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PRELIMINARY PHOTOGEOLOGIC MAPPING IN THE MEMNONIA REGION OF MARS. 
James R. Zimbelman, Lunar and Planetary Institute, 3303 NASA Road 1, Houston, 
Texas 77058. 

Preliminary geologic mapping in the Memnonia region of Mars (7.5O~ to 
22.5OS, 145OW to 1500W) was carried out as part of the Mars Geologic Mapping 
project within the Planetary Geology and Geophysics Program. The products of 
this program will be new geologic maps of selected areas of Mars at a scale 
of 1:500,000, using the MTM photomosaics as base maps. The work described 
here covers MTM sheets -10147, -15147, and -20147. The final geologic maps 
for these three sheets will result from collaboration with researchers at 
Arizona State University and the U.S. Geological Survey at Flagstaff, AZ. 

Previous geologic maps of global (1,2) and regional (3) extent have 
delineated the major units present in the Memnonia region. Lightly cratered 
volcanic plains that originate near the Tharsis Montes cover most of the 
surface west of 147OW longitude while to the east the terrains consist of 
moderately to densely cratered plains, in places cut by the channeling events 
that produced Mangala Vallis (3). The 'dichotomy' of ages represented by the 
cratering history of the Memnonia plains units is part of a boundary that is 
global in extent, separating the old highlands of the southern hemisphere 
from the young lowlands of the northern hemisphere (1). The dichotomy 
boundary has attracted considerable attention in efforts to date the relative 
timing and superpositional relationships of units in the Isidis-Arnenthes- 
Aeolis region (4,5,6) and the Nephenthes-Nilosyrtis region (7). The 
dichotomy boundary in the Memnonia region lacks the vertical relief 
associated with the boundary at other locations. Numerous grabens with a 
N70°E orientation cut across all of the plains units in the Memnonia region 
(3). The largest graben, Memnonia Fossae, is interpreted to be the source of 
the floods that carved Mangala Vallis (8). 

Eight major units have been identified in the study area (Fig. 1). The 
youngest units represent three episodes of channel erosion (chg, ch2, chl) 
that contributed to the formation of Mangala Vallis. The youngest channel 
unit (ch3) emanated from a large graben at 18.5OS, 149.4OW but the oldest 
channel unit (chl) contains erosional features that do not point toward the 
source area of the youngest channel unit, so that an additional source of 
water may be the old mountain materials exposed near 16OS, 147OW. The 
youngest plains unit has a smooth surface texture (ps) at the resolution of 
the photomosaic images. An aeolian origin for the smooth plains presently is 
favored. The eastern portion of the map area consists of plains with 
numerous lobate ridges (pr), here interpreted to be flow fronts of lavas 
associated with the Tharsis Montes, Arsia Mons in particular. The oldest 
plains unit contains the highest density of impact craters (pc). The 
cratered plains are interpreted to be old lava flows that have experienced 
considerable reworking. The oldest units in the study area form a barrier 
between the ridged plains to the east and the smooth and cratered plains to 
the west. Hilly and cratered materials (hc) include numerous sinous ridges 
that appear to be tectonic in origin. Isolated mountain areas (m) display a 
unique, finely grooved surface texture suggestive of a large amount of 
erosion. Both the hilly and cratered material and the mountain material seem 
to have undergone extensive modification. Map unit areas (in lo3 km2) are: 
ch3 (5), ch2 (111, chi (191, ps (43), pr (76), pc (241, m (22), hc (70). 

Four classes of craters are observed in the study area. Class 4 craters 
are the youngest of the impact craters and they display distinct ejecta 
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margins and surface textures, have raised rims with a sharp rim crest, and 
often have complex interior morphology. The class 4 craters are most common 
on the smooth plains and on the channel materials, where they have been 
eroded by the channeling process. Class 3 craters lack the ejecta detail 
evident in class 4 craters but the class 3 craters have raised rims and often 
have complex interior morphology. The class 3 craters are most common on the 
ridged plains. Class 2 craters have very subdued rims and flat, featureless 
floors. The class 2 craters are most common on the cratered plains and the 
highland materials. Class 1 craters are highly degraded, generally with 
incomplete rims. Two large class 1 craters are present in the study area, 
both occuring within the hilly and cratered material. 

The preliminary mapping in the Memnonia region demonstrates that 
significant differences exist between the emplacement and modification 
histories of the ridged plains and the materials not covered by the volcanic 
flows from Tharsis. The contact relationships between the various map units 
appear to be dominated by superposition rather than truncation resulting from 
erosion, with the exception of the channel materials. 
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Fig. 1 (right) . Simplified geologic 
map of the Memnonia study area. 
Contacts are dashed where uncertain 
or where obscured by crater deposits. 
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