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Summary:   In the absence of onsite drilling, seismic 
stratigraphy appears to be the only viable technic to 
fully decipher the planet’s complex sedimentary 
history. 
  
Introduction:  The history of a earth-like planet is 
told largely in terms of its sedimentary record as 
revealed by a composite stratigraphic column.  The 
discipline of planetary geology, having had its start 
on the moon which does not have a significant 
sedimentary (other than ballistic sedimentation) or 
erosional history, has developed the very necessary 
techniques of deriving geologic column and history 
by the interpretation of exposed overlapping impact 
and volcanic materials [1-3].   
 On the moon, relative age was determined 
primarily by examination of images for superposition 
of one pattern of deposition on another; transection of 
structure; and by crater density [2 ].  These 
techniques, although highly successful, are limited by 
resolution and by the lack of structural deformation 
that allows exposure of deep stratification. The study 
of terrestrial stratigraphy is aided by examination at 
hand specimen scales as well as regional patterns of 
folding and erosion that brings previous buried 
materials to the surface in geometrically interpretable 
structures.   
 
Martian Stratigraphy:  Mars exhibits abundant 
evidence of a significant erosional history.  Channels 
attest to avenues of sediment transportation [4-5] and 
terminal deltas, and smooth plains in low lying 
topographic basins [6–10] are evidence of deposition 
in the lowest part of the many watersheds.  Indeed, 
some presumably deep basins have been completely 
filled.  Layered materials are revealed in MOC 
images in eroded areas of canyons, crater floors, and 
certain exhumed terrains.  Significant deformation by 
folding has not been identified. 
 Application of geologic mapping techniques 
adapted from lunar mapping has allowed the 
recognition of an primitive overview of martian 
stratigraphy, but detailed stratigraphy is lacking.  An 
active atmosphere and an erosion/deposition cycle on 
Mars and the resulting sedimentary deposits 
guarantees that there will be a significant 
stratigraphic record.  Despite partial exposure of 
layering in craters and canyons an active depositional 
regime and a dearth of orogenic tectonic activity 
leads to a significant buried and unobserved 
sedimentary column.   
 
Role of Sedimentary Basins:  Regions identified as 

possible paleolakes [9] have been identified as the 
depocenters for regional water sheds [11-12].  Each 
depocenter contains the sedimentary history of the 
region.  Changing sources, modes of transport, and 
local facies are recorded in the sediment composition, 
texture, structure, and distribution. 
 Each of the major watersheds was at one time a 
closed basin of internal drainage.  Deposition in 
many of the basins was sufficient to fill the original 
closed depression, so that late in their sedimentary 
history discharge into these basins was routed across 
the surface to spill into an adjacent downslope basin 
[12-13].  Only the Hellas divide lacks a evidence of 
overflow to adjacent basins. 
 
Seismic Stratigraphy: Unfortunately, the absence of 
folding and erosion to expose buried materials and 
the lack of on-site drilling to reveal the nature of 
these sediments precludes a detailed study of the 
sedimentary history of basins at this time.  In the 
absence of onsite sampling, multiple, deep-drilling 
rigs, continuous well-logs, and core samples, martian 
basin analysis will necessarily develop around remote 
seismological procedures.  Presumably, future orbiter 
missions will include radar sounder-type observations 
that will at least probe near surface structure and 
landing craft will carry active seismic capabilities to 
probe deeper stratification and structure.      
 A goal of martian stratigraphic study is the 
global correlation of the events recorded in the 
stratigraphy of the various major basins.  Seismic 
stratigraphy may reveal patterns of deposition that 
allow development of a broad scale sedimentological 
and structural history.  A well-planned, multi-probe, 
seismic program could determine structure and 
sedimentary pattern along basin edges to determine 
whether or not the basins were passive receptacles.  
Sedimentary distribution patterns could reveal 
whether sediments were deposited in basins that were 
filled to capacity with standing water or whether the 
sedimentary fill was in deposited in shallow, 
disconnected ponds and wedges that eventually filled 
the basins.   Seismic surveys could establish the 
presence or absence of a continuity of sedimentation 
most likely to have resulted from deposition in a 
marine or lacustrine environment. 
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