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    The perceived horizontality and great lateral extent of the 
interior layered deposits in the Valles Marineris led to the 
hypothesis of lacustrine origin [1,2], a notion that was re-
cently reinforced by some observations from high-resolution 
MOC and THEMIS images [3].  However, the idea that some 
of the deposits may be volcanic has also been strengthened 
[4,5,6].  For instance, many observations suggest that the 
mesas inside the Valles Marineris are tuyas (table-mountain 
volcanoes) formed in an aqueous or sub-ice environment 
[7,8].  Now, MOLA elevations, combined with Viking, 
MOC, and THEMIS images viewed in 3-D perspectives, 
make it even more plausible that some of the interior mesas 
are volcanic.  Particularly striking is a mound surrounded by 
outward-dipping beds located on the floor of southwestern 
central Candor Chasma.  I here propose that this structure is 
a volcano. 
    On Viking images, the mound resembles other mesas 
within the troughs.  It has light colored beds, capped by a 
darker layer.  However, merging of Viking images with the 
gridded version of the 128-degree MOLA topography clearly 
shows that the perceived mesa is a cone with only a small 
flat area near the top.  The cone is surrounded on three sides 
by stacks of dipping beds (Fig. 1).   
    The cone measures about 30 km in diameter, but may be 
larger as its western base is buried by a landslide.  It rises 
3800 m above the valley floor on its east side and 2400 m 
above the landslide on its west side.   200-m contours, de-
rived from the MOLA grid, were used to obtain the strike 
and dip of the beds.  Using the three-point method, a line 
was drawn between the intersection of a selected contour 
with the exposed sides of a tilted bed, yielding the strike.  A 
line perpendicular to the strike gives the dip direction.   A 
line along the dip direction, from the highest exposure of the 
bed to the strike line, furnishes the dip.  Accordingly, the 
cone is surrounded by stacks of beds dipping 14º to the 
north, 26º to the northeast, and 11º to the southeast (Fig. 2).  
No beds are exposed on the western and southern segments 
of the cone, where it is covered by dark material.   
    MOC narrow angle images superposed onto the Viking 
mosaic show that the tilted stack on the southeast side is 
composed of at least 10 evenly bedded and uniformly dip-
ping light-colored layers, whose flat surfaces are covered by 
dark material (Fig. 3), some of it riddled with small depres-
sions. The tilted stack on the northeast side is composed of at 
least 30 fine, even, light layers and may be older than the 
stack on the southeast side.  The stack on the north side also 
consists of very fine layers.  The tilted layers are truncated 
on top by a cliff-forming light-colored unit that is also cov-
ered by a dark blanket. The contact is an angular unconform-
ity (Fig. 2).  The cliff-forming bed sheds very dark talus 
indicating that the cap rock is locally interbedded with layers 
or pockets of dark material. The cliff-forming bed transitions 
to the west and south into the sloping flanks of the cone.  

Near the base all of the tilted stacks are cut by steeper, light-
colored outcrops with wind-eroded flutes.      
    What is the origin of the cone with its surrounding stacks 
of outward dipping beds?  Are they deformed former level 
beds, or are they primary depositional features?  Deforma-
tion would imply either piston-like uplift of the center of the 
cone, or circumferential collapse of the trough floor, leaving 
the center high.  Even though remotely possible, these hy-
potheses are implausible.  In addition, they are weakened by 
the angular unconformity between the dipping beds and the 
cap rock, which is more compatible with a depositional se-
quence.  If the dipping beds are indeed primary depositional 
features, the circumferential arrangement suggests that the 
cone is a volcanic edifice, because the center of volcanoes is 
commonly surrounded by outward-dipping flows or ash.    
    A volcanic cone built of light colored material could be 
composed of felsic tephra.  TES spectra for this area, how-
ever, give mostly basaltic signatures [9].  Chapman and Ta-
naka [7] envision that basaltic tephra could have formed in 
tuyas built subaqueously in a frozen lake. If so, the dipping 
beds would be foreset beds of lava deltas, composed of dis-
lodged palagonite tuff.  Also, tuyas commonly have uncon-
formable cap rocks, lack visible central vents, and have 
steeper cliffy sections at the base due to the confining ice.  
All of these features are present in this cone.  However, some 
recent, unweathered olivine deposits discovered at the base 
of the walls in the Valles Mariners suggest that perhaps the 
Valles Marineris never harbored lakes [10].  In this case the 
tephra could have come from explosive release of basaltic 
magma, which is likely to have occurred considering the low 
gravity and atmospheric pressure of Mars [11,4].  Or, the 
basaltic tephra could have come from explosive interaction 
of basaltic magma with ground ice [12] residing beneath the 
floor of the Valles Marineris. 
    The discovery of a likely volcano composed of interior 
layered deposits suggests that the interior deposits elsewhere 
could also be of volcanic origin. 
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