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Motivation: With a mostly late Noachian model 
age and covering over 1 million km2, Malea Planum is 
the oldest of the large volcanic provinces on Mars 
[e.g., 1,2]. Being located between the south polar 
Dorsa Argentea Formation to the southwest, and the 
Hellas impact basin to the northeast (Fig. 1A,B), large-
scale volcano-ice interactions and resulting material 
transport towards Hellas Planitia were suggested for 
Malea Planum [3,4]. Both of these adjacent regions 
have been subject of recent studies utilizing the 
datasets that became available over the last 20 years 
[e.g., 4,5]. However, despite the potential of new 
datasets and its significance for volcanic and glacio-
fluvial processes on Noachian and early Hesperian 
Mars, Malea Planum has not yet undergone a 
dedicated, detailed mapping effort. Here we present 
our preliminary photogeologic map (1:2,000,000) of 
that region (Fig. 1C), on which we also based some 
initial qualitative and quantitative considerations 
concerning Malea Planum’s geologic history 
(companion LPSC’19 abstract #1435).  

Data: Initial unit identification and delimitation 
were performed on mid-infrared data from the Thermal 
Emission Imaging System (THEMIS) aboard Mars 
Odyssey, specifically version 12 of the THEMIS-IR 
Daytime global mosaic (100 m/px) [6]. To assess 
thermophysical properties of the surface, we also used 
the global thermal inertia mosaic based on THEMIS-
IR [7]. In addition, we used mid- to high-resolution 
visible image data from two Mars Reconnaissance 
Orbiter (MRO) instruments, the High Resolution 
Imaging Science Experiment (HiRISE; 25-50 cm/px) 
and the Context Camera (CTX; ~6 m/px) [8-10]; the 
latter also in the form of the consolidated global 
mosaic by [11]. We also employed nadir as well as 
color images by the High Resolution Stereo Camera 
(HRSC; 12.5-50 m/px) on Mars Express (MEx) 
[12,13], although most HRSC data are compromised 
by atmospheric opacity at this latitude. Stereographic 
digital terrain models (DTMs; 50 m/px) based on 
HRSC images [14] covering some parts of the 
mapping area (e.g., Barnard crater) were used to 
greatly improve topographic information in those 
regions, especially on km- to sub-km-sized features. 
For the remainder of Malea Planum, the global DTM 
by the Mars Orbiter Laser Altimeter (MOLA) with a 

horizontal resolution of 463 m/px served as 
topographic basemap [15].  

Technique: The mapping is conducted in ArcMap 
at 1:1,000,000 for a 1:2,000,000 end product. We use 
standard contact types (certain, approximate, inferred, 
covered) as well as symbology defined by the US 
Geological Survey, and employ the general techniques 
for planetary mapping as outlined by [16-18]. The 
mapping area was defined as a quadrangle comprising 
the entirety of the wrinkle ridged plains constituting 
Malea Planum (Fig. 1C, purple unit). While not part of 
the mapping process, further analyses of the following 
hyperspectral and RADAR datasets, conducted by us 
or previous investigations, will further complement 
unit interpretation and correlation (see also LPSC’19 
abstract #1435): The Compact Reconnaissance 
Imaging Spectrometer for Mars (CRISM; 16-20 m/px) 
on MRO [19,20], the Observatoire pour la 
Minéralogie, l'Eau, les Glaces et l'Activité (OMEGA) 
on MEx [21,22], the Shallow Radar instrument 
(SHARAD) on MRO [23,24], and the Mars Advanced 
Radar for Subsurface and Ionospheric Sounding 
(MARSIS) on Mex [1,25]. In addition to relative 
dating via stratigraphic analyses, we are in the process 
of deriving absolute model ages by measuring crater-
size frequency distributions on suitable map units 
using techniques described in [26,27], with the aid of 
CraterTool in ArcMap [28] and CraterStats for plotting 
and fitting the distributions [29]. In order to ensure 
comparability with previous works [e.g., 1,2], we will 
use several different production and chronology 
functions [30-33] to derive model ages. 
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Figure 1: A) Physiographic overview of our mapping area (MOLA DTM over THEMIS-IR daytime mosaic). 
Orthographic projection centered at 45°E, 67°S. B) Albedo and color overview (HRSC he044_0000 over MOLA 
hillshade DTM). C) Preliminary photogeologic map of Malea Planum. White areas are yet to be mapped. 
Preliminary findings of this mapping project are discussed in companion abstract #1435. 
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