, 45-46,76260-64,65,76280-84,85-36
76240-44,45-46,76260-64,65,76280-84,85-86
76240-44,45-46,76260-64,65, 76280-84, 8586
76240-44,45-46,76260-64,65,76280-84,85-86
76240-44,45-46,76260-64,65,76280-84,85-86
76240-44,45-46,76260-64,65, 76280-84,85-86
76240-44,45-46,76260-64,65, 76280-84,85-86
76240~44,45-46,76260~64,65, 76280-84,85-86
76240-44,45-46,76260-64,65,76280-84,85-86
76015,76215 DSB

76215 XSB

76615 XSB

76015,76215 LOC

76015 XsSA

DSB, LIC
DSB, LIC
15
Xs
x3
s
XS
XS
xs
X3
LIC
DSK, LOC

241
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GEOLOGIC INVESTIGATION OF THE TAURUS-LITTROW VALLEY : APOLLO 17 LANDING SITE

Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

PHOTO
140-21414
14 0-21415
1ue-21416
140-21417
140-21418
140-21419
140-21420
140-21421
140-21422
140-21423
140-21424
140-21425
140-21426
1U40-21427
140-21428
140-21429
140-21430
140-21431
140-217432
140-21433
140-214 34
140-21435
140-21436
140-21437
140-21438
M0-21439
140-21440
141-21608
141-21609
141-21610
0-21441
141-21611
141-21612
141-21613
141-216 14
141-21615
141-21616
141-21617
u1-21618
141-21619
141-21620
10-21442
140-27443
140-21u444
1u0=-21445
140-21446
140-21447
T40-21448
140-21449
140-21450
140-21451
140-21452
140-21453
140-21454
140-21455
140-21456
140-21457
140-21458
140-21453
140-21460
140-21461
0-21462
T40-21463
140-21464
140-21465
140-21466
1460-21467
140-21468
140-21469
140-21470
140-21471
140-21472
140-21473
140-21474
140-21475
140-21476
140-21477
140-27478
140-21479
1uCe~21480
140-21481
140-21482
140-21483
1uC-21484
140-21485
140-21486
140-21487
140-21488
140-21489
140-21490

SEQ
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1393
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1374
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350

36

36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
36+
3o+
36+
36+
36+
36+

38+
38+
38+
38+
38+
38+
38+

48+
48+
48+
48+
48+

49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+
49+

o

WU WUN WU W LW WWY WD R WU N WYL W R RUWL LWL LW LR WU DLW U LU WU W P WL R WO LW UL WWWRWU LU LW WWWRWLWW LWL DWW WL ww W wwws

-

0

N = e N - e e e e e s S A R e e

>

REMARKS

CE ot b
RNl Rl N N R R N N RN R N N N N

[N OO

g gt e g R TR M g g e g R G R TR T g e

SPL

cu
cu
SPL
SPL
SPL
SPL
SPL
SPL
cu
cu
cu
cu
cu
cu
cu
co
cu
cy
cu
co
co
cu
cu
cu
co
co
cu
cu
cu
cu
cu
co
cu
co
cu
cu
cu
co
cu
cu
cu
cu
cu
co
cu
cu
cu
cu
co
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PAN

ER N N R N R R N R N O N RN N N R )

OF
oF
OF

BOULDER
BOULDER
BOULDER

OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER,
OF BOULDER,
OF BOULDER,
OF BOULDER,
OF BOULDER,
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER
OF BOULDER

OF
OF
OF
OF
oF
OF
OF

BOULDER
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BOULDER
76215,76235-39,76305-07 XSB

SPL 76215 XSB
SPALLED ARER
SPL 76215 XSB
SPALLED AREA
SPL 76215 XSB

SPL 76315 XSB
SPL 76315 XSB
SPL 76315 XSB
SPL 76315 XSB
SPL 76315 XSB

76235-39,76255,76275,76295,76305-07 XSB
76235-39,76255,76275,76295,76305-07,76320% LOC
76235-39,76255,76275,76295,76305-07 XS
CU SPL 76235-39,76305-07 AREA
CU SPL 76235-39,76305-07 ARER

76255,76275 XSB
76315 XSa
76315 XsSh
76315 IsSa
76315 XSh
76315 XSA

F-1
PF-L
F-L
F-1

L]
i

L L
)
R 2 A el AR Rl Rl N Rl Nl o N R Rl R NN R N RN N N SR

P b b UL T O P UL G bt b

SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL

76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320~-24
76315,76320-24
76315,76320-24
76315,76320-24
76315,76320-24

BOULDER
BOULDER
BOULDER,
BOULDER,
BOULDER
BOULDER,
BOULDER,
BOULDER,
BOULDER
BOULDER
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BOULDER,
BIULDER,
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER
BIULDER
BOULDER
BOULDER
BOULDER
BOULDER,
30ULDER
BOULDER
BOULDER
BOULDER
BOULDER
BOULDER,
BOULDER
BOULDER,

SPL
SPL

SPL
SPL
SPL

SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL

SPL

SPL

SPL

76235-39,75305-07 XSB
75235-39,76305-07 XSB

76255 XSB
76255 XsB
76255 XSB

76295 XSa
76235-39,76255,76305~07 XSA
76235-39,76305-07 X524

76295 XSA

75255,76275 XShA

76295 Xsa

76255,76275 XS4

76255,76275 DSA

7632)-24 XSB

76295 XSk

76320-24 X5R
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PHOTO
140-21491
140-21492
140-21493
140-21494
140-217495
140-21496
14 0-21497
140-21498
140-21499
140-21500
140-21501
140-21502
140-215C3
140-21504
140-21505
140-21506
140-21507
140-21508
140-21509
141-21621
141-21622
141-21623
141-21624
141-21625
141-21626
141-21627
146-22239
146-22290
146-22291
146-22292
146-22293
146-~22294
146-22295
146~22296
146-22297
141-21628
141-21629
T41-21630
141-21631
141-21632
11-21633
141-21634
141-21635
141-21636
141-21637
141-21638
141-21639
141-21640
141-21641
141-21642
141-27643
141-21644
141-21645
141-21646
w1-21647
141-21648
Tu1-21649
141-21650
14 1-21651
T41-21652
141-21653
141-21654
141-21655
141-21656
141-21657
141-21658
141-21659
141-21660
141-21661
141-21662
141-21663
141-21664
141-21665
1461-21666
141-21667
146-22298
146-22299
146-22300
T46-22301
146-22302
146-22303
146-22304
146~22305
146~22306
146-22307
146~22308
146-22309
146-22310
146-22311
146-22312

APOLLO 17 LUNAR SURFACE PHOTOGRAPHY

Lunar

SEQ SET
1351 06 18
1352 06 18
1353 06 18
1354 06 18
1355 06 18
1356 06 18
1357 06 18
1356 06 18
1359 06 18
1360 06 18
1361 06 18
1362 06 18
1363 06 18
1364 06 18
1365 06 18
1366 06 18
1367 06 18
1368 06 18
1369 06 18
1370 06 18
1371 06 18
1372 06 18
1373 06 18
1374 06 19
1375 06 19
1376 06 19
1377 06 19
1378 06 19
1379 06 19
1380 06 19
1381 06 19
1382 06 19
1383 06 19
1384 06 19
1385 06 19
1386 06 19
1387 06 19
1388 06 19
1389 06 19
1390 06 19
1391 06 19
1392 06 19
1393 06 19
1394 06 19
1395 06 19
1396 06 19
1337 06 19
1398 06 19
1399 06 19
1400 06 19
1401 06 19
1wWe2 06 19
1403 06 19
1404 06 19
1405 06 19
1406 06 19
1407 06 19
1408 06 19
1609 06 19
1410 06 19
1411 06 19
1412 06 19
1413 06 19
T4 06 19
1415 06 19
1416 06 19
1417 06 19
1418 06 19
1419 06 19
1420 06 19
1421 06 19
1422 06 19
1423 06 19
1424 06 19
1425 06 19
1426 06 19
1427 06 19
1428 06 19
1429 06 19
1430 06 19
1431 06 19
1432 06 19
1433 06 19
1434 06 19
1435 06 19
1436 06 19
1437 06 19
1438 06 19
1439 06 19
1440 06 19

surface pictures--Continued
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REMA
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
PAN
PAN
PaN
PAN
PAN
PAN
SPL
SPL
SPL
SPL
SPL
SPL
SPL
HISC
MISC
DT S
DT S
DT S
DT S
DT S

PAN,
PAN,
PAN,
PAN,
DaN,
PAN,
PAN,
PAN,
PAN,
PAN,
Pal,
PAN,
PAN,
PAN,
PAN,
PAN,
PAN,
PAN,
BAN,
PAN,
PAN,
PAN,
BOUL
BOUL
BOUL
BODL
BOUL
BOUL
BOUL
BOUL
BOUL
BOUL,
BOUL
BOUL
BOUL
BOUL
BOUL

RKS

76500-05,06,76535-39,45-49,55~59,65-69,75-77
76500-05,06,76535-39,45-49,55-59,65-69,75-77
76500-05,06, 76535~ 39, 45-49,55~59,65-69,75-77
76500-05,06,76535-39,45-49,55-59,65-69,75-77
7650€-05,06,76535~39,45-49,55-59,65-69,75-77
76500-05,06,76535~39,45-49,55-59,65-69,75-77
76500-05,06,76535-39,45-49,55-59,65-69,75-17

PL 76001 %SD
PL 76001 XSD
PL 76001 LOC
PL 76001 LOC
PL 76001 XSA&

OF BOULDER US
OF BOULDER US
OF BOULDER US
OF BOULDER XS
OF BOULDER XS
OF BOULDER XS
OF BOULDER XS

NEAR FIELD ONLY (11 FT FOCUS

NEAR FIELD ONLY (11 FT BOCOS

NEAR FIELD ONLY (11 PT FOTUS

NEAR FIELD ONLY (11 FT FOCOS

NEAR FIELD ONLY (11 FT FOCUS

NEAR FIELD ONLY (11 FT FOCUS)

NEAR FIELD ONLY (11 FT FOCUS

NEAR FIELD ONLY (11 PT FOCUS)

NEAR FIELD ONLY (11 FT FOCUS)

NEAR FPIELD ONLY {11 PT POCUS

NEAR FIELD ONLY (11 FT FOCUS)

NEAR FIELD ONLY (11 BT FOCUS)

NEAR PIELD ONLY (11 PT FOCUS

NEAR PIELD ONLY (11 PT F3CUS)

NEAR FIELD ONLY (11 FT FOCUS

NEAR PIELD ONLY (11 PT FOCUS

WEAR PIELD ONLY (11 PT FOCOS

NEAR FIELD ONLY (11 ET FOCUS)

WEAR PIELD ONLY (11 PT FOCUS

NEAR FIELD ONLY (11 PT FOCUS)

NEAR PIELD ONLY (11 BT POCUS

NEAR FIELD ONLY (11 PT FOCOS
DER P-L, SPL 77115,77135 %SB

DER P-L, SPL 77115,77135 XSB

DER P-L, SPL 77075%,77095%,77115,77135 XSB
DER P
DER F
DER P
DER P-
DER P-L, AREA OF SPL 77075-77,77215 XSB
DER F-L, AREA OF SPL 77075-77,77215 XSB
DER F-L, SPL 77075-77,77215 XSB
DER F-L, SPL 77075-77,77215 XSB

DER F-L, SPL 77075-77,77215 XSB

DER P-L, SPL 77075-77,77215 XSB
DER F-L, SPL 77075-77,77215 XSB
DER F-L, SPL 77075-77,77215 XSB

%SB
SB
isB
DSB
XSh
SR
XSA
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

PHOTO SEQ GET
146-22313  1u41 06 19 35+
146-22314 1442 06 19 35+
146-22315 1443 €6 19 35+

NNV W U W WD LU WRW W LW WL WU WL WU LWL LWL LW WP L WRWULWWWRNLLWUWWWWWLW LWL LWL LLWLWWULWLRWW WL LWL WUWRLRWELW LW W WWwE

REMARKS

BOULDER F-L, SPL 77075-77,77215 XSB
BOULDER F-L, SPL 77075-77,77215 XSB
BOULDER F-L, SPL 77075-77,77215 XSB

>
%
=

146-22316 1444 06 19 35+ BOULDER CU
146-22317 1445 06 19 35+ BOULDER CU
146-22318 14u6 06 19 35+ BOULDER CU
146-22319 1tu47 06 19 35+ BOULDER CU
146-22320 1448 06 19 35+ BOULDER CO
146-22321 1449 06 19 35+ BOULDER CUO
146-22322 1450 06 19 35+ BOULDER CUO
146-22323 1451 06 19 35+ BOULDER CO
1M6-22324 1452 06 19 35+ BOULDER CUO
146-22325 1453 06 19 35+ BOULDER CU
146-22326 1u54 06 19 35+ BOOLDER CO

146-22327 1455 06 19 35+
146-22328 1456 06 19 35+
146-22329 1457 06 19 40
146-22330 1458 06 19 40+
146-22337 1459 06 19 40+
146-22332 1460 06 19 40+
146-22333 1461 06 19 40+
146-22334 1462 06 19 40+
146-22335 1463 06 19 40+
146-22336 1u64 06 19 40+
146-22337 1465 06 19 40+
146-22338 1466 06 19 40+

BOULDER €U, SPL 77075-77,77215 XSB
BOULDER CU, SPL 77075-77,77215 XSB
BOULDER CU, SPL 77075~77,77215 XSa
BOULDER CO, SPL 77075~77,77215 XSA
SPL 77135 XSD

SPL 77135 XSD

SPL 77135 XSD

SPL 77135 XSD

SPL 77135 XSD

SPL 77115,77135 Xsa

SPL 77115,77135 Xsa

SPL 77115,77135 XSA

B B L B B R B N A B R R R R R R R N PR R R N R R N R R N R e R R ]

146-22339 1467 06 19 46 PAN
146-22340 1468 06 19 u6+ PAN
146-22341 1469 06 19 u6+ PaN
146-22342 1470 06 19 ub+ PAR
146-22343 1471 06 19 L6+ PAN
146-22344 1472 06 19 46+ PAN
146-223u5 1473 06 19 u6+ PAN
146-22346 1474 06 19 46+ PaN
146-22347 1475 06 19 46+ PAN
146-22348 1476 06 19 U6+ PaN
146-22349 1477 06 19 u6+ PAN
146-22350 1478 06 19 46+ PaN
146-22351 1479 06 19 u6+ PAN
146-22352 1480 06 19 46+ PAN
146-22353 1481 06 19 46+ PAN
146-22354 1482 06 19 46+ PaN
146-22355 1483 06 19 46+ Pay
146-22356 1484 06 19 U6+ Pay
146-22357 1485 06 19 u6+ PAN
146-22358 1486 06 19 46+ PAN
146-22359 1487 06 19 46+ Pay
146-22360 1488 06 19 46+ PAN
146-22361 1489 06 19 u6+ 7 PAN
1M6-22362 1490 06 19 46+ 7 PAN
146-22363 1491 06 19 47 7 PaN
142-21669 1492 7 FOGGED
142-21670 1493 7 MISC
142-21671 1494 06 19 52 -

142-21672 1495 06 19 52+
142-21673 1496 06 19 52+
142-21674 1497 06 19 52+
142-21675 1498 06 19 52+
142-21676 1499 06 19 52+
142-21677 1500 06 19 52+
142-21678 1501 06 19 52+
142-21679 1502 06 19 52+
142-21680 1503 06 19 52+
142-21681 1504 06 19 52+
142-21682 1505 06 19 52+
146-22364 1506 06 19 52+
142-21683 1507 06 19 52+
142-21684 1508 06 19 52+
142-21685 1509 06 19 52+
142-21686 1510 06 19 52+
1462-21687 1511 06 19 52+
142-21688 1512 06 19 52+
142-21689 1513 06 19 52+
142-21690 1514 06 19 52+
142-21691 1515 06 19 52+
142-21692 1516 06 20 03
142-21693 1517 06 20 03+
T42-21694 1518 06 20 03+
142-21695 1519 06 20 03+
142-21696 1520 06 20 03+
142-21697 1521 06 20 03+
146-22365 1522 06 20 13+
146-22366 1523 06 20 13+
146~22367 1524 06 20 13+
146-22368 1525 06 20 13+
142-21698 1526 06 20 14
142-21699 1527 06 20 14+
142-21700 1528 06 20 1u+
142-21701 1529 06 20 14+
142-21702 1530 06 20 14+
142-21703 1531 06 20 16

TE ey

SPL 78120-247
SPL 78120-242
SPL 78120-247
SPL 78120-24?
SPL 78120-247

R R e I R R N S R B RN RN N}
|
PODPOPRXOXOPRPRORPROPRPRPOPDODD®

SPL 78135 XSB
SPL 78135 XSB
SPL 78135 LOC
SPL 78135 XSa
SPL 78230-34,35-36,38 XSB
SPL 78230-34,35-36,38 XSB
SPL 78230-34,35-36,38 XSB
SPL 78230-34,35-36,38 DSB
SPL 78230-34,35-36,38 LOC
SPL 78230-34,35-36,38 DSB
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

PHOTO SEQ GET E
142-21704 1532 06 20 17
142-21705 1533 06 20 17+
146-22369 1534 06 18 20
16~-22370 1535 06 18 20+
146-22371 1536 06 20 24
146-22372 1537 06 20 26
146-22373 1538 06 20 26+
16-22374 1539 06 20 26+
146-22375 1540 06 20 27
146-22376 1541 06 20 27+
146-22377 1542 06 20 27+
T46-22378 1543 06 20 27+
146-22379 1544 06 20 27+
146-22380 1545 06 20 27+
146-22381 1546 06 20 27+
146-22382 1547 06 20 27+
146-22383 1548 06 20 27+
146-22384 1549 06 20 27+
146-22385 1550 06 20 27+
146-22386 1551 06 20 27+
16-22387 3552 06 20 27+
146-22388 1553 06 20 27+
146-22389 1554 06 20 27+
146-22390 1555 06 20 27+
W6-22391 1556 06 20 27+
186-22392 1557 06 20 27+
146~22393 1558 06 20 27+
146-22394 1559 06 20 27+
146-22395 1560 06 20 27+
146-22396 1561 06 20 27+
146-22397 1562 06 20 27+
146-22398 1563 06 20 27+
142-21706 1564 06 20 32
142-21707 1565 06 20 32+
142-217C8 1566 06 20 32+
142-21709 1567 06 20 32+
142-21710 1568 06 20 32+
142-21711 1569 06 20 32+
142-21712 1570 06 20 32+
142-21713 1571 06 20 32+
1W2-21714 1572 06 20 32+
142-21715 1573 06 20 32+
142-21716 1574 06 20 34
146-22399 1575 06 20 35
146-22400 1576 06 20 35+
146-22401 1577 06 20 35+
146-22402 1578 06 20 35+
146-22003 1579 06 20 35+
Ww2-21717 1580 06 20 42
142-21718 1581 06 20 42+
142-21719 1582 06 20 42+
142-21720 1583 06 20 45
142-21721 1584 06 20 45+
142-21722 1585 06 20 uS+
142-21723 1586 06 20 45+
142-21724 1587 06 20 45+
142-21725 1588 06 20 45+

23
-
-

REMARKS

SPL 78220-24 XS

SPL 78220-24 XS

SPL 78235-36,38 (AFTER ROLLING) XSB

SPL 78235-36,38 (AFTER ROLLING) XSB

SPL 78235-36,38 (AFTER ROLLING) XSA

SPL 78250-55 XSB

SPL 78250-55 ¥SB

SPL 78250-55 XSA

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEW)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

PAN (BROKEN)

SPL 78255 XSA

SPL 78155,78500-04,05-09, 15-18, 78535-39,45-49,55-59,65-69,75-79,85-89,95-99 XSB P
sPL 78155,78500-04,05-09,15-18,78535-39, 45-49,55-59,65-59,75-79,85-89,95-99 XsSg P
spPL 78155,78500-04,05-09,15-18,78535-39,45-49,55-59,65-69,75-79,85-89,95-99 X58 F
spL 78155,78500-04,05-09,15-18,78535-39,45-49, 55-59, 65-69, 7579, 85-89,95-99 DSB P
SPL 78155, 78500~04,05~09,15-18,78535-39,45-49,55-53 ,65-69,75-79,85-89,95-99 DSB F
SPL 78155,78500~04,05-09, 15-18,78535-39,45-49,55-59,65-69,75-79, 85-89,95-99 DSB F
SPL 78155,78500-04,05-09, 15-18, 78535-39, 45-49,55-59,65-69,75-79,85-89,95-99 XS P-
SPL 78155,78500-04,05-09,15~18,78535-39,45-49,55-59,63-59,75-79,35-39,35-99 XS P-L
SPL 78155,78500-04,05-09, 15-18,78535~39,45-49,55-59,65-69,75-79,85-89,95-99 X5 P-L
SPL 78155,78500-04,05-09,15-18,78535-39,45-49,55-59,65-69,75~79, 85-89,95-99 XS P-L
SPL 78155,78500-04,05-09,15-18,78535-39,45-49,55-59,65-69,75-79,85-89,95-99 X5 P-L
SPL 78155,78500~-04,05-09,15-18,78535-39, 45-49,55~59,65-69,75-79,85-89,95-99 XS8
spL 78155,78500-04,05-09, 15- 18, 78535-39, 45-49,55-59,65-59,75-79,85-89,95-99 XSB
SPL 78155,78500~04,05~09,15-18,78535~39,45-49,55-59,65-69,75-79,85-89,95-99 X38
sPL 78155,78500-04,05-09, 15-18,78535-39,45-49,55-59,55-53,75-79,85-89,95-99 LOC
SPL 78155,78500-04,05~09,15~18,78535-39,45-43,55-59,65-69,75-73,85-89,95-99 XSA
TR SPL 78420-24,78440-44,78460-64,65,78480-84 XSB

TR SPL 78420-24,78440-44,78460-64,65,78480-84 XSB

TR SPL 78420-24,78440-44,78460-64,65,78480-84 DSB, LOC

TR SPL 78420-24,78440-44,78460~64,65,78480~34 XSA

TR SPL 78420-24,78440-44,78460-64,65,78480-34 KSA

TR SPL 78420-24,78440-44,78460~64,65,78480-84 XSA

TR SPL 78420-24,78440-44,78460-64,65,78480-84 X3A

TR SPL 78420-24,78440-44, 78460-64,65,78480-84 XSA

TR SPL 78420-24,78440-44,78460-64,65,78480-B4 XSA

L L L L L L L L L L L L L L L T T N R NN R R R Rl e R R N R R ]

142-21726 1589 06 20 46 PAN
142-21727 1590 06 20 46+ PAN
142-21728 1591 06 20 46+ PAN
142-21729 1592 06 20 46+ PAN
14221730 1593 06 20 U6+ PAN
W2-21731 1594 06 20 46+ PAN
142-21732 1595 06 20 46+ PAN
142-21733 1596 06 20 46+ PAN
142-21734 1597 06 20 46+ PAN
142-21735 1598 06 20 46+ PAN
142-21736 1599 06 20 u6+ PAN
142-21737 1600 06 20 46+ PAN
142-21738 1601 06 20 46+ PAN
142-21739 1602 06 20 46+ PAN
142-21740 1603 06 20 46+ PAN
142-21741 1604 06 20 46+ PAN
142-21742 1605 06 20 46+ PAN
142-21743 1606 06 20 U6+ PAN
1u2-21744 1607 06 20 46+ PAN
142-21745 1608 06 20 47 PAN

142-21746 1609 06 20 S5
12-21747 1610 06 20 S5+
12-21748 1611 06 20 55+
142-21749 1612 06 20 55+
142-21750 1613 06 20 55+
142-21751 1614 06 20 S5+
142-21752 1615 06 20 55+
142-21753 1616 06 20 S5+
142-21754 1617 06 20 S5+
142-21755 1618 06 20 55+
142-21756 1619 06 20 55+
142-21757 1620 06 20 5SS+
142-21758 1621 06 20 S5+
142-21759 1622 06 20 55+
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued
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PHOTO SEQ GET
142-21760 1623 06 20 55+
142-21761 1624 06 20 55+
142-21762 1625 06 20 55+
142-21763 1626 06 20 55+
142-21764 1627 06 20 55+
142-21765 1628 06 20 55+
142-21766 1629 06 20 55+
142-21767 1630 06 20 55+
146-22004 1637 06 20 55+
16-22405 1632 06 20 55+
146-22406 1633 06 20 55+
146~22407 1634 06 20 55+
146-22408 1635 06 20 55+
142-21768 1636 06 20 55+
142-21769 1637 06 20 55+
142-21770 1638 06 20 55+
142-21771 1639 06 20 55+
142-21772 1640 06 20 55+
142-21773 1641 06 20 55+
142-21774 1642 06 20 55+
HW2-21775 1643 06 20 55+
146-22409 1644 06 20 55+
142-21776 1645 06 20 55+
12-21777 1646 06 20 55+
142-21778 1647 06 20 55+
142-21779 1648 06 20 55+
142-21780 1649 06 20 55+
166-22010 1650 06 20 55+
142-21781 1651 06 20 55+
146-22411 1652 06 20 55+
12-21782 1653 06 20 55+
146-22412 1654 06 20 55+
142-21783 1655 06 20 55+
142-21784 1656 06 20 55+
142-21785 1657 06 20 55+
142-21786 1658 06 20 55+
142-21787 1659 06 20 55+
142-21788 1660 06 20 55+
142-21789 1661 06 20 55+
142-21790 1662 06 20 55+
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142-21791 1663 06 21 25 9 SPL 79115,79120-24,79135,79510~- 14, 15-19, 25-29,35-37 DSB
T42-21792 1664 06 21 25+ 9 SPL 79115,79120-24,79135,79510-14, 15-19,25-29,35-37 LOC
142-21793 1665 06 21 25+ 9 SPL 79115,79%20-24,79135,79510~-14,15-19,25-29%, 35-37 L3C
142-21794 1666 06 21 25+ 9 SPL 79115,79120-24,79135,79510~14, 15-19,25-29,35-37 LOC
146-22413 1667 06 21 26 9 SPL 79115,79120-24,79135,79510-14,15-19,25-29,35-37 XsB
T46-22414 1668 06 21 26+ 9 sPL 79115,79120-24,79135,79510- 14, 15-19,25-29,35-37 XSB
146-22415 1669 06 21 29 9 SPL 79115,79120-24,79135,79510- 14, 15-19, 25-29,35-37 XsA
I146-22016 1670 06 21 29+ 9 SPL 79115,79120-24,79135,79510-14,15-19,25-2%,35-37 XSA
146-22417 1671 06 21 29+ 9 SPL 79115,79120-24,791435,79510-14,15-19,25-29,35-37 KsA
146-22418 1672 06 21 29+ 9 SPL 79115,79120-24,79135,79510-14,15-19,25-23,35-37 XS
142-21795 1673 06 21 35 9 SPL 79175,79195 DSB

T42-21796 1674 06 21 35+ 9 SPL 79175,79195 LOC

142-21797 1675 06 21 35+ 9 SPL 79175,79195 LOC

146-22419 1676 06 21 35+ 9 SPL 79175,79195 XSB

146-22420 1677 06 21 35+ 9 SPL 79175,79195 XSB

146-22421 1678 06 2t 35+ 9 SPL 79175,79195 XSB

146-22422 1679 06 21 39 9 SPL 79175,79195 XSA

146-22423 1680 06 21 41 9 PPAN

Tyu6-22u24 1681 06 21 41+ 9 PPAN

146-22425 1682 06 21 41+ 9 PPAN

146-22426 1683 06 21 41+ 9 PRAN

TU6-22427 1684 06 21 41+ 9 PPAN

146-22428 1685 06 21 41+ 9 PPAN

146-22429 1686 06 21 u1+ 9 PPAN

146-22430 1687 06 21 41+ 9 PPAN

146-22431 1688 06 21 41+ 9 PPAN

146-22432 16839 06 21 41+ 9 PPAR

146-22433 1690 06 21 41+ 9 PPAN

146-22434 1691 06 271 41+ 9 PPAN

146-22835 1692 06 21 41+ 9 PPAN

146-22436 1693 06 21 41+ 9 PPAN

146-22437 1694 06 21 41+ 9 PPAN

146-22438 1695 06 21 41+ 9 PPAN

146-22439 1696 06 21 41+ 9 PPAN

146-22440 1697 06 21 41+ 9 PPAN

146-22u41 1698 06 21 41+ 9 PPAN

146-22442 1699 06 21 41+ 9 PPAK

146-22043 1700 06 21 41+ 9 PPAN

146-226444 1701 06 21 81+ 9 PPAN

146-224u5 1702 06 21 41+ 9 PPAN

146-22046 1703 06 2% 41+ 9 PP AN

146-22447 1708 06 21 41+ 9 PPAN

146-22448 1705 06 21 41+ 9 PPAN

146-22049 1706 06 21 41+ 9 PPAN

T46-22450 1707 06 21 41+ 9 PPAN

1462-21798 1708 06 21 42 9 PAN

12-21799 1709 06 21 42+ 9 PAN

142-21800 1710 06 21 42+ 9 PAN

142-21801 1711 06 21 42+ g PaN

142-21802 1712 06 21 42+ 9 PAN

142-21803 1713 06 21 42+ 9 PAN
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

BAG PHOTO SEQ GET EVA 5TA REMARKS

B 142-21804 1714 06 21 42+ 3 9 PAN

M 142-21805 1715 06 21 42+ 3 9 PAN

N 142-21806 1716 06 21 42+ 3 9 PaN

M 142-21807 1717 06 21 42+ 3 9 PAN

M 142-21808 1718 06 21 42+ 3 9 PaN

B 142-21809 1719 06 21 42+ 3 9 PAN

M 142-21810 1720 06 21 42+ 3 9 PaN

M 142-21811 1721 06 21 42+ 3 9 PAN

u 142-21812 1722 06 21 42+ 3 9 PaN

M 142-21813 1723 06 21 42+ 3 9 PAN

M 142-21814 1724 06 21 42+ 3 9 PAN

M 142-21815 1725 06 21 42+ 3 9 PAN

M 142-21816 1726 06 21 42+ 3 9 PAN

M 142-21817 1727 06 271 42+ 3 9 PAN

M 142-21818 1728 06 21 42+ 3 9 PAN

M 142-21819 1729 06 21 42+ 3 9 PAN

8 142-21820 1730 06 21 u2+ 3 9 PAN

M 142-21821 1731 06 21 42+ 3 9 PAN

M 142-21822 1732 06 21 42+ 3 9 PAN

M 142-21823 1733 06 21 42+ 3 9 PAN

M 142-21824 1734 06 21 42+ 3 9 PAN

M 142-21825 1735 06 21 50 3 9 SPL BAG 52Y XSB, LOC NOT RETURNED
M 142-21826 1736 06 21 50+ 3 9 SPL BAG 52Y LOC NOT RETURNED
M 142-21827 1737 06 21 50+ 3 9 TR SPL 79220-24,25-28,79240~-44,45,79260-64,65 XSk
M 142-21828 1738 06 21 50+ 3 9 TR SPL 79220-24,25-28,79240-44,45,79260-64,65 XSA
8 142-21829 1739 06 21 50+ 3 9 TR SPL 79220-24,25-28,79240-44,45,79260-64,65 XSA
M 142-21830 1740 06 21 50+ 3 9 MISC

8 142-21831 1741 06 21 50+ 3 9 KBISC

M 142-21832 1742 06 21 50+ 3 9

M 142-21833 1743 06 21 50+ 3 9

N 143-21834 1744 06 22 00 3 9 POGGED

N 143-21835 1745 06 22 00+ 3 9 MISC

N 143-21836 1746 06 22 00+ 3 9 PAN, DT SPL 79002,/79001 LOC
N 143-21837 1747 06 22 00+ 3 9 PAN, DT SPL 79002,/79001, EP-5 LOC
N 143-21838 1748 06 22 00+ 3 9 PaN, DT SPL 79002/79001, EP-5 LOC
N 143-21839 1749 06 22 00+ 3 9 PaN

N 143-21840 1750 06 22 00+ 3 9 PAN

N 143-21841 1751 06 22 00+ 3 9 PAN

N 143-21842 1752 06 22 00+ 3 9 PaN

N 143-21843 1753 06 22 00+ 3 9 PAN

N 143-21844 1754 06 22 00+ 3 9 PAN

N 143-21845 1755 06 22 00+ 3 9 PAN

N 143-21846 1756 06 22 00+ 3 9 PAN

N 143-21847 1757 06 22 00+ 3 9 PAN

N 143-21848 1758 06 22 00+ 3 9 PAN

N 143-21849 1739 06 22 00+ 3 9 PaAN

N 143-21850 1760 06 22 00+ 3 9 PAN

N 143-21851 1761 06 22 00+ 3 9 PAN

N 143-21852 1762 06 22 00+ 3 9 PAN

N 143-21853 1763 06 22 00+ 3 9 PAN

N 143-21854 1764 06 22 00+ 3 9 PAN

¥ 143-21855 1765 06 22 00+ 3 9 PAN

N 143-21856 1766 06 22 00+ 3 9 PaN

N 143-21857 1767 06 22 00+ 3 9 PAN

N 143-21858 1768 06 22 01 3 9 PAN

B 134-20452 1769 06 22 01+ 3 9 LRV, FOGGED
B 134-20453 1770 06 22 01+ 3 9 LRV, POGGED
B 134-20454 1771 06 22 01+ 3 9 LRV, FOGGED
N 143-21859 1772 06 22 09 3 9~LM

N 143-21860 1773 06 22 09+ 3 9-Ln

N 143-21861 1774 06 22 09+ 3 9-LK

N 143-21862 1775 06 22 09+ 3 9-LM

N 143-21863 1776 06 22 09+ 3 9-LK

N 143-21864 1777 06 22 09+ 3 9-LM

N 143-21865 1778 06 22 09+ 3 9-LH

N 143-21866 1779 06 22 09+ 3 9-LK

N 143-21867 1780 06 22 09+ 3 9-LM

N 143-21868 1781 06 22 09+ 3 9-LK

N 143-21869 1782 06 22 09+ 3 9-LHK

N 143-21870 1783 06 22 09+ 3 9-LM

N 143-21871 1784 06 22 09+ 3 9-LHN

N 143-21872 1785 06 22 09+ 3 9~-LH

N 143-21873 1786 06 22 09+ 3 9-LH

N 143-21874 1787 06 22 09+ 3 9-L#

N 143-21875 1788 06 22 09+ 3 9-LM

N 143-21876 1789 06 22 09+ 3 9-LM

N 143-21877 1790 06 22 09+ 3 9-LM

N 143-21878 1791 06 22 09+ 3 9-L4

N 143-21879 1792 06 22 09+ 3 9-LM

N 143-21880 1783 06 22 09+ 3 9-LM

N 143-21881 1794 06 22 €9+ 3 9~L#

N 143-21882 1795 06 22 09+ 3 9-LH

N 143-21883 1796 06 22 09+ 3 9-L#

N 143-21884 1797 06 22 09+ 3 9-LM

N 143-21885 1798 06 22 09+ 3 9-LM

N 143-21886 1799 06 22 09+ 3 9~LA

N 143-21887 1800 06 22 09+ 3 9~L#

N 143-21888 1801 06 22 09+ 3 9-L#

N 143-21889 1802 06 22 09+ 3 9-LH

N 143-2189C 1803 06 22 09+ 3 9-LM

N 143-21891 1804 06 22 09+ 3 9-LM
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Table 7.--Chronological listing of 70mm Apollo 17
lunar surface pictures--Continued

KAG PHOTO SEQ GET EVR STA REMARKS

N 143-21892 1805 06 22 20 3 9-LH SPL 70315,70320-24
N 143-21893 1806 06 22 20+ 3 9-LA SPL 70315,70320-24
¥ 143-21894 1807 06 22 20+ 3 S~LM SPL 70315,70320-24, STEREO OF 134-20455
B 134-20455 1808 06 22 20+ 3 9-LN SPL 70315,70320-24, STEREO OF 143-21894
N 143-21895 1809 06 22 20+ 3 9-LH

B 134-20456 1810 06 22 20+ 3 9-LM

¥ 143-21896 1811 06 22 20+ 3 9-LH

¥ 143-21897 1812 06 22 20+ 3 9-LM

N 143-21898 1813 06 22 20+ 3 9-LM

¥ 143-21899 1814 06 22 20+ 3 9-LM

¥ 143-21900 1815 06 22 20+ 3 9-LN

¥ 13-21901 1816 06 22 20+ 3 9-LM

N 143-21902 1817 06 22 20+ 3 9~LH

N 143-21903 1818 06 22 20+ 3 9-LHK

N 143-21904 1819 06 22 20+ 3 9-LH

N 143-21905 1820 06 22 20+ 3 9-LM

N 143-21906 1821 06 22 20+ 3 9-LM

¥ 143-21907 1822 06 22 20+ 3 9-LA

N 143-21908 1823 06 22 20+ 3 S-Ln

N 143-21909 1824 06 22 29+ 3 9-LH

N 143-21910 1825 06 22 20+ 3 9-LHK

¥ 143-21911 1826 06 22 20+ 3 9-LM

¥ 143-21912 1827 06 22 20+ 3 9-LHK

N 143-21913 1828 06 22 20+ 3 9~LM

N 143-21314 1829 06 22 20+ 3 9~-Ln

N 143-21915 1830 06 22 20+ 3 9-LM

N 143-21916 1831 06 22 20+ 3 9-LK

N 143-21917 1832 06 22 20+ 3 9-LHK

¥ 143-21918 1833 06 22 20+ 3 9-Ln

N 183-21919 1834 06 22 20+ 3 9-LH

¥ 143-21920 1835 06 22 20+ 3 9~LM

¥ 143-219271 1836 06 22 20+ 3 9-LHK

¥ 143-21922 1837 06 22 20+ 3 9-LH

¥ 143-21923 1838 06 22 20+ 3 9-LH

N 143-21924 1839 06 22 32 3 9-LM EP-2 LOC

B 134-20457 1840 06 22 32+ 3 9-LH LY

N 143-21925 1841 06 22 35 3 9-LH SPL 70215

N 143-21926 1842 06 22 35+ 3 9-LM SPL 70215

B 134-20458 1843 06 22 35+ 3 9-LM Ln

B 134-20459 1844 06 22 35+ 3 9-LN LM

B 134-20460 1845 06 22 35+ 3 9-LM Ln

N 143-21927 1846 06 22 45 3 Ln SPL 700%1 DSa
N 143-21928 1847 06 22 45+ 3 4] SPL 70011 DSA
¥ 143-21929 1848 06 22 45+ 3 Ln SPL 70011 XSa
N 143-21930 1849 06 22 45+ 3 Ln SPL 70011 XSA
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