Lunar Igneous Intrusions

Abstract. Phatographs teken from Apolio 10 aud I reveal a number of prob-
afle igneons intrusions, including three probable dikes that crassent the wall and
Hoor of wi wtamed 75-Eilometer crater on the funar farside. These intrusions
arve distinguished by thelv serting, rextures, structures, and brightnesy relative fo
the survaenrding nuderiels. Recognition of these probable igneons intrusions in the
fanar highlaneds snpporis the indications ef the heterogeneity of lunar matervialy
and the plansibilivy of intrusive imteous activity, in addition ro extrisive vol-
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On the Apollo 10 and B missions.
o number of regions on the lunar far-
side were photographed. Previous pho-
tographic coverage of these regions was
provided by the unmanned Luna and
Lunar Orbiter spacecraft. Howewver,
the resolution, sun angle, and viewing
direction of Apollo photography helped
delineate  features and structures not
evident in previous photography.

One of these regions includes an un-
named {f), generally  round,  partly
crerulated,  relatively  young,  large
crater, about 75 km in diameter (Fig
1). The crater. whose center is uf up-
proximately 4™, 120°E on the Lunar
Farside Chart (LFC-1). is situated in
as vet undivided highiand materials in
the gencrul area previously known as
the “Sovict Mountains™ (2). It cxhibits
a raised, wavy, and sculpturcd rim and
terraced interior walls which suggest,
although not uneguivocally, an impact
origin. It is not clear from the photo-
graphs whether the crater is rayed: the
presence of an extensive ray system is
held by maost as a strong criterion for
the impact origin of the younger Tunar
cralers.

The crater is a few kilometers decp,
and the depth of its floor in relation to
the rim crest varics with the amount of
fill. The crater wall is terraced. up to
six levels, and the highest terrace is
steeper than most. o feature common to
craters of similur size. The Aoor of the
crater  displuys  w prominent  central
peak thut is forked. Tt forms a unigue
Y-shype (Figs. 1 and 2), with the right
arm trending nearly due north

Apollo 10 und 11 photographs of
this crater are oblique views. taken at

- peaks.

high sun illumination with a hand-held
Hasselblad camera from an altitude of
about 110 km above the lunar surface,
On Apollo 10. both the 80-mm lens
(frames 4470 to 4474) and the 250-
mm lens (frames 4349 to 4364) were
used. Similarly, on the Apollo 11 mis-
sion the craterr was photographed in
medium  resolution  {frames 3419 1o
5422 6540 to 6343, and 6271) and in
high resolution (frames 6448 and 6449).
Both missions provided stereoscopic
coverage of the crater and its environs.

Distinct layvering is displayed along
the crater walls, where rock ledges
proteude at several levels within the
wall terraces. At the rim crest, the first
ledge of rock is in evidence along the
crenulations, as in the middle of the
right hund edge of Fig. 2 (Apollo 10,
[rame 4350). At lower levels on the
wall, discontinuous rock ledges could
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Fig. 1. Part of Lunar Orbiter T frame
M-136 showing crater 211 (1) nearly in
the cznter. MNote the Y-shaped central
A detail of the marked orea is
shown in Fig, 2.

be traced for distances of 10 km or
more. These ledges are indicative of
horizontal bedding and are different
in their setting and textural character-
istics from material produced by slump-
ing and mass wasting along the walls.

In the northern segment of the crater
wall there are at least four different
rock types (Fig. 2). These are distin-
zuished by their setting, textures, struc-
tures, and relutive brightness. The first
rock type is shown in area A4, Fig. 2. It
represents o mantle of relatively’ voung
material of low albedo. This material
appears identical to that which can be
seen in o pool-like depression beyond
the rim crest of the crater (47). The
lutter is part of an extensive unit that
covers a region of more than several
thousand square kilometers, as seen in
the photographs from Apollo & (30
The textures and structures displayed
by this unit are reminiscent of those
exhibited by terrestrial lava flows.
Wrinkles on its surface are common,
especially at the lower parts of a given
topographic level. The flow fronts are
convex downslope and appear to be
the result of a gentle or slow flow of
molten material that has moved from
higher to lower ground. There is also
cvidence of collapsed pool surfaces, as
in the upper left edge of Fig. 2. An
alternative interpretation of this man-
tling material would be that it is a
debris flow or rock glacier. However,
the aforementioned criteria signify an
extrusive volcanic origin, that is, a
lava Aow.

The second rock type (area B, Fig.
2) is characterized by a very high
albedo. Tts texture is clearly different
from that displayed by the rest of the
crater wall. The laltter represents a
third rock type, a typical segment of
which is marked C in the same figure.
The brightest scgment of the wall (arca
B) is characterized by a great number
of massive domical hills. These are
separated by shallow furrows filled by
dorker, probably fine-grained. debris
material. These features indicate that
this segment of the crater wall is made






