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Project highlights:  
 

• Use the latest orbital space craft imaging and terrain data of Mars to understand the 

planet’s geology 

• Explore the 3D structure of ancient sedimentary deposits around the Hellas Basin to 

determine how they formed and use multispectral and hyperspectral data to explore their 

mineralogy. 

• Work in a leading Mars research group and learn from experts with ongoing Mars mission 
involvement.  
 
Project description:  
 

In the past decade or so, multiple examples of ancient river and flood plains deposits, tens of 
metres thick, have been identified from orbit on Mars. These include fluvial sinuous ridge 
systems (FSRs), thought to be ancient fluvial channels or channel belts preserved as ridges by 
differential erosion. In addition, two recent studies [see: Salese et al., Nature Geoscience, 
2020; Skinner et al., Icarus, 2021] found stacked river deposits exposed in ‘cross-section’ in 
steep, layered cliffs, demonstrating multiple episodes of fluvial activity. Orbital studies have 
mainly focussed on the northern hemisphere [e.g., in Arabia Terra; see Davis et al., Geology, 
2016], but the fluvial strata seen in cross-section both occur around the Hellas Basin, in the 
southern highlands. 
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This studentship will focus on the Noachis Terra region west of Hellas Basin and around the 
northern Hellas rim. The student will perform the first systematic regional survey for 
aggradational fluvial deposits in this region, building directly on our reconnaissance study that 
revealed previously unidentified large fluvial ridge systems here. The project will also include 
detailed 3D-mapping and mineralogical analyses of channel-like structures and the strata that 
host them in ~700 m deep pits (‘Cavi’) in the northern Hellas rim. Importantly, some of these 
layers have spectral signatures of phyllosilicates (perhaps even carbonates), which are 
important targets for astrobiology. 
 

The main aim of the project is to put the southern highlands fluvial deposits into stratigraphic 
context with other global examples of aggradational and erosional fluvial landforms (e.g., in 
the northern Arabia Terra region) to better understand Mars’ ancient environment. 
 

Objectives: 
1) To identify, record, and analyse previously unmapped fluvial systems to the north and west 
of Hellas Basin, to put them into stratigraphic context, and to compare them with examples 
in Arabia Terra. 
2) In the Hellas Basin rim area, to identify and correlate strata that host channel-like features 
and to characterise the geometries of these layers. 
3) Where possible, to identify mineralogical differences between different layers and 
correlate these with the fluvial structures identified.  
 
The studentship will take a GIS (Geographical Information Systems) approach and use the full 
variety of Mars remote sensing data available, including 25 cm/pixel HiRISE images, 1 m grid 
Digital Elevation Models (DEMs) derived from stereo HiRISE, 6 m/pixel CTX images and ~20 m 
grid CTX DEMs. The student will also make use of the expanding catalogue of 4-5 m/pixel, 4-
band CaSSIS data, in concert with more spectrally precise CRISM data, to investigate spatial 
and stratigraphic variations in mineralogy.  
 
Research Environment:  
The student will join the Planetary Environments Group (PEG), the largest of its type in the 
UK. PEG currently includes three full time academics, three postdocs or research fellows, and 
ten or more PhDs students. We pride ourselves on being a welcoming and diverse group, with 
a collegial and supportive culture. The group has access to a computer cluster and uses high-
powered image processing workstations for remote sensing. Software packages we use 
include GIS and DEM-production software such as ENVI, ISIS3, ArcGIS, SocetSet, and AgiSoft 
MetaShape. The supervision team has a wealth of experience, are active in the wider Mars 
research community, and are members of various Mars instrument teams, so this can provide 
the student with networking and mission involvement opportunities.  
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