
Mercury’s Chaos Terrain Revisited
Alistair Blance1, David Rothery1, Matt Balme1, Valentina Galluzzi2 and Jack Wright3

1 School of Physical Sciences, The Open University, UK   2 Istituto di Astrofisica e Planetologia Spaziali, Istituto Nazionale di Astrofisica, Italy   3 European Space Astronomy Centre, ESA, Spain
Contact email:

alistair.blance@open.ac.uk 

50km

200km

Chaos Terrain Morphology

Chaos Terrain Origin

The Mercury chaos terrain consists of fields 
of knobs, pits, and linear grooves (Fig 1). 
Craters in the terrain are drastically altered 
with unusual crater rim degradation. The 
severity of this ranges from furrowing in 
crater walls, to dissection of rim structures 
by radial grooves, to almost complete 
destruction of crater structures. 

The morphology of the Mercurian chaos 
terrain is reminiscent of chaos terrain areas 
on the Moon. Grooved terrains near the 
Mare Ingenii and Mare Marginis regions 
appear to be similarly chaotically degraded 
[1]. Though there are differences between 
the Mercury and Moon examples, for 
instance crater rims generally appear to be 
more severely altered in the Mercury 
terrain, we have noted striking 
morphological similarities. The rims of large 
impact basins within the terrains share 
distinct degradation patterns, with grooved 
walls and rim material projecting into the
basin (Fig 2). We interpret these features as 
mass wasting deposits.

The Mercury chaos terrain is found at the antipode to the 
Caloris impact basin, with previous studies [1] suggesting the 
Caloris impact event may have formed the terrain. Seismic 
shaking and ejecta deposition at the impact’s antipode could 
have caused extensive alteration and resurfacing. This 
mechanism has also been proposed for chaotic terrains on 
the Moon [1], where they too are found antipodal to large 
impact basins. Alternatively, Rodriguez et al. [3] suggested 
the terrain may have been formed by later volatile loss. 

To assess origin theories for the terrain, we have so far 
focused on dating the terrain relative to the Caloris impact 
event. The rim of the Caloris basin is believed to best 
represent the age of impact, so we counted craters on the 
Caloris rim, comparing this with a count of craters within the 
Mercury chaos that appear to post-date chaotic alteration. 
These counts, when analysed with Craterstats [4] using a 
Neukum et al. [5] production function and chronology, 
produce ages indistinguishable from each other. This is 
consistent with an antipodal impact origin for the terrain. 
Though counts of both the terrain and the Caloris basin have 
been done before, we believe this to be the most reliable in
determining their relative age, as using the same crater 
counter and production functions provide better consistency.

Fig 1 Chaos terrain on Mercury, located within the Discovery Quadrangle (H11). 18.5W, 
21S. Dissected crater rims indicated by red dashed lines. Orange and green arrows 
indicate linear groove populations.

Fig 2 Basin rim degradation within chaos terrain. A= Mare Ingenii, Moon 165E, 36.5S.
B= Mercury Chaos 6.5W, 31S. Red dashed line indicates trend of basin rim.

Fig 3 Count areas for 
A= Caloris rim
B= Mercury chaos
Count areas in green,
counted craters with 
red outline. Caloris
basin rim boundary 
developed from [2].

Fig 4 Crater counts 
and age fits for 
Caloris basin and 
Mercury chaos.
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