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GEOLOGIC MAPPING OF SOUTHERN MANGALA VALLES, MARS. 
James R. Zimbelman, Center for Earth and Planetary Studies, 
National Air and Space Museum, Smithsonian Institution, 
Washington, D.C. 20560. 

Geologic mapping in the Memnonia region of Mars along the 
southern (headward) portion of Mangala Valles has been carried 
out as part of the Mars Geologic Mapping program. Three geologic 
maps at a scale of 1:500,000 (MTM sheets -10147,-15147, -20147) 
will result from this effort, two of which are under review and 
one that will be completed soon. Responsibility for the three 
maps is shared with other researchers at NASM and at Arizona 
State University. 

Mangala Valles heads in terrain of complex and diverse 
geologic and tectonic history (Fig. 1). The oldest materials 
(Nplh and Nm) form ridges that run north-south through the 
region, separating some subsequent units. The orientation of the 
ridges is controlled by tremendous scarps, most likely faults, 
some with over 2 km of vertical relief (1). The faulting may be 
related to a basin-forming impact event (2) whose center is in 
Daedalia Planum, mostly buried by Tharsis volcanics (3) . 
Superposed on the eastern margin of the ridges are old cratered 
plains (Npl) . The Noachian materials are all embayed or 
truncated by the Mangala Valles materials which are Hesperian or 
younger in age. The most widespread material associated with the 
Valles system (Hchp) has a few streamlined features on its upper 
surface but it also has a pronounced lobate margin in places so 
that both fluvial and volcanic origins may be involved. This 
material is deeply scoured by the erosion associated with the 
formation of the Mangala Valles channels (Hchlr2). Topography 
derived from Earth-based radar measurements (4) show that east of 
the present main channel (Hch2) the oldest channel materials are 
200 to 400 m higher than the channel, while the cratered plains 
west of the channel are tilted to the east (5; Fig. 2). The 
geometry of the deposits are interpreted to indicate that the 
main stream channel moved progressively westward during the 
course of outflow events at Mangala Valles. Radar-derived 
topography along the present main channel show that Mangala 
Valles follows an average gradient of .001 (Fig. 3), consistent 
with active rivers at a comparable distance from their source 
(6). This raises that possibility that some of the fluvial 
activity at Mangala Valles may have been sufficiently longlived 
to begin development of a graded profile. The youngest material 
in the map area are volcanic plains associated with Tharsis 
volcanism (AHt), kept from making contact with the Mangala 
materials by the topography of the Noachian materials. 
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Figure 1 (right). Simplified geologic map of MTM -7.50 

sheets -10147, -15147, and -20147. See text for 
discussion of units. 
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Figure 2. ~ e o l o ~ i c  interpretation added to 
topographic profile obtained from Earth-based radar 
(data described in 4). 
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Figure 3. Relative elevations along the main channel 
of Mangala Valles (unit Hch2) obtained from Earth- 
based radar (data described in 4). Numbers give 
latitude of data point. -22.5- 150' 145" 


