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Introduction: The Valles Marineris (VM) canyon 
system of Mars is closely related to large flooding 
channels, some of which emerge full born from cha-
otic terrain in canyon floors.  Coprates Chasma, one of 
the largest VM canyons, is connected at its eastern 
end to chaotic terrain in Capri Chasma. Despite the 
likely large volumes of groundwater that discharged 
from Capri Chasma [1], no evidence of related fluvial 
activity in Coprates Chasma has thus far been re-
ported. Instead, Coprates Chasma studies have focused 
on isolated dendritic networks [2], alluvial fans [3], 
and interior layered deposits [4, 5], none of which 
directly concerns the Coprates-Capri junction. 

Here is presented an analysis of the regional to-
pography which, together with photogeologic interpre-
tation of available imagery, suggests that ponding due 
to late-stage discharge of water from Capri Chasma 
chaotic terrain produced a shallow lake spanning parts 
of Melas, Coprates, Capris and Eos Chasmata 
(MCCE). Overflow of this lake at its eastern end re-
sulted in delivery of water to downstream chaos re-
gions and outflow channels.

 Shoreline Features: The ponding hypothesis is 
motivated primarily by the identification of scarp and 
terrace features which, despite a lateral spread of 
about 1500 km, have elevations closely clustered about
the maximum ponding elevation of the region (-3562 
m). The features are widespread in the MCCE system 
and those from a preliminary survey are shown in 

Figure 1 along with the surface of the putative paleo-
lake that formed them. A close spatial relationship 
between shoreline features and lake boundary is ob-
served. The paleolake surface was generated using 
IDL code that operated on 1/128th degree gridded 
MGS MOLA elevation data to fill the MCCE system 
(starting from western Capri Chasma) until overflow 
occurred.  Mean lake depth is 842 m; maximum depth 
is 1680 m, in eastern Coprates Chasma.

Most of the putative shoreline features are terraces 
found near the foot of canyon walls and around mesas 
and knobs on canyon and chaotic terrain floors (Fig-
ures 2 and 3). Terrace widths vary from 100s m to 10s 
km, and frequently appear to be layered in THEMIS 
VIS and MGS MOC images (e.g., Figure 2). 

Canyon Floors: Also suggestive of a lacustrine 
environment is the smoothness of the Melas and 
Coprates Chasmata floors, especially immediately
west of Capri Chasma. The paleolake floor is early- to 
mid-Amazonian [7], suggesting that ponding likely 
attended the final periods of outflow channel dis-
charge in Capri Chasma. Superposition relationships 
(see below) also suggest that ponding postdates any 
lacustrine activity associated with the Valles Marin-
eris interior layered deposits [5].

Overflow: Simulated ponding in the MCCE sys-
tem yields an overflow point at its eastern extremity in 
Eos Chasma. While most of the chaotic terrain within 
the paleolake boundary is filled with randomly ori-

Figure 1.  Proposed paleolake in the Melas-Coprates-Capris-Eos Chasma system, in light blue, superimposed on THEMIS 
mosaic [6] and color-scale MGS  MOLA topography. Shoreline features shown in bright red. Locations of other figures as indi-
cated.
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ented angular mesas or rounded knobs exhibiting no 
obvious signs of channel flow, the lake overflow re-
gion contains clear indicators of fluvial erosion in a 
consistent east-west orientation (Figure 4). Specifi-
cally, scour marks suggest an eastward convergence of 
flow lines at the overspill point, and are reminiscent 
of, although not as clearly defined as, the erosional 

features upstream of the narrow Aram Chaos outlet 
channel. Contextual consideration of the eastern end
of the MCCE paleolake suggests that overflowing wa-
ter eroded through the large interior deposit separat-
ing Capri and Eos Chasma, and that this deposit was 
therefore pivotal in damming discharged groundwater
(and supports the young paleolake age). 

Downstream of the overflow point, the direction 
set by the scour marks is paved by smooth material in 
a band leading directly to the scoured channel enter-
ing the next major region of chaotic terrain, Aurorae 
Chaos.  The smooth deposit appears to be made up of 
material eroded from the interior deposit at the MCCE 
paleolake overflow. The next region of chaotic terrain 
downstream of Aurorae Chasma is Hydraotes Chaos, 
which lies in a relatively deep basin, and would be the 
next significant ponding location for flow originating 
in the MCCE region. Crucially, it is also the only 
other Chryse Planitia chaos region to exhibit terraces
on mesa walls, and these have been attributed a lacus-
trine origin by other authors [8].

Alternative water source: The lake elevation cor-
responds closely to the -3760  560 m northern plains 
shoreline [9], suggesting it may initially have been 
part of a much larger northern ocean. As the ocean 
withdrew, the barrier presented by the Eos-Capris 
Chasma interior deposit may have focused drainage of 
Coprates Chasma at the observed overflow point. 
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Figure 2. Layered terraces (arrows) at the foot of the north 
Coprates Chasma wall (canyon rim toward top, THEMIS 
V16915001).

Figure 3. Large bench (“B”) south of plateau (“P”) bound-
ing Capri Chasma. Bench elevation coincides with putative 
paleolake level. Thinner terraces (“T”) found at lower ele-
vations. (THEMIS I01875001).

Figure 4.  Streamlined scours (arrows) occur in the vicinity 
of the computed paleolake overflow point (black dot). Re-
gions inundated by the paleolake are in blue, with black 
outline. (THEMIS mosaic [6])
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