Al-Khwarizmi: A New-Found Basin on the Lunar Far Side

Abstract. dApollo 16 and Apollo 17 photographs of the far side of the moon
reveal a double-ringed basin 500 kilometers in diameter centered ar 1°N, 112°E.
The structure is very old and subdued; it is probably Pre-Nectarian in age and
appears to have been filled and modified by vounger events. The heighis of the
basin's rings are based on laser altimeter data from Apollo missions 15 through
I7; these data suggest a third outer ring, approximately 1000 kilometers in
digmeter. Laser measurements also indicate that the filled basin separates the
relatively low terrain on the eastern limb of the moon from the higher, more

riugged highlands to the east.

In the course of planning orbital
photography and visual observations on
Apollo missions 15 through 17, the
astronauts and I studied the interesting
crater King and its environs (I). The
pilots of the command modules of the
three missions took photographs and
made visual observations of features in
this region of the farside highlands.
They described the King crater area,
previously labeled the “Soviet Moun-
tains” (2), as a plateau, a gentle rise
which they compared to another rise
around the crater Saenger (4.3°M,
102.5°E).

Study of the Apollo photographic
records revealed the presence in the
region of a large, multiringed basin
centered at 1°M, 112°E. The afore-
mentioned plateaus form parts of the
basin's rings that are alse shown in
earlier Lunar Orbiter photographs
(Fig. 1). However, the discovery of
the basin was made possible by the
more complete Apollo metric and
panoramic camera records.

The basin displays two distinct rings
with a third probable outer ring. Cor-
relation of the basin's morphology with
that of other lunar basins suggests that
it is Pre-Nectarian in age; it is probably
among the oldest basins with visible
remains on the lunar surface. The

sharpness of its rings decreases out-
ward; the innermost ring (270 km in
diameter) is the sharpest, and the prob-
able third ring (1000 km in diameter)
is the least obvious. The eastern and
western portions of the second ring
(500 km in diameter) are represented
by broad plateaus with relatively sharp
inward-facing scarps, This feature is
also characteristic of the intermediate
ring of the three-ringed Orientale
basin, although they are here discon-
tinuous and much more degraded than
in the Orientale case.

The recognizable part of the eastern
plateau of the second ring is about 300
km long and 120 km wide; the western
plateau is up to 600 km long with a
maximum width of 90 km. Figure 2
shows the relationship of the basin to
other formations near the eastern limb
of the moon.

An old and subdued crater 200 km
in diameter was also discovered on the
eastern border of the second ring (Fig.
2}, This new-found crater is centered
at about 3*8, 125°E. Although prob-
ably Pre-Mectarian in age, the 200-km
crater and its rim deposits exhibit su-
perposition relationships that indicate
its young age relative to that of the
basin {3).

Laser altimeter data from Apollo

missions 135 through 17 provided further
information on the new-found basin:
Apollo 16 ground tracks crossed the
middle of the basin; the Apollo 15
spacecraft flew over its southwestern
part (Fig. 3a); and Apollo 17 laser
data, which are not discussed here,
duplicate parts of both the Apollo 16
and the Apollo 17 data.

On these missions, range measure-
ments from the orbiting spacecraft to
the lunar surface were made, The alti-
tude was compuled from altimeter
slant range on the assumption that the
moon is a sphere having a radius of
1738 km (4). The laser profiles pro-
vide height measurements of the basin
rings relative to its filled floor,

As shown in Fig. 3b, and starting at
140°E, the Apollo 16 laser profile
crosses the floor of the large crater
Mendeleev which is about 6 km deep.
After a 2.8-km depression representing
the crater Green, there is a drop of
3.5 km, perhaps representing the third
ring of the basin at 120°E. A gentle
rise indicates the beginning of the sec-
ond ring whose peak occurs at 122°E.
Its inward-facing scarp rises about |
km above the mean lunar radius. The
eastern border of the first ring is at
the crater Abul Wafa, and its western
border under the orbital iracks occurs
at 107°E.

Within the innermost ring and cen-
trally located is a considerable rise that
is 75 km in diameter. This rise may
represent a surface expression of an
uplift in the center of the excavation,
possibly due to the impact which
created the basin,

The inward-facing scarp of the west-
ern part of the second ring rises 2.7
km above the mean lunar radius. Fol-
lowing a depression that is magnified
by the crater Wyld, the probable third






