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sins are superimposed on it: the Holden basin to the 
south and the Margaritifer Chaos basin to the north-
east. Fig 2 shows the clear demagnetized region asso-
ciated with the Ladon basin and the central magnetic 
anomaly shifted to the ESE from the basin center by 
approximately 200 km. Given that it is equivalent in 
size to the completely demagnetized Isidis basin, the 
most likely explanation is that the Ladon impact 
shock-demagnetized the crust out to approximately 
one basin radius, after which the central part of the 
basin was remagnetized in a significant global mag-
netic field.   This was probably due to a sufficient frac-
tion of magnetic minerals crystallizing out of the pool 
of impact melt and acquiring a magnetization strong 
enough to produce the observed anomaly, a lower 
bound of which we calculate to be 1.5 A/m. 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: The top panel shows the ER magnetic 
map of the Ladon basin. The bottom panel shows 
area used for determining its crater retention age. 

 
Since only 100 km of the observed shift of the cen-

tral magnetic anomaly could be accounted for by the 
magnetization direction, it is possible the melt pool 
was asymmetric or it suffered subsequent hydrother-
mal alteration or that the anomaly was created sepa-
rately later, perhaps by a crystallizing deep magma 

chamber, though the lack of any sign of surface of 
volcanism speaks against this latter possibility. 

Crater Retention Ages: Using quasi-circular de-
pressions (QCDs) identified in MOLA data as proxies 
for buried craters[8], we carried out a comparison of 
total crater population (visible + buried) for the Hol-
den-Ladon region and Hellas, using the areas shown in 
figures 1 and 2.  Figure 3 shows the cumulative size 
frequency curves.  Over the 30-100 km diameter the 
two curves are identical within their errors.  Because 
these curves are so similar to cumulative frequency 
curves for other very old areas of Mars, they may rep-
resent actual saturation over this diameter range.  At 
D>100 km, Holden-Ladon basins continue to follow 
the -2 power law trend, but the Hellas points plot 
lower than the trend. While this could be due to poor 
statistics in the larger size range for Hellas, both count-
ing areas are the same (~1.2 M sq km). Thus we sug-
gest this may represent a real age difference: if the -2 
power law trend indicates saturation, Ladon has un-
dergone (near) saturation to larger diameter craters 
than has Hellas because it is older than Hellas. If we 
use the N(100) values of 9.9 and 13.8 for Hellas and 
Ladon respectively and convert to Hartmann-Neukum 
derived age [9], we get 4.07+/-0.03 Gyr and 4.15+/-
0.05 Gyr, thereby indicating that the Martian dynamo 
ceased or weakened significantly during this time pe-
riod. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
Fig 3: Crater size-frequency curves for Hellas (red) 
and Ladon (blue). See above text for discussion. 
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