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Overview 

 

A large number of elongate, arcuate and often 

hummocky ridges occupy bedrock niches along 

the stepped profile of the Pennine Escarpment of 

Northern England. Previously interpreted as 

periglacial landforms, specifically gelifluction 

sheets and protalus ramparts, these discrete 

debris accumulations (DDAs) have never been 

systematically surveyed nor intensively 

investigated sedimentologically and hence their 

value as palaeoclimatic indicators has yet to be 

tested. Alternative origins as rock slope failure 

deposits or even the moraines of small glacierets 

have only briefly been proposed. Numerous 

modern rock slope failures do exist on the 

escarpment slopes and hence contemporary 

analogues are available for comparison. The 

extents of more restricted glacier ice bodies 

relating to post LGM glaciation, such as the 

Younger Dryas, are poorly constrained but 

regional palaeo-ELA patterns and preliminary 

numerical modelling indicate that some DDAs 

could be at least partially glacial in origin. In this 

respect, an understanding of the glacial history of 

the North Pennines will be crucial to determining 

the genesis of the DDAs. 

 

 

Figure 1: A prominent, typical DDA on the Pennine 

Escarpment, displaying long run-out boulder lobes and 

inner linear ridges (possible moraines) lying downslope of a 
significant bedrock backwall or source area. 

Given that the extent and flow pattern of Pennine 

Ice is uncertain, a numerical glacier model will be 

applied to the area. By adjusting climate inputs, 

various scenarios for ice configuration will be 

tested and compared against field evidence for 

glaciated landforms and for the DDAs identified 

in the project. This will provide insight into the 

potential relationship between ice development 

and the mapped features. A comprehensive map 

of the DDAs will be produced for the whole 

Pennine Escarpment and 3D models of the DDAs 

will be produced to enable their volumes to be 

calculated. The morphologies and sedimentary 
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components of individual DDAs will be assessed 

and interpreted in terms of a range of process-

form regimes (i.e. RSF, moraine, protalus ridge), 

thereby determining single or polygenetic origins. 

From this the geographical patterns of RSF, 

snowpatch development and palaeoglacier 

locations will be determined. Age constraints will 

be assessed primarily from the numerical 

modelling but more directly by employing dating 

techniques and novel UAV-based remote sensing 

techniques where appropriate. 

 

 

Methodology 
 

The methodology will involve: 

1. Mapping of DDAs and associated 

landforms using aerial photography and 

digitial elevation models, ground-truthing 

and compilation into an ArcGIS database.  

2. Field based surveying and intensive 

sedimentological and stratigraphic analysis 

of DDAs and associated landforms and 

deposits. The morphology and volume of 

the features will be quantified by using 
UAVs to collect high-resolution 

photographs from which 3D models can 

be constructed (e.g. Westoby et al., 

2015). In addition, the spectral properties 

of the rock material will be analysed both 

in the lab and within the UAV imagery in 

order to investigate the relative age of the 

features. 

3. Sampling of depositional basins in and 

around DDAs for the recovery of datable 

materials and the reconstruction of a 

chronology of activity.  

4. Numerical modelling of palaeoclimatic and 

glaciological controls on DDA 

development over time, employing a time-

dependent 2-dimensional numerical glacier 

model which has previously been applied 

to test Quaternary glacier extent in other 

parts of the UK.   

 
Timeline 
 

Year 1 

Mapping of DDAs and associated landforms, 

together with fieldwork.  

 

Year 2 

Continued mapping and fieldwork and initial 

development of the numerical model.  
 

Year 3/3.5 

Reconstruction of chronology of landform 

development and finalization of numerical model 

of former glacierization of the North Pennines.  

 

 
Training & Skills 
 

Training is fundamental to the development of 

postgraduate research students and, together 

with the DTP, University and Department we 

provide a substantial training programme. 

Priorities for training are determined from the 

‘Training Needs Analysis’ carried out in the initial 

supervisory meeting with the student.  

 

Departmental training in (a) research skills and 

techniques and (b) research environment are 

provided through four mechanisms: (i) a 

programme of taught modules; (ii) internal 

training ‘workshops’ that focus on key 

geographical research skills and techniques; (iii) 

input from supervisors; and (iv) departmental 
seminars by visiting speakers and presentations by 

postgraduate students themselves. 

Physical geography research postgraduates 

normally take the taught departmental module 

‘Implementing Research Design’ during their first 

year. The aim of this module is to help students 

put University training in research design into 

practice specifically in relation to physical 

geography research both generally and with 

regard to the student’s own project work. 

Students receive instruction in data collection and 

the scientific method, contextualizing and 

problematizing research in physical geography, 

planning for field- and laboratory work, and team 

and group working in physical geography. 

Assessment of students in this module is 

formative. In addition to generic training offered 

by the University, the Department also provides 

training through a series of in-house ‘workshops’. 

These workshops offer the opportunity to gain 

both experience and knowledge with a number of 

tools in a specifically geographical disciplinary 

context and to gain an understanding of some of 

the wider structures and practices which make 

up academic life. This programme has been 

developed in response to postgraduate requests 

and is open to ALL postgraduate students 

irrespective of degree or year of study. 

 



  

Research training continues through the second 

and third years, and is based around a number of 

themes: Recognition and validation of problems; 

Demonstration of the original, independent and 

critical thinking, and the ability to develop 

theoretical concepts; Knowledge of recent 

advances within research field and in related 

areas; Understanding relevant research 

methodologies and techniques and their 

appropriate application within research field; 

Ability to analyse and critically evaluate findings 

and those of others; and Summarising, 

documenting, reporting and reflecting on 

progress. 
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Further Information 
 

Further information can be obtained by contacting 

David J A Evans (d.j.a.evans@durham.ac.uk) 
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