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 Introduction: Mars Global Surveyor's (MGS) 

magnetometer/electron reflectometer (MAG/ER) in-

strument observed regions of strongly magnetized crust 

on Mars [1]. Geological features identified from maps 

of these crustal fields have included transform and/or 

basement faults, demagnetized impact basins, volcanic 

demagnetization and partial demagnetization, and line-

ar features suggestive of tectonic plate activity [2,3]. 

However, these interpretations have been constrained 

by the alitude of observation (the 400 km nominal 

mapping orbit for MGS). We report here on a promis-

ing new technique to enhance these observations and 

significantly increase the spatial resolution of the crus-

tal field maps. 

MGS dataset: The most accurate map of these 

crustal fields comes from data acquired during the ap-

proximately 400 km altitude MGS mapping orbit.  This 

is because the large number number of observations 

(over 6 years worth) yielded excellent statistics and 

allowed Connerney et al. [3] to create a map using only 

nightside data in which the influence of the solar wind 

induced magnetic fields is small.  However, data ac-

quired during the premapping mission phases are also 

of great interest since it was acquired from much lower 

altitudes (between 80 and 200 km) and hence has much 

better spatial resolution of the source fields.  Unfortu-

nately this data is much sparser and was usually ac-

quired during daytime illumination and hence contains 

large, time-varying induced fields due to the solar 

wind.  Hence, for many purposes it would be useful to 

have data with the accuracy of the mapping orbit data 

and spatial resolution as good as the premapping orbit 

data.  We use a technique called iterative downward 

continuation to achieve just such a goal. 

Downward Continuation:  Continuing field meas-

urements (gravity, magnetic, etc.) made at one distance 

from the sources to another distance either closer or 

farther has been used in numerous applications [4].  

Essentially one finds the distribution in Fourier space 

of the sources as observed at one's observing altitude, 

and multiplies this distribution by an continuation func-

tion to either upward or downward continue the distri-

bution.  Upward continuation is a smoothing function 

and maps, at higher altitudes, the contribution of the 

most extended sources.  Downward continuation is 

subject to any noise in the original data since it strong-

ly amplifies the smallest variations in the signal.  Thus, 

downward continued signals must filter the size of the 

distribution of sources allowed to contribute to the con-

tinued field.   

Case example:  We have downward continued the 

mapping orbit data over a number of interesting re-

gions of Mars.  We note one of these regions as an 

example the type of interpretation we anticipate. 

Terra Meridiani: The top panel shows the original 

400 km dataset while the second panel shows the re-

sults when we iteratively downward continue that da-

taset to 100 km; note that the color scales differ by an 

order of magnitude.  Throughout the mapped region, 

more lineated bands appear in the mapped data, with 

smaller scale size than their counterparts at altitude. 

The approximate locations of the two putative trans-

form faults, indicated by the black arrows in the top 

panel, are clearly more easily identified in the data 

remapped to 100 km altitude using this method. There 

is a more distinct separation of features on either side 

of the putative faults and there are more geometrically 

lineated, smaller scale magnetic contours throughout. 

to further emphasize the utility of the improved map, 

we note several additional features amenable to geo-

physical interpretation that are not easily discernable in 

the original dataset. These are marked with broken gray 

arrows.   
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Figure 1  Example of iterative downward continuation using real MGS MAG data above Terra Meridiani.  Top 

panel shows data as observed near 400 km.  Bottom panel shows the same data having been iteratively downward 

continued (average error of 0.15 nT).  Background image is MOLA shaded topography.  Color bars differ by an or-

der of magnitude between the two panels.  The arrows in the top panel indicate the positions of Connerney et al.’s [3] 

putative transform faults; broken arrows indicate additional potentially interesting features in the downward contin-

ued (remapped) observations. 
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