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Abstract 
Mercury hosts the largest population of peak-ring 
basins among all the rocky planets and satellites of 
the Solar System. Among the database of such 
structures, we take into analysis two recently imaged 
peak-ring basins, Raditladi and Rachmaninoff, both 
located in the northern hemisphere and about 300 km 
in diameter. 

In this work, we present the state of art on these 
basins. In particular, we focus on their differences, 
and the possible  mechanisms or surface properties 
that could have led to such a diversification between 
two similar structures. This work wants to be a 
review of the present knowledge on Raditladi and 
Rachmaninoff in the view of a subsequent deep 
investigation on the impact process that led to the 
formation of these basins ([4]). 

1. Introduction 
Mercury has remained an “enigmatic body” among 
the terrestrial planets for more than three decades, 
caused by the paucity of data collected by the 
Mariner 10 spacecraft in the Seventies. However, 
Mercury was resulted a very interesting planet, 
unique among the terrestrial planets, first of all for 
the presence of an Earth-like magnetic field. Among 
the surface peculiarities, [7] observed that Mercury 
hosts the largest population of peak-ring basins in the 
Solar System. 

In more recent times, the Discovery Program of 
NASA conceived a follow-up mission to Mercury, to 
enhance our data on this planet and give insights on 
issues remained open from Mariner 10 observations. 
This mission, called MESSENGER (MErcury 
Surface, Space ENvironment, GEochemistry, and 
Ranging), has recorded a large amount of new data  

since about 5 years ago, when there was the first 
flyby between the spacecraft and Mercury. In 
particular, MESSENGER has extended the surface 
coverage of Mariner 10 to nearly all the planet, 
revealing new interesting features. Among the 
framework of impact structures, [1] updated the 
peak-ring basins and protobasins dataset, increasing 
of 150% and 100% the respective populations over 
previous catalogs (e.g., [7]). 

Two new peak-ring basins captured our interest due 
to their very young age, inferred to be long after the 
late heavy bombardment, but at the same time, to 
their large dimensions, about 300 km in diameter 
([3]). Their presumed young age together with its 
large sizes poses challenging questions on the 
impactor population responsible for their formation, 
since very few asteroids are presently known to have 
sizes large enough to originate such basins. 

2. Peak-ring Basins 
2.1 Rachmaninoff 

Rachmaninoff is a 290 km-diameter peak-ring basin, 
observed for the first time on September 2009 during 
the 3rd flyby of MESSENGER with the planet and 
located at 27.6° N, 57.6° E. It shows a rim crest crisp 
and well preserved, while most of the basin walls are 
modified into terraces. The terrains inside the basin 
are characterized by a high variability and clear 
stratigraphic relationships. Several discontinuous and 
concentric troughs possibly due to the uplift and 
extension of the basin floor, affect the area enclosed 
by the peak ring. These structures, interpreted as 
graben, are largely basin–concentric forming a nearly 
completing ring and basin–radial, and both 
typologies together form polygonal patterns similar 
to those seen in Caloris and Rembrandt basins ([6]). 
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2.2 Raditladi 

Raditladi is a 257 km-diameter peak-ring basin, 
observed for the first time on September 2008 during 
the 1st flyby of MESSENGER with the planet and 
located at 27.0° N, 119.0° E west of the Caloris basin. 
Its floor is partially filled with smooth, bright plains 
material that embays the rim and the central peak 
ring, inside which troughs are arranged in a partially 
concentric pattern ([2]). The basin walls appear to be 
degraded, with terraces more pronounced within the 
north and west sides of the rim ([5]). The hummocky 
continuous ejecta blanket with no visible system of 
rays surrounds the basin and extends up to 225 km 
from the basin rim. 

4. Summary and Conclusions 
[3] shows that the Rachmaninoff basin probably 
formed 3.6 Ga ago, while its interior was interested 
by a follow-up volcanic activity up to time as recent 
as 1 Ga ago. On the other hand, the Raditladi basin 
has an estimated model age of about 1 Ga and no 
firm indication that the inner plains formed more 
recently than the basin itself. Hence, these plains may 
be impact melts or lavas emplaced soon afterwards 
the basin formation. 
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