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LATE-STAGE EFFUSION AND MASS-WASTING ON ASCRAEUS MONS 
VOLCANO, WARS. James R. Zimbelman, Center for Earth and 
Planetary Studies, National Air and Space Museum, Smithsonian 
Institution, Washington, DC 20560 

Ascraeus Mons is the northernmost of the three aligned 
shield volcanoes that comprise the Tharsis Montes on Mars (1). 
Published geologic maps of Ascraeus Mons usually show the shield 
as a single unit, surrounded by dne or more plains units of 
volcanic origin (2-4). Recently geologic mapping of Ascraeus 
Mons was undertaken at a scale of 1:500,000 as part of the Mars 
Geologic Mapping program of NASA. This work describes initial 
results from photogeologic mapping of Mars Transverse Mercator 
(MTM) sheets 10107 (5) and 10102 (6), covering the area between 
7.5O~ to 1 2 . 5 ~ ~  latitude and 1 0 0 ~ ~  to 110% longitude (Fig. 1). 

The two MTM sheets include the southern two-thirds of the 
shield that comprises the bulk of the relief associated with the 
Ascraeus Mons volcanic construct. These sheets also include the 
complex of six to eight nested calderas at the summit of the 
volcano, a series of erosional scours in the southern margin of 
the basal flank, and most of an enigmatic lobe-shaped feature 
adjacent to the western flank. Detailed mapping has revealed 
superpositional relationships and morphologic features that 
provide new clues to the complex history of the volcano. 

Subtle but significant differences exist between the eastern 
and western flanks of Ascraeus Mons. The eastern flank is 
superposed by lava plains that originated from the channels and 
longitudinal depressions scoured into the southern flank. Lava 
effusion from scours on both the southern and northeastern flanks 
have been previously mapped as the last volcanic emplacement 
associated with this volcano (4). In contrast, the base of the 
western flank grades into the adjacent plains without obvious 
superposed flow margins. Below an elevation of about 12 km (I), 
the western flank contains many elongate depressions that are 
aligned with the topographic slope. This disrupted zone 
terminates at an irregular scarp with about 300 m of relief, 
located at about 10 km elevation. Below the scarp a smooth unit 
covers the lower flank, gradually merging with the adjacent 
Tharsis plains below the break in slope that defines the base of 
the volcanic shield. Subtle lobate margins and sinuous channels 
on the smooth unit are interpreted to indicate that the smooth 
texture results from late-stage effusion of very fluid lavas, 
activity that post-dates all other units on the shield surface. 
The eastern flank is mostly exposed at elevations above 10 km, 
except on the extreme eastern margin where sinuous depressions 
indicate the early stages of flank degradation like that on the 
western flank. These results indicate that effusive activity 
continued at elevations below 10 km after cessation of eruptions 
from vents on the southern and northeastern flanks. 

The lobe-shaped deposit west of Ascraeus Mons terminates 
with a ridged unit superposed on the Tharsis plains. However, 
the upslope margin of the deposit is truncated and embayed by 
volcanic plains emanating from the southern vent area, indicating 
that the lobe was emplaced prior to the cessation of flank vent 
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activity. Within the lobe deposits are channelized reaches, 
truncated by the subsequent plains flows, that indicate at least 
some form of effusive activity accompanied lobe emplacement. The 
lobe location does not correspond to the degraded portions of the 
lower western flank, so that lobe emplacement does not appear to 
be associated with gravitational failure of the western flank, as 
proposed for the lobe by Arsia Mons (7). An arcuate block 10 km 
wide and 100 km long was downdropped within the lobe, apparently 
subsequent to lobe emplacement. The mapped relationships of the 
lobe units at Ascraeus Mons are compatible with observations of 
the Arsia Mons lobe but are distinct from some relationships 
between the lobe and shield at Pavonis Mons (8). This increases 
the likelihood that the lobes on all three Tharsis volcanoes may 
involve more than a single emplacement mechanism. 

The flanks of Ascraeus Mons lack prominent concentric graben 
within about 100 lun of the caldera rim, in contrast to both 
Pavonis Mons and Arsia Mons (8). Also, the flanks of Ascraeus 
Mons have several shallow terraces, spaced 30 to 50 3 a  apart, 
similar in appearance to terraces on Olympus Mons (9) but more 
pronounced than the subtle terraces on the flanks of Pavonis 
Mons and Arsia Mons (8). Both the terraces and the concentric 
graben should provide useful constraints on the tectonic stresses 
developed within martian shield volcanoes (10,ll). 
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Figure 1. Location of MTM sheets 10107 and 10102. Photobase (12). 
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