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     Introduction:  The interior layered deposits (ILD) inside 
the Valles Marineris are still not fully understood.  The ques-
tion remains whether they are of lacustrine or volcanic ori-
gin.  A flood of new data has clarified some issues but also 
raised new problems.  It has become clear that not all ILD 
are created equal.  High ILD mounds may have flat lying or 
inclined strata; low areas may be floored by light layers or a 
variety of other deposits.  This report focuses on the origin of 
some light, layered deposits in west Candor Chasma.  They 
occur in the high mound of Ceti Mensa and on the low 
trough floor surrounding the mound.  I propose that the low-
lying deposits may have been eroded from the ILD in Ceti 
Mensa and redeposited in the surrounding low regions.  
     Fan and delta deposits:  To explore whether some of the 
materials in west Candor Chasma might be of aqueous ori-
gin, I surveyed fan and delta deposits in craters at the mouth 
of Nanedi, Sabrina [1], and Uzboi Valles [2,3,4], deposits 
located within Holden NE crater [5,6,7], and deposits in 
several unnamed craters [8,9,3,5].  The exposures in mar-
ginal scarps of fans or deltas in the craters display mostly 
finely and evenly bedded, quasi horizontal beds, even though 
more rugged layers are recognized in places.  Locally, for-
mer channels standing in inverted relief cross the surfaces 
[3,5,6,8]. Within the Valles Marineris, the only possibly 
quasi-deltaic deposits so far recognized, lie at the outlet of 
valley networks originating within ILDs on the floor of Me-
las Chasma (Fig. 1) [10].  The deposits are composed of 
rounded or oval blocks that have raised edges and appear 
disrupted [11,12]. Few similarly rounded and disrupted beds 
associated with fans or deltas were found elsewhere, except 
for one place on Uzboi delta (Fig. 2) [4].   
     Ceti Mensa:  A deposit with similar rounded blocks oc-
curs on Ceti Mensa in the center of west Candor Chasma 
(Fig. 3) [11].  The deposit originates near the top of the 
mensa within an irregular alcove containing erosional rem-
nants of a former layer. Below the alcove ridges developed, 
which trend down slope and have vaguely dendritic and dis-
tributory patterns (Fig. 4).  The ridges evolve down slope 
into networks forming the margins of the rounded blocks.  
The deposit slopes northeast at 6 degrees and terminates in a 
lobe on the trough floor.  Disrupted and lobate materials, but 
without rounded blocks, are also seen elsewhere on Ceti 
Mensa.  They extend to the west, southeast, and east. 
      Trough floor: Ceti Mensa is surrounded by light layered 
deposits that fill vast sections of the low areas near mensa.  
These layered deposits do not appear to be continuous with 
layers in the mensa. The deposits bury wall-rock landslides 
and are therefore younger than the slides.  According to 
Quantin et al. [10], nearly all ILDs in the Valles Marineris 
are older than the wall-rock landslides, making these depos-
its exceptional young.  On THEMIS (Thermal Emission 
Spectrometer) and Viking images the deposits appear hum-
mocky; on narrow-angle MOC (Mars Orbiter Camera) im-
ages the deposits are finely and evenly layered, similar to the 
layers in fans and deltas elsewhere on Mars.  However, the 

west Candor deposits are not flat-lying, but contorted into 
domes, monoclines, anticlines, and synclines (Fig. 5).  Also, 
they are punctuated by conical hills.   
     Discussion:  The similarity of the lobe on Ceti Mensa 
with the possibly deltaic deposits on the Melas Chasma floor 
suggests an aqueous origin.  However, the physical situation 
is different: the Ceti Mensa lobe originates near the top of an 
ILD mound and slopes downhill toward the valley floor; the 
Melas Chasma rounded deposits lie on the floor.  The fol-
lowing scenario could explain the origin of the Ceti Mensa 
lobe: water liberated from the disrupted layer in the alcove 
could have formed debris laden channels flowing downhill 
and giving rise to the ridges with inverted relief.  Farther 
down slope the water partially froze to form mixtures of ice 
and water.  Some of the ice blocks evaporated to form kettle 
hole-like depressions; the debris laden water surrounding the 
ice blocks formed the network of ridges.  A prerequisite for 
this scenario is that the top layers of Ceti Mensa incorporated 
water or ice.  Ice could have been present if the beds in the 
mound are of lacustrine origin, but they could have been 
present as well if the mound was a sub-ice volcano [13]. 
     Substantial erosion of Ceti Mensa eventually blanketed 
the adjacent trough floors with thin, evenly layered deposits.  
These deposits may have contained gypsum in the subsur-
face, which would account for the contorted appearance.  In 
Juventae Chasma, gypsum was seen at the base of an ILD 
mound containing kieserite.  Kieserite is also recognized in 
the slopes of Ceti Mensa [14], possibly allowing for a similar 
situation.   
     Based on Viking images, Lucchitta [15,16] recognized a 
two-stage development of the ILDs within west Candor 
Chasma.  At the time, the younger deposits were interpreted 
as of volcanic origin.  In light of the present observations, it 
is more likely that these younger deposits are secondary, 
eroded from Ceti Mensa and redeposited in the adjacent 
troughs.  The presented evidence is most consistent with 
aqueous or perhaps cryogenic processes. 
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