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Figure 1. Geomorphic map of the Olympus eastern flank. Mesa material is shown in blue, dark red lines show lava flows, 
red – wrinkle ridges, violet – channels, green – dike extrusions, white – landslides?, red-and-yellow numbers – crater ages. 
 

Introduction:  This work is based on the 
photogeologic analysis of the High Resolution Stereo 
Camera (HRSC) images of the eastern flank of Olympus 
Mons volcano and adjacent lowland plains taken at orbit 
1089 (Fig.1). The MGS MOC images were also used. This 
study continues our analysis of the western flank of 
volcano [1-2]. First results on the eastern flank have been 
presented in [3-6]. 

Observations: The study area includes eastern 
flank of Olympus Mons volcano and adjacent low-
land plains. Lava flows cover the volcano slopes 
(except some steep scarps) and descend to the plains. 
In contrast to several small mesas in the wes-tern 
flank of Olympus Mons, only one relatively large 
mesa-like feature (covered by lavas, Fig.2) and a few 
small steep-sloped hills (all marked in blue in Fig.1) 
are observed here. Layers in their slo-pes are rarely 
seen most likely because of a dust mantle, whose 
presence is suggested from observa-tion of down-
slope trending dark streaks [e.g., 7]. 

 
Figure 2. HRSC image of the SE edge of the eastern flank 
mesa. Dark-red shows lava flows. 

At the foot of the steep slopes of the volcano 
eastern flank there are observed five features (white 
contours in Fig.1), which have morphologic simila-
rities with terrestrial landslides and/or rock glaciers.  

The lowland plains neighboring volcano typi-
cally have a smooth surface with locally seen lava 
flows. In their southern part of the plains, a few 
networks of channels starting from the steep-sloped 
troughs are visible (violet lines in Fig.1). They were 

first described by [8]. The channels intersect, anas-
tomouse and form networks; the largest network is 
about 10 km wide and 60 km long. The morphology 
of these networks, including presence of stream-
lined islands and terraces (Fig. 3), resembles that of 
the Martian outflow channels, which were previous-
ly interpreted as formed by the catastrophic release 
of subsurface water [e.g., 9].  

 
Figure 3. Fragment of the channel network. Arrows show 
terraces, red dotted line – area of crater counts (see also 
Fig. 5). 

Recently, this interpretation has been challenged 
by suggestion that highly fluid lavas could have cut 
the channels [e.g., 10]. Our observations show that 
some segments of the channels, usually close to the 
source troughs, have levees and sometimes are 
fringed with lava flows, while other segments have 
no levees and their slopes are terraced [11]. Probab-
ly these two varieties of the channels were predomi-
nantly carved by lavas and water correspondingly.  

On the lowland plains, locally on the volcano 
slope and at the edge of the Olumpus summit 
plateau, wrinkle ridges are observed (red lines in 
Fig.1), which are usually interpreted as the result of 
compressional deformation [e.g., 12].  

In some places, wrinkle ridges border the arch-
like terraces at the foot of the volcano slope. In one 
of such places we see the channel crossing a terrace 
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(Fig.4). Here streamlined islands suggest that the 
direction of the channel forming flow was uphill 
suggesting that the wrinkle-ridged terrace formed as 
the result of tectonic compression and uplift 
subsequent to channel incision. 

 
Figure 4. The channel appearing to climb the tectonic 
terrace. A streamlined island is indicated by the small 
arrow, and flow direction by the large arrows. 

In the HRSC and MOC images of the lowland 
plains, ridges that are significantly more rectilinear 
than normal wrinkle ridges are observed. Sometimes 
they merge into linear chains of dome-like hills ob-
viously superposed on the channels (Fig.5). These 
ridges and chains of hills are morphologically si-
milar to those observed in other areas of Mars and 
interpreted as volcanic ridges and cones above the 
dikes [13, 14]. 

 
Figure 5. Extrusions of lavas (arrows) superposed on 
channels. Fragment of MOC M22-01909. 

Crater counts. They showed that lavas cover-
ing the eastern flank of the volcano are 190-200 Myr 
old, the surface age of the plains neighboring the 
eastern flank is between 30 and 80 Myr old, and at 
least one of the channel networks formed ~26 Myr 
ago (Figures 3 and 6). 

          
      Figure 6. Plot of crater counts in the channel floor (see 
area of crater counts in Fig.3). 

Discussion and conclusion. The eastern flank 
of Olympus Mons, like its western flank, is not only 
an accumulation of lavas but contains layered depo-
sits probably deposited from the atmosphere. At the 
foot of the eastern scarp were found a few landforms 
resembling rock glaciers and/or landslides. In the 
neighboring plains there are observed trough and 
channel networks carved by water and/or lava. Here 
are also seen tectonic compressional landforms as 
well as volcanic ridges and chains of cones (tracing 
dike emplacement), all postdating the channels. Such 
valley networks and wrinkle ridges are typical for 
Hesperian time [9, 12]. Here they are very young 
(<26 Myr) being probably the effects of the latest 
stages of the Olympus Mons volcanism and topogra-
phic load. The extremely long duration of the 
Olympus Mons volcanic activity (since 3.9 Gyr until 
very recent [1, 15]), that implies correspondinly long 
hydrothermal activity, makes this area to be 
interesting as potential Martian life habitat. 

References: [1] Neukum G. et al. (2004) Nature, 432, 
971-978. [2] Basilevsky A.T. et al. (2005) Solar System 
Res., 39, 99-116. [3] Neukum G. et al. (2005) LPSC 36, 
abs. 2144. [4] Basilevsky A.T. et al. (2005) DFG 
Kolloquim “Mars and the Terrestrial Planets”, August 29-
30, DLR Institut, Berlin. [5] Neukum G. et al. (2005) ibid. 
[6] Basilevsky A.T. et al. (2005) Vernadsky-Brown 
microsymposium-42, abs. M42-06. [7] Sullivan R. et al. 
(2001) JGR, 106, 23607-23634. [8] Mouginis-Mark P.J. 
(1990) Icarus, 84, 362-373. [9] Carr M. (1996) Water on 
Mars, Oxford Univ. Press, 229 p. [10] Leverington D. 
(2004) JGR, 108, doi 10.1029/2002 JE002311. [11] 
Pupysheva N.V. et al. (2006) LPSC 37, abs. 1144. [12] 
Mueller K. & Golombek M. (2004) Ann. Rev. Earth 
Planet. Sci., 32, 435-464. [13] Head J.W. et al. (2005) 
Vernadsky-Brown microsymposium-42, abs. M42-21. [14] 
Head J.W. et al. (2005) ibid, abs. M42-22. [15] Hartmann 
W. & Neukum G. Space Sci. Rev. 96, 165–194 (2001). 

 

Lunar and Planetary Science XXXVII (2006) 1179.pdf


