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Introduction:  Recent improvements in the Mar-

tian gravity field model make it possible to analyze the 
effects of smaller impact basins than previously possi-
ble.  We are analyzing the effects of larger impact cra-
ters (small basins) on the gravitational field. 

Background:  We have used the 110-degree and 
order model MRO 110B [1], to analyze the gravita-
tional signatures of impact basins between 180 and 400 
km in diameter.  In order to remove the effects of 
large-scale variations in the field and uncertainties in 
the model at large degree/order number, tapers were 
used to restrict the analysis.  A high-pass filter taper 
between degrees 5 and 10 and a low-pass taper be-
tween degrees 98 and 103 were used.  Note that at de-
gree and order 100, the resolution (half-wavelength) of 
the model is about 100 km, so the information content 
at the smaller end of the investigated set of craters is 
limited. 

First coarse analysis:  Some of the craters cur-
rently being analysed are listed in the table below.  
Note that the diameters (in km) are taken from the 
USGS gazetter (http://planetarynames.wr.usgs.gov).  
The listed gravitational signatures are extremely rough 
estimates based on a preliminary analysis of the differ-
ence between the center and surroundings of a crater.  
These reflect the structure of the crater, it’s surround-
ings, any superposed features, and the resolution limit 
of the gravitational model. 
 

Name km mgal 
Baldet 180 150 
Green 184 100 
Savich 188 100 
Phillips 190 100 
Dawes 191 100 
Lowell 203 200 
Schmidt 212 100 
Galle 230 250 
Secchi 234 100 
Lyot 236 150 
Newcomb 252 50 
Aram chaos 277 120 
Newton 298 200 
Herschel 304 100 
Tikhonravov 386 150 

 
These craters were chosen based on the simplicity 

and strength of their gravitational signatures, as com-

pared to those of craters of similar size. Two example 
images of filtered gravitational fields are found below. 

 

Figure 1: Baldet crater 
 

Figure 2: Herschel crater 
 
Future work:  We plan to examine the gravita-

tional fields of the listed craters using an improved 
model (110B2) and techniques, examine some craters 
with more complex fields, and to model crustal density 
and thickness and depth of compensation, where ap-
propriate. 

References: [1] Konopliv A. et al. (2009), submit-
ted to Icarus. 
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