
Dynamic Dunescapes Student Project 

 

Title: Investigating the feasibility of mapping the distribution of ant hills to improve 
understanding of dune management/ ant hill interaction  
 
Suitability: Masters level student 

 
The yellow meadow ant (Lasius flavus) plays an important role as an ecosystem engineer, forming 
distinct mounds across grassland habitats. Through altering soil properties and microbial diversity, 
studies have shown the activity of L. flavus can form unique micro-habitats within grasslands (Boots 
and Clipson, 2013). Therefore, acting as excellent biological indicators. 
 
Understanding the ecology and distribution of ants can help determine stress levied on different 
environments and can help to inform best approaches to sustainable management (Ramachandra 
and Ajay, 2007).   
 
Sand dunes are now the habitat most at risk in Europe for biodiversity loss. Dynamic Dunescapes is 
a project using pioneering conservation techniques to help restore sand dunes. Conservation 
grazing is a management method used to improve dune grassland. Ant mounds, under pressure 
from grazing, can influence plant community composition and play a role in determining plant 
production (Neilly et al., 2020 and Veen and Olff 2011).  However, little research has been 
undertaken to understand the impact of yellow meadow ants, their ecosystem functions and their 
responses to management on sand dunes.    
 
This project will ascertain the distribution and importance of ant hills to the ecology of dune 
grasslands to help environmental bodies understand how best to manage and ensure the future of 
these species and unique micro-habitats.  
 
The research project is an opportunity to work closely with site managers from Natural England, 
National Trust and Cumbria Wildlife Trust from the Dynamic Dunescapes Cumbria team. Students 
will be expected to work closely with all parties involved to help develop and adapt the study to 
meet aims and objectives. It is anticipated the research project will involve both field work and desk 
based studies using GIS across sand dunes sites including North Walney NNR and Sandscale Haws 
NNR in South Cumbria.  
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Dynamic Dunescapes Student Project 

 

Title: Investigate the key populations of plants utilizing bare sand and sparsely vegetated dune 
habitat  
 
Suitable for: Environmental Sciences/Conservation Biology/Ecology 

 
Sand dunes are the habitat most at risk in Europe for biodiversity loss.  Overtime, sand dunes have become 
overgrown with coarser grasses and scrubland, reducing the amount of dune mobility and bare sand. This 
has put increasing pressure on specialist dune species restricted to open sandy habitats. A variety of factors 
have driven this including changes in grazing regimes, increased atmospheric nitrogen deposition, a warmer, 
wetter climate and decline of rabbit populations (Pye et al., 2020).   
 
Dynamic Dunescapes is a partnership project working to restore sand dunes in South Cumbria. The project is 
implementing a range of restorative management techniques including turf stripping, used to remove the 
top layer of vegetation on sand dunes allowing key pioneer species to colonize bare sand.  However, to fully 
understand the success of such interventions, further investigations are needed.  
 
Defining areas of bare sparsely vegetated sand by their causal factors (be it through natural accretion, 
disturbance by livestock or people, recent or historical erosional features or direct dune management) and 
understanding the distribution of key plants species utilizing these areas of bare sand will help us to plan 
future restorative management for pioneer habitat. If clear associations can be made between species 
colonizing bare sand with different causal factors, future management could be targeted to create 
environmental conditions required by the most vulnerable species.  
 
The student candidate will work closely with the Dynamic Dunescapes team and undertake field work across 
sand dune sites (Sandscale Haws NNR, North Walney NNR, South Walney Nature Reserve) to deepen our 
understanding of successful management of pioneer habitat and key species where little studies have 
previously been undertaken. There are two potential aims the student could work towards, both of which 
will help to inform future management interventions, e.g. turf stripping, to benefit pioneer and open-habitat 
species: 

 
 Record and investigate the patterns in distribution of key plant species that colonize sparsely 

vegetated sand and explore their relationship between cause of bare sand, population ecology and 

other environmental conditions 

 To compare vegetation composition on turf stripped and non-turf stripped areas to determine 

success of recolonization of key species 

 

The student could choose to collaborate with another student in the study of key invertebrate populations 
on sand dunes too. Please make a note in your application.      
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Dynamic Dunescapes Student Project 
 

 

Title: An investigation into the key populations of invertebrates utilizing bare sand and sparsely 

vegetated dune habitat  

Suitable for: Environmental Sciences/Animal Conservation Science/ Conservation Biology/ Zoology 

Sand dunes are the habitat most at risk in Europe for biodiversity loss.  Overtime, sand dunes have become 

overgrown with coarser grasses and scrubland, reducing the amount of dune mobility and bare sand. This 

has put increasing pressure on specialist dune species restricted to open sandy habitats and dunes slacks. A 

range of factors have driven this including changes in grazing regimes, increased atmospheric nitrogen 

deposition, a warmer, wetter climate and decline of rabbit populations (Pye et al., 2020).   

Dynamic Dunescapes is a partnership project working to re-mobilize sand dunes. The project is working 

across sites in South Cumbria which support important assemblages and populations of invertebrates. Over 

100 nationally scarce species in the UK are restricted to sand dunes (Howe et al., 2009).  However, early 

successional stages of dune grassland, sparsely vegetated sand as well as waters bodies at risk from dune 

stabilisation are key for many specialist invertebrates, particularly hymenoptera (Howe et al., 2009).  

Defining areas of bare and sparsely vegetated sand by their causal factors (be it natural accretion or 

processes, disturbance by livestock or people, recent or historical erosional features or direct dune 

management) and understanding the distribution of key invertebrate species utilizing these areas will help 

us to plan future restorative management for pioneer habitat and their associated species. If clear 

associations can be made between species colonizing bare sand with different causal factors, future 

management could be targeted to create conditions required by the most vulnerable species.  

The student candidate will work closely with the Dynamic Dunescapes team and undertake field work across 

sand dune sites (Sandscale Haws NNR, North Walney NNR and South Walney Nature Reserve) to deepen our 

understanding of management of pioneer habitat. The student candidate could choose to study the 

following, both of which will help to inform future management interventions, e.g. turf stripping, to benefit 

pioneer and open-habitat species:   

 To record and investigate the distribution patterns of key invertebrates groups associated with early 

successional dune habitat and explore their relationship between cause of bare sand, population 

ecology and environmental conditions 

 To compare invertebrate populations and distribution patterns across dunes sites in managed and 

unmanaged areas to develop a multispecies conservation approach  

 

The student could choose to collaborate with another student in the study of key plant populations on sand 

dunes too. Please make a note in your application.      
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Dynamic Dunescapes Student Project 

 

Title: Yellow Bird’s-nest Monotropa hypopitys research project. 

Suitable for: Environmental Sciences/ Conservation Biology/ Woodland Ecology and Conservation  

Yellow Bird’s-nest is an endangered, UK Priority and Red Listed species. In the UK, most of the populations 

are restricted to Southern counties in England, the BSBI state that it is increasingly rare in the North and 

West of the British Isles. Yellow Bird’s-next is non-photosynthetic and myco-heterotrophic plant that 

remains underground until late July to September. It uses Tricholoma fungi to acquire nutrients from the 

roots of autotrophic trees associated with dune slacks, including Grey Willow Salix cinerea and Creeping 

Willow Salix repens (Leake et al., 2004). 

Yellow Bird’s-nest is known to be transient, often appearing in large numbers and then disappearing from 

sites. The BSBI notes its disappearance may be due to competition or depletion of nutrients. The species can 

reproduce both sexually and clonally. Habitat and population fragmentation can reduce levels of genetic 

diversity adding strain to the population. Whilst Yellow Bird’s-nest is self-compatible, high levels of in-

breeding within the species from self-pollination has been observed (Beatty and Provan, 2011).  

Dynamic Dunescapes is a project working to restore sand dunes which have suffered from stabilisation 

leading to habitat decline and fragmentation (Pye et al., 2020). The project is working at Sandscale Haws. 

Yellow Bird’s-nest has long been known from Sandscale Haws but it has declined at the last two known 

locations and there have been no records since 2015 when 24 plants were recorded in a dune slack 

associated with Salix repens and three plants were recorded in a dune slack associated with Salix cinerea. 

Both sites have been surveyed annually (except for 2020).  

Further research is needed in order to establish a full understanding of the species on site.  The student 

candidate will work with us to enable us to get a better understanding of the factors affecting this species, 

knowledge of its continued presence if found and any management work that could be undertaken to 

improve conditions. There are several aims the student could choose to work towards: 

 To undertake field surveys in historical and potential locations to understand the vegetation 

communities and specific niche required for population establishment 

 

•     To investigate the cause of absence of Yellow Bird’s-nest at the most recently known locations at    

Sandscale Haws in comparison to currently established populations  

• To undertake a desk-based survey and investigation into populations and trends at other dune sites 
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Dynamic Dunescapes Student Project 

 

Title: An investigation into the ecological and environmental conditions affecting the populations 

of Dune and Green-flowered Helleborine  

Suitable for: Environmental Sciences/ Conservation Biology/ Woodland Ecology and Conservation/ Ecology  

Nationally rare Dune Helleborine (Epipactis dunensis) and nationally scarce Green-flowered Helleborine 

(Epipactis phyllanthes) are orchids localised to damp areas in coastal sand dunes and woodlands. Dune 

Helleborine is endemic to Britain and is a sparsely distributed red listed species recorded in only four 

counties. A stronghold of Dune Helleborine can be found on the sand dunes at Sandscale Haws National 

Nature Reserve. This is likely the only population of the species in Cumbria.  

Studies have shown genetic differentiation in coastal populations of Epipactis are low, potentially making the 

populations less robust (Jacquemyn et al., 2020).  This highlights the need for further studies to be 

undertaken to understand, in depth, the environmental conditions, stability and population distribution of 

Dune helleborine and Green-flowered Helleborine on sand dunes.  

Sand dunes are at risk from increase in growth of scrub and vegetation, reducing the habitat variability 

specialist and rare species rely on to thrive (Pye et al., 2020). Dunes slacks and dune grasslands, habitats in 

which the two Helleborine species are found, are being affected by dune stabilisation. Dynamic Dunescapes 

is a project working to restore sand dune and support specialist dune species. The project is working across 

Cumbria, including Sandscale Haws National Nature Reserve.  

Population counts of Epipactis are annually undertaken at Sandscale Haws. However, understanding their 

habitat preferences is also important. In areas that look very similar to where Dune Helleborine and Green-

flowered Helleborine have been recorded, no species have been found. A detailed analysis into the habitat 

preferences for the two Helleborines is vital to help us determine best methods of management, 

environmental requirements for the species success and continuation of monitoring of some of the rarest 

dune species.  

The project will help develop further priority survey areas. Working with the Dynamic Dunescapes team, the 

successful candidate could choose to explore a combination of the following topics: 

 To understand the habitat and distribution of Dune and Green-flowered Helleborine through 

analysis of habitat condition, soil chemicals and abiotic factors (topography, aspect, altitude). This 

will help us to ensure that suitable habitats can be maintained in the future.  

 To assess the distribution of associated species as an indicator of Epipactis presence  

 To explore the genetic variation of Dune helleborine and stability of the population at Sandscale 

Haws 
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