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Introduction:  Level, bench-like platforms in the 

interior of the Gorgonum Chaos basin appear to be 
shorelines associated with an ancient lake.  These 
shorelines, however, seem to lack the typical features 
of shorelines associated with wave and current trans-
port and erosion, such as crescentic embayments, spits, 
barrier islands, and wave-cut cliffs.  Rather, the lake-
facing platform edges are commonly rounded and cu-
mulate in planform, often evenly encircling presumed 
islands.  We interpret these shorelines to have been 
formed by outward growth in a quiescent environment, 
possibly in ice-covered bodies of water and possibly, in 
part, as chemical precipitates. 

Gorgonum Chaos:  The Gorgonum Chaos basin is 
an ancient, highly degraded 220-km diameter basin 
centered at about 37ºS and 173ºW.  The basin itself 
lacks a well-defined rim, and probably was created 
through erosional integration of at least three impact 
basins that were subsequently mantled by thick airfall 
deposits during or prior to the earliest Noachian [1,2].  
This basin, together with the nearby Atlantis, Newton, 
and Ariadnes basins have been suggested to have 
hosted deep lakes during part or most of the Noahian 
[3], and it has been suggested that at least once the 
lakes were deep enough to have formed an integrated 
basin overflowing to form Ma’adim Valles [4]. The 
edges of these basins exhibit linear features that have 
been interpreted as possible shorelines [3].  The pre-
sent abstract focuses, however, on bench-like features 
at the bottom of the Gorgonum Chaos basin that appear 
to have been formed in association with a post-
Noachian lake.  The Gorgonum Basin is shown in Fig-
ure 1, with the general location of the post-Noachian 
lake outlined in cyan. 

 
Fig. 1.  Perspective view of the Gorgonum basin, 

looking north. 

The center of the concave basin is partially occu-
pied by the knobby “chaos”.  These are generally flat-
topped mesas that appear at one time to have been a 
continuous deposit that has been dissected into isolated 
mesas along linear trends.  We have interpreted such 
deposits in this and other basins in the region to be 
lake-related deposits, possibly evaporates that have 
been partially dissolved [5].  These deposits were em-
placed and eroded prior to the features discussed here. 

Shoreline Features:  The center of Gorgonum ba-
sin is relatively free of chaos knobs (Fig. 1) and is a 
relatively level plain at an elevation of about -350 to -
400 m.  This central depression is ringed by benches 
that rise abruptly to an elevation of about -300 to -310 
m (Fig. 2). 

 
Fig. 2.  Part of the Gorgonum basin floor showing 

flat-topped mesas (see arrows).  The image is ap-
proximately 18 km from edge to edge.  A portion of 
Themis VIS image V01904003. 

These the tops of these benches are very flat and 
accordant across more than 90 km of basin floor (ar-
rows in Fig. 3).  This flatness and accordance is the 
primary evidence for the deposit being associated with 
a paleo lake. 
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Fig. 3.  Profile through the center of Gorgonum 

Basin, showing accordant, flat-topped benches (ar-
rows).  The higher projections are remnant mesas of 
the “chaos” deposit. The elevation range is -50 to -
450 m, and the distance from -60 to 60 km. 

The planform shape of the benches is unusual in 
several respects.  The first is that the scarp edge is very 
irregular, with numerous islands, broad holes, and long 
reentrants and projections (Fig. 4).  The second charac-
teristic is the detailed shape of the scarp edge, which 
generally displays rounded edges, and where sharp 
beds occur, they generally are on inside rather than 
exterior bends. Planforms associated with erosional 
retreat of scarp edges generally have sharp projections 
and broad, shallow reentrants, whereas surfaces and 
scarps characterized by outward growth show rounded 
projections and sharp bends in the interior of  reen-
trants [6], although some erosional scarps associated 
with landslides also exhibit this pattern. 

 
Fig. 4.  A detail from Figure 2.  The image is ap-

proximately 7 km from edge to edge. 
 Origin of the benches and scarps.  The extreme 

degree of flatness and levelness of the benches suggests 
very strong gravitational control across as much as 100 
km.  An association with a ponded body of water is the 

most likely explanation.  Depositon or erosion in asso-
ciation with eolian, volcanic, or groundwater processes 
are unlikely to exhibit so strong a gravitational control.  
A number of lacustrine scenarios have been investi-
gated to explain the features of these benches. 

1.  The benches are constructional features associ-
ated with open water and shoreline processes assocated 
with waves and currents.  The bench planform shows 
little similarity to typical open-water lake deposits.  
Waves tend to preferentially erode headlands and cre-
ate a relatively smooth shoreline that often features 
barrier islands, spits, and offshore bars. Shorelines are 
generally concave between headlands due to wave re-
fraction.  These patterns are inconsistent with the ob-
served scarp planform, and no evidence was found for 
the morphological and depositional features associated 
with open-water shorelines.  Another difficulty with the 
open-water, wave-dominated scenario is a suitable 
source of sediment for constructing the benches.  The 
extreme levelness of the benches and the lack of fluvial 
imprint makes it difficult to imagine a mechanism for 
transport of sediment across several kilometers of level 
bench top. 

2.  The benches are erosional features associated 
with retreat  of formerly more extensive deposits.  If 
the erosion was by waves and currents, then the same 
objections occur as for the previous scenario.  No flu-
vial overprinting is seen.  If erosion was by mass wast-
ing, extensive deposits should be found on the basin 
floor immediately adjacent to the scarps, and for the 
extensive retreat necessary for forming the observed 
scarp planform, some mechanism for removal of the 
eroded sediment would have to be identified. 

3.  The benches are constructional features associ-
ated with sediment deposition in  still water.  The 
rounded scarp planform suggests a depositional origin 
of the benches. Still water might occur, for example, 
beneath a frozen ice cover.  The greatest difficulty for 
this scenario is accounting for the supply of sediment 
from the outer edge of the platform to the growing 
edge of the scarp.  This would presumably have to oc-
cur at the base of the ice cover by unknown mecha-
nisms.  Finding a source of sediment for lake in a fro-
zen landscape is not obvious.  Possibly eolian deposi-
tion on the lake surface and its transferal through the 
ice could account for the sediment. 

4.    The benches are constructional features associ-
ated with chemical deposition.  Deposition of salts 
from solution might be an alternative mechanism for 
outward growth of the benches, either in open water or 
beneath an ice cover (presumably very slowly due to 
slow sublimation rates of ice).  Because the deposits 
occur at the bottom of a deep basin, supply of salts by 
groundwater is a possiblility. 
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5.  The benches are subsidence features due to re-
moval of underlying deposits by solution or melting.  
Presumably the original surface would have been 
formed by lacustrine processes due to its levelness.  
Although this remains a possibility, few features char-
acteristic of collapse have been noted.  Scarp edges are 
smooth and abrupt, with no tensional cracks or arcuate 
scars. 
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