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Motivation: The intercrater plains are the most complex and extensive geologic unit on Mercury [1, 2], identified 

as gently rolling plains with a high density of superposed craters <15 km in diameter [1]. The observable crater pop-
ulation indicates that the intercrater plains experienced a complex record of ancient resurfacing [3, 4] that could have 
been caused by volcanism or impact-related processes [1, 5–10]. The diverse morphology of intercrater plains has 
posed a major difficulty to mapping this geologic unit. Here we construct a geologic map of the Derain Quadrangle to 
assess the proposed formation processes for intercrater plains and determine whether the unit can be subdivided in a 
consistent and repeatable manner.  

Data: MESSENGER mission Mercury Dual Imaging System (MDIS) monochrome mosaic (166 m/pixel) were 
used to produce the H-10 quadrangle map (Fig. 1), along with the MDIS color mosaic (665 m/pixel), and MDIS East 
and West Illumination mosaics (166 m/pixel) as supplemental datasets.  

Results:  Despite higher resolution data from the MESSENGER mission, consistent subdivision of the intercrater 
plains units were not identified. Several small areas with a more muted morphology were identified (intermediate 
plains in Fig. 1), but their areal extent are so small and their muted appearance could not be distinguished from variable 
lighting geometry. Therefore, in the final version of the map these units will not be separated from the intercrater 
plains unit. Those areas that have been identified as potentially distinct from the intercrater plains are generally adja-
cent to larger smooth plains deposits (Fig. 1). The majority of the mapped smooth plains comprise larger deposits and 
are contained within crater interiors (diameters >30 km). All of the larger areas of smooth plains in the northern and 
north eastern portion of the map area contain buried or embayed craters, some with diameters up to 110 km. Buried 
or embayed craters are also identified in the intercrater plains unit and tend to have smaller diameters, clustering 
around <15 km in diameter. The degradation class of impact craters has been assigned based on [11]. Only four craters 
are assigned to the c5 class, the freshest morphology class. The largest fresh crater is Derain crater (181 km), the 
namesake of the quadrangle, and is categorized as c4. The COMU and the Map Text are currently being drafted. 

References: [1] Trask N. J. & Guest J. E. (1975) JGR, 80, 2461–2477. [2] Frigeri A. et al. (2009) LPS XXXX, Abstract 
#2417. [3] Fassett C. I. et al. (2011) GRL, 38, L10202. [4] Marchi S. et al. (2013) Nature, 499, 59–61. [5] Strom R. G. et al. 
(1975) JGR, 80, 2478–2507. [6] Head J. W. et al. (2011) Science, 333, 1853–1856. [7] Denevi B. W. et al. (2013) JGR, 118. 
[8] Oberbeck V. R. et al. (1977) JGR, 82, 1681–1698. [9] Denevi B. W. et al. (2009) Science, 324, 613–618. [10] Whitten 
J. L. et al. (2014) Icarus, 241, 97–113. [11] Kinczyk, M.J. et al. (2020) Icarus 341. 

Figure 1. Completed 
map of the Derain 
(H-10) quadrangle. 
Linear and surface 
features are left off 
for clarity. Geologic 
units are transparent, 
overlying an MDIS 
monochrome (750 
nm) 166 m/pixel 
global mosaic. 
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