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Introduction:   In order to study dunes across the

Marian dichotomy boundary, the Mars Orbiter

Camera (MOC) Narrow Angle (NA) data from the

Mars Global Surveyor (MGS) was examined for the

time frame of September 1997 to July 2001. The area

that was studied is from 60 S to 60 N latitude and

from 0 to 10 degrees west longitude.

Discussion:  When the MOC NA images were

examined, they were separated into three categories;

images that contained dunes or ripples, images that

didn’t contain dunes or ripples, and images that were

questionable.  Transverse aeolian ridges, with

wavelengths <100 m,  were investigated using MOC

NA images, concluding that the larger features

(wavelength >60 m) are more likely dunes while the

smaller features (wavelength <30 m) are more likely

to be ripples [1].  Here we use the term ‘dune’ in a

generic sense, with the realization that the smaller

features quite likely were formed by ripple processes

rather than dune processes.

The images that were questionable, the smallest

classification of images, were due to a few

possibilities; difficulty reading the image, a question

of whether or not the features visible were in fact

dunes, or that the image contained dunes too small to

measure their wavelengths.

In the images that contained dunes, various

features repeatedly occurred.  The majority of the

dunes, especially in the northern section, were dunes

that occurred near a topographic boundary.  For

many, the boundary was a crater rim (fig. 1).  For

others, the boundary was a high elevation with the

dunes occurring in a much lower elevation right next

to the dichotomy (fig. 2). The wavelengths of these

dunes were as low as 8 meters per wavelength and as

high a 241 meters per wavelength, with 35 meters per

wavelength as being the average.   This was

measured by taking an average of multiple dune

crests usually across eight dune crests.

The density of dunes was greatest around the

equator from 0 to 20 N latitude.  The further north or

south that the images were from the equator the lower

the density of dunes and the higher the density of

images that did not contain dunes.  On this section of

Mars, the dichotomy boundary is located.

In table 1, the first time period of the MOC

mission is broken into 12 ten-by-ten-degree sections.

This shows how the concentration of dunes is the

greatest around the equator.

Number of dunes in each latitude set

0

5

10

15

20

25

30

-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60

Table 1: Number of MOC images from September

1997 - August 1999 showing dunes.   Y-axis is

number of MOC NA images; x-axis is image latitude.

 
Figure 1: Dunes at base of a crater rim (M0703740).

Along white line, average wavelength is 16.8 m.
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Figure 2: Dunes intermixed with topographic

changes (M0403470).  Along white line, average

wavelength is 17.5 m.

Conclusions:    Two of the conditions that lead to

a high concentration of dunes are high winds and

large topographic changes. In the southern highlands

and the dichotomy boundary, the largest topographic

differences will be found.  We are currently

investigating published global circulation models

[e.g., 2, 3] in order to determine whether the wind

conditions are higher on or around the dichotomy

boundary. We hypothesize that this will be the case,

due to the large drop in the elevation between the

southern highlands and the northern lowlands.  If this

is true, then the conditions that contribute to

increased dune formation would be met near the

boundary, explaining the high concentration of dunes

that have been observed there (Table 1).

Future research will include additional time

periods  for the MOC images, to verify that the trends

described here are not a result of the sampling from

the earliest MOC time period.
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