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GEOLOGIC CONCLUSIONS FROM APOLLO 15 PHOTOGRAPHY; 

Farouk El-Baz, Lunar Exploration Department, Bellcomm, Inc., 
Washington, D.C. 20024 

For the first time Apollo 15 carried, in the SIM bay, the 
sophisticated 3-inch Metric and 24-inch Panoramic Camera systems. 
Photographs by both cameras, when combined with those obtained 
from the Command Module by the Hasselblad Camera, constitute the 
most thorough photographic coverage of any Apollo mission to 
date. Due to the high inclination of Apollo 15 orbits, these 
photographs contain an unmatched wealth of data pertaining to 
numerous lunar surface features and processes. 

Solutions to lunar geologic problems, both regional and 
local are best sought by examining returns of all three cameras. 
Metric Camera photographs at 25-30 m resolution provide the re- 
gional setting, Panoramic Camera photographs depict detail down 
to 1-2 m resolution, and Hasselblad Camera photographs (20-60 m 
resolution range of the 500 mm, 250 mm and 80 rnrn lenses) provide 
special views due to the obliquity of the photographs or the use 
of color film. Examples are given as they may apply to specific 
lunar geologic studies. 

1. Geologic Mapping and Characterization of Surface Units 

The regional structural and stratigraphic setting of the 
hilly and furrowed terrain southeast of Mare Smythii in the 
lunar farside is best depicted in Mapping Camera terrain photog- 
raphy. This unit resembles the hilly and furrowed terra west 
of both Mare Nectaris and Mare Humorum. It appears to be con- 
trolled by fault systems which trend nearly north-south. Oblique 
photographs taken with the Hasselblad Camera show distinct elon- 
gate vents, which appear to be volcanic in origin, throughout 
the unit. Panoramic Camera photographs depict details of these 
vents and the apparently volcanic ejecta around them. This 
occurrence indicates the large extent of terra volcanism on the 
moon, it also suggests the presence of a major tectonic trend, 
with which volcanism is associated, near the eastern limb of the 
moon. 

Characterization of the Aristarchus Plateau is another 
example where the vertical as well as oblique Mapping Camera 
photographs display the regional geologic setting of the area. 
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Overall relationships between the larger features can be estab- 
lished by studying these photographs. Panoramic Camera photo- 
graphs display the surface characteristics of the various units 
in great detail, which makes photogeologic interpretations of 
the origin and stratigraphic relationships possible. Color 
photographs taken with the Hasselblad Camera and the 80,250 and 
500 mm lenses provide additional data for delineating subtle 
textural differences between the mostly volcanic units. These 
photographs also provide useful panoramas of the numerous rilles 
associated with the Aristarchus Plateau, particularly of Vallis 
Schroeteri. 

2. Study and Classification of Lunar Surface Features 

Apollo 15 ground coverage included typical examples of 
nearly all classes of lunar rilles. Comparative studies of the 
straight, accurate, sinuous, and complex rilles are possible. 
Detailed studies of one class, e.g., sinuous rilles, will be 
enhanced by the capabilities inherent in the Metric Camera 
System. For the first time, it will be possible to generate 
accurate profiles along and across meandering channels such as 
Rima Hadley. The profiles, when combined with the high resolu- 
tion Panoramic photography will aid in resolving the controversy 
of sinuous rille origins. 

Layering and banding on fault scarps (e.g., the Apennine 
Mountains), crater walls (e.g., the crater Picard), and other 
slopes (e.g., Tsiolkovsky central peaks) may also be studied 
in greater detail from the Apollo 15 photography. Relationships 
between the layers or bands and the structural setting can be 
established by tectonic maps based on the Metric Camera products. 
Panoramic Camera photographs show the local setting and extent 
of these structures. 

3. Investigation of the Processes that Modify the Lunar Surface 

The lunar surface appears to have been modified largely by 
comet and meteorite impacts of varying sizes. Apollo 15 photog- 
raphy provides coverage of numerous impact basins on both the 
far side and the near side of the moon. This photography is 
especially suited for comparative studies of these basins, their 
relative ages and stratigraphy. Detailed studies of the ejecta 
of smaller impact craters, especially those with ray-excluded 
zones (e.g., Proclus), are made feasible by the extensive cover- 
age of the Metric Camera. Panoramic Camera photographs provide 
new insight into the process of regolith formation by meteorite 
impacts. This is particularly true because of the fact that 
high resolution stereo strip photography allows direct comparison 
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of crater density and textural characteristics of large segments 
of the lunar surface. 

Volcanism appears to have played a significant role in the 
modification of the lunar surface features, both in the maria 
and in the highlands. The multitude of oblique photographs ob- 
tained by the Mapping and Hasselblad Cameras provide excellent 
material for studying surface flows of volcanic origin, e.g., in 
Mare Imbrium. Photographs taken with the Hasselblad Camera and 
the special black-and-white film at low-sun illumination angles 
(i.e., near the terminator) also display flow scarps and other 
volcanic features which are not decipherable in any other 
photography. 

4. Unusual and Newly Observed Features 

The Apollo 15 photographs portray a number of features 
which were not known from studying previous photography of the 
moon. Among these features are: 1) a fissure on the lunar far 
side which bounds what appears to have been a lava lake. The 
latter appears to have experienced a collapse of the central 
portion, leaving a frozen lava terrace and the surface markings 
of lava channels; 2) a cluster of large (over 20 km) domes in 
the vicinity of Rima Schroedinger in the southern highlands of 
the lunar far side; the domes appear to be associated with iso- 
lated mare-like units and a wrinkle ridge which cross-cuts old 
crater rims and surrounding terrain; and 3) a cluster of unique 
surface markings on a dark plateau-like area between the Haemus 
and Apennine Mountains. These irregular markings are unlike 
any familiar lunar surface features and are presently not 
understood. 

Apollo 15 returned over 6,000 photographs taken of the 
lunar surface from orbit. The photographs constitute a major 
scientific return of the mission; they are essential to our 
understanding of the moon and its history by extrapolation of 
knowledge gained by surface exploration to  large^ areas. 
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