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A DUNE CLASSIFICATION SCHEME FOR MARS: SOUTHERN HEMISPHERE 
EOLIAN BEDFORMS. 

BY RAUL CAMPOS-MARQUETTI, JR., REMOTE SENSING TECHNOLOGIES, P.O. BOX 37382 
ALBUQUERQUE, NEW MEXICO 87179 

Studies of Viking Orbiter imagery indicates that much of the present 
surface of Mars is dominated by active eolian processes. This activity is 
visible as dune forms that exhibit a large range of morphologies and areal 
extent. Many of these bedforms are comparable to those found in terrestrial 
deserts, though within the south polar region of Mars a whole range of bed- 
forms exist that have no terrestrial analogs. A dune classification scheme 
has been constructed that consists of four major bedform classes, and is 
based on their morphologies and surface areas. These four classes are: 
the Type I Ergs or Sand Seas, the Type I1 Dune Fields and Mounds (consists 
of 4 subgroups, the Type I11 Dunes (has 5 subgroups), and the Type IV 
micro-bedforms. Though the north polar Mare Boreum Erg is mentioned 
briefly, the focus of this paper will be the southern hemisphere dunes. 

The Type I Ergs on both the Earth and Mars have areal extents that 
range between ten thousand to hundred of thousands of km2. On Mars the 
Type I Erg is characterized by the circumpolar Mare Boreum Erg of the north 
polar region. It has an areal extent of approximately 700,000 km2 and is 
composed of coalesced transverse dunes, barchanoid dunes and ridges, dome 
and some longitudinal dunes along its southernmost margins. 

In the southern hemisphere the Type I1 Dune Fields and Mounds range in 
areal extent from tens to thousands of km2. As a group they have a circum- 
polar distribution, occur between the latitudes of -80 to -43 degrees, and 
are found predominantly within the craters of the martian'highl ands. The 
Type I1 bedforms can be divided into 4 subgroups (Type IIA, IIB, IIC, IID), 
with the 152 identified having a combined area of approximately 43,000 km2. 

Forty three Type IIA Dune Fields were identified, having a combined 
area of 13,680 km2. These fields range in shape from elongate oval masses 
to irregular shaped coalesced dune masses composed of transverse-barchanoid 
ridges to barchan, dome and complex dune forms. They are generally found 
within craters and intercrater areas. 

The Type IIB group is composed of individual massive bedforms, which 
in some cases have no terrestrial analogs. They are concentrated in the 
craters of the south polar highlands between the latitudes of -75 to -60 
degrees, and are believed by the author to represent massive accumulations 
o f  sand, fines, C02 and or H20 ice. The Type IIB Mounds are separated 
into 5 subclasses, in which 23 Type IIB Mesa Mounds, 26 Type IIB Transverse 
Mounds, 8 Type IIB Barchanoid Mounds, 24 Type IIB Dome Mounds, and 24 
Type IIB Wedge Mounds, have been identified. The Mounds were found to 
have a combined surface area of 14,089 km2. 

The Type IIC Crater-Fill Deposits are extensive flat-lying eolian 
deposit, that have relatively smooth surfaces, with little or no 
visible dune cover. These relatively thick eolian deposits 
cover most if not all of the crater floors in which they are situated. 
Ten Crater-Fill Deposits have been identified, with a combined areal extent 
of 8689 km2. The author believes that they are composed of large amounts 
of fines, C02 and or HZ0 ice. 

The Type IID Complex Mounds are unusual in nature and indicate the 
presence of complex wind regimes and topographic controls. The Comp'lex 
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Mounds represent the combination of two or more morphological types 
incorporated into a single bedform. Six Type IID Complex Mounds were 
identified and were found to have a combined surface area of 7542 km2. 

The Type I11 Dunes consist of individual bedforms that in most 
cases coalesce to form Type IIA Dune Fields and the dunes of the Mare 
Boreum Erg. They are separated into 5 subgroups: the transverse, 
barchanoid, barchan, dome and longitudinal dunes. They are generally 
less than or equal to several square kilometers in areal extent. 

The Type IV Micro-bedforms are on the order of square centimeteps 
to tens of square meters in area. These bedforms are below the resol- 
ution of the orbiter cameras, but are clearly visible on Viking Lander 
imagery. They represent microscale bedforms similar in nature and 
size to their terrestri a1 counterparts. 

Statistically analyzed measures of bedform length, width, height, 
surface area (derived from Viking Orbiter imagery), volume of eolian 
material, and bedform morphology are discussed; as we1 1 as global 
atmospheric circulation patterns as indicated by bedform morphology. 
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