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Abstract—Visual observations of color differences of Serenitatis mare materials from orbit comple-
ment photography and other remotely sensed data. The light tan gray inner fill of the Serenitatis Basin
is vounger than the dark blue gray annulus; the latter continues into and appears to be contemporan-
eous with the fill of Mare Tranquillitatis. Mare ridges occur in both the inner basin fill and the dark
annulus of Serenitatis. Ridges are interpreted as the result of structural deformation and vp-doming
after the solidification of the basaltic lavas.

On the southeastern rim of the Serenitatis Basin is the darkest blue gray unit within which Apollo 17
landed. Highland massifs surrounding this unit have unstable slopes which are believed to be the result
of localized tectonic activity. On the southwest rim of the basin are the dark tan to brown gray
mantling materials of the Sulpicius Gallus Formation. Farther west on the rim are dark blue gray
patches which resemble the mare material of the Serenitatis dark annulus,

InTRODUCTION

THE ORIECTIVE of visual observation from lunar orbit to complement photography
and other remotely sensed data was successfully fulfilled on Apollo 17. Because
the Apollo 17 ground coverage duplicated about 80% of that of Apollo 15, much
was known about the overflown areas. For this reason emphasis was placed on the
study of color tomes of lunar surface units and on the details of small scale
features. A selection of the comments made while in lunar orbit will appear in the
Apollo 17 Preliminary Science Report (Evans and El-Baz, 1973). This paper sum-
marizes the orbital observations relating to Mare Serenitatis. Photogeologic in-
terpretations are included to confirm these observations and to point out their
geological significance.

CoLoR BOUNDARIES

The mare fill of the Serenitatis Basin has long been known to display units with
different albedo characteristics. It includes some of the darkest (low albedo) units
on the moon (Pohn and Wildey, 1970; El-Baz, 1972a). There is correlation be-
tween the albedo units and color units detected by special photographic and
photoelectric methods (Whitaker, 1972; Strom, 1972).
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Fig. 1. Oblique view looking westward across Mare Tranguillitatis (left) and Mare

Serenitatis (right) showing the similarity in apparent albedo and color of Tranquillitatis

and the dark annulus of Serenitatis. The dark patch on the southeastern rim of Serenitatiz
is shown in more detail in Fig. 2 (Apollo 17 Hasselblad 152-23328),

An attempt was made on Apollo 17 to discern the color boundaries and to
elucidate their relationships to other notable color differences in adjacent maria.
The importance of this stems from groundtruth data which indicates that color
differences reflect compositional variations; e.g., the darker and bluer the mare,
the more titanium in the basalt. The Apollo 11 and 17 sites are both located in dark
mare units; the mare basalts of both sites, as established by numerous inves-
tigators, are relatively rich in titanium (Strom, 1972).

As shown in Fig. 1, Mare Serenitatis displays two major albedo units. The
inner fill of the basin is characterized by a higher albedo than that of the darker
annulus, The latter was previously believed to be the vounger of the two units
{Carr, 1966; Wilhelms and McCauley, 1971; El-Baz, 1972a; and others). As will be
shown below, Apollo 17 provided contrary evidence, through visual observations
and orbital photographs, that the lighter colored inner fill is vounger than the dark
annulus,

In addition to the dark annulus within the basin there are darker areas on the
southeastern and southwestern parts of the basin's rim. Referring to these color
differences, the CMP made the following comment during the Apollo 17 mission:
“To me the moon has a lot more color than I had been led to believe. [Prior to the
mission] I had the impression that everything was the same color. That is far from
being true.™

In the following discussion the regions of eastern, southern, and western
Serenitatis will be treated separately.

Eastern Serenitatis

The dark material on the southeastern rim of the Serenitatis Basin (Fig. 2) is
dark gray with a bluish tint. During the mission, the CMP stated that it is similar in
color to the dark floor fill of Maraldi Crater to the east. At both localities, he also






