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Introduction:  Tolstoj quadrangle is located in the 

equatorial area of Mercury, between 22.5°N and 
22.5°S of latitude and 144° and 216°E of latitude. In 
this work we present the preliminary results of a geo-
logical map (1:3M scale) we performed using the high 
resolution of MESSENGER data. Then, we will de-
scribe the main geological features detected. 

Data:  The main basemap used for the mapping is 
the MDIS (Mercury Dual Imaging System) 166 
m/pixel BDR (map-projected Basemap reduced Data 
Record) monochrome mosaic compiled using NAC 
(Narrow Angle Camera) and WAC (Wide Angle Cam-
era) 750 nm-images. In order to better distinguish the 
surface morphologies, MDIS mosaics illuminated with 
high solar incidence angle, both from east (HIE) and 
west (HIW) [1] have been considered. Moreover, to 
distinguish spectral characteristics and topography of 
the surface, MDIS global color mosaics [2] and the 
MDIS global DEM [3], have been taken into account. 
Since Tolstoj quadrangle is encompassed in the equato-
rial region, its map was produced in an equirectangular 
projection. Then, the quadrangle has been mapped us-
ing ArcGIS at an average scale of 1:400k for a final 
output of 1:3M. 

Preliminary results:  So far, most of the geologi-
cal contacts and lineaments of Tolstoj quadrangle have 
been mapped (Fig.1). Geological contacts define the 
boundary of surface characterized by the same mor-
phology/texture, albedo/color characteristic, and strati-
graphic position; they have been classified in: certain, 
where the contact is detected with confidence, and ap-
proximate, where the boundary between adjacent units 
is not well defined. Lineaments include: i) crater rims, 
distinguished between crater larger than 20 km and 
crater with a diameter ranging between 5 and 20 km, ii) 
tectonic structures, subdivided in grabens, wrinkle 
ridges, and thrusts, iii) pit rims, representing the crest 
of irregular pits that are interpreted to be volcanic 
vents.  

The preliminary geological map shows the Caloris 
basin-related features dominating the most part of Tol-
stoj quadrangle. Indeed, the southern half of the basin 
is located in the upper left corner of quadrangle and 
inner and outer Caloris smooth plains are the most ex-
tended volcanic deposits emplaced in the area. Also 
structural framework is mainly linked with the basin 
with radial and concentric grabens located in its floor.  

These structures formed in response of extensive 
stresses due to the later stage of deformation of Caloris 
inner smooth plains [4]. Wrinkle ridges appear as low 
relief arches with a narrow superposed ridges. They are 
widespread on the Caloris smooth plains and their 
origin are attributed mainly to compressional stresses 
due to the subsidence of plains material [5]. In the in-
ner smooth plains they show a preferential concentric 
and radial orientation with respect to the Caloris basin 
center; whereas the orientation of outer smooth plains’ 
wrinkle ridges does not show a strong correlation with 
the basin. Also thrusts, that are low-angle inverse 
faults, have been mapped. They are located outside the 
Caloris basin but they are absent within its floor. Their 
origin are likely correlated to the planet contraction. 

Besides smooth plains, products of effusive volcan-
ism, features related to explosive volcanism are also 
frequently detected. Interestingly, several volcanic 
vents have been identified in the inner Caloris smooth 
plains, aligned with the rim of Caloris basin. They were 
surrounded by extended pyroclastic deposits appearing 
in bright yellow in MDIS enhanced global color mosa-
ics. However, vents are not clustered only inside Calo-
ris basin, but other crater floors are affected by this 
type of features.  

Finally, few fields of hollows, small depressions  
whose origin is related to volatiles loss [6], are detect-
ed on the Tolstoj quadrangle and are mainly located 
within the crater floor. 

Conclusions: At this stage, geological contacts and 
lineaments are mapped in the Tolstoj quadrangle. The 
next step will be classifying the geological units, and 
mapping surface features like hollows and pryroclastic 
material. Once the mapping activity is accomplished, 
the geological map will be merged with the other 
mapped quadrangles [7-13] and integrated into the 
global 1:3M geological map of Mercury [14], which is 
being prepared in support to ESA/JAXA (European 
Space Agency, Japan Aerospace Agency) BepiColom-
bo mission. 
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Fig.1 Premiliminary geological map of Tolstoj quadrangle (H08) 
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