
                                                                                                                                         

 Project Background:  

 
▪ Water voles are still one of the most threatened species in the UK. 

Habitat loss and predation by American mink have caused a 
catastrophic decline in their numbers.  

▪ Assynt’s water voles are thriving despite the UK wide decline and 
these pristine populations are vital in informing conservation and 
management actions in other parts of the UK.  

▪ Since 1998, and with the permission and support from the 
landowners in the area, researchers from the University of Aberdeen have been 
monitoring water vole numbers and distribution in Assynt.  

▪ Our primary goal is to build up a detailed understanding of water vole ecology to aid in 
the conservation efforts of one of our national wildlife icons.  

 
Water voles are most likely to be found on slow running watercourses with beds and grassy 
banks that are suitable for burrowing into. In Assynt, these conditions are found in small 
patches within a largely heather dominated landscape which water voles avoid. An interesting 
feature of water voles is that individual patches regularly go extinct and become re-colonised 
in subsequent years. Collectively however, the number of occupied patches remains roughly 
stable (Fig. 2).  
 

Our Methods: 
 

Over the past 14 years we have identified over 150 suitable habitat 

patches and collected information on over 2600 water voles (Fig. 1). 

Each year in June/July, we visit each patch and carry out a “sign 

survey” where we check the banks for water vole droppings and 

other signs of recent activity like fresh clipping and burrows. We 

then score patches as either occupied or empty. If patches are 

scored as occupied we then set live traps which enable us to collect 

very useful information without harming the voles. We can age and 

sex each vole as well as collect information about reproductive 

state, condition and diseases. Over the course of 4 days we catch 

almost all of the voles in a patch.  

 

What we found in 2018: 

In 2018 we found that the population fluctuation that we would expect to find in a healthy 

water vole population is continuing. 2014 was the highest level patch occupancy to date since 

monitoring started in 1998!  Occupancy has declined since then, but has held roughly stable 

for the last 3 years.  We would  expect another year of high occupancy next year or the year 

after. 

 Fig. 1 Example of suitable 

and active water vole 

habitat 



 

Fig. 2 The proportion of suitable habitat patches that were occupied in Assynt in all years. 

 

In 2017-18 we had several students researching 

aspects of water vole ecology.  Joseph is a PhD 

student from the United States building on 

previous research done in Assynt on water vole 

population dynamics, but also contributing new 

insights using new survey techniques.  George is a 

student at Aberdeen working with Joe 

investigating which water vole patches matter 

most to the overall network.  Following his work in 

Assynt, he achieved a first class degree and top 

marks for his research.  Richard (PhD) and Laura (undergraduate) were looking at how 

diseases/parasites transmitted by fleas and ticks, can spread through a fragmented mammal 

population.   They report on their findings overleaf. 
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Do good patches make good neighbour; how patch metrics influence 

populations? 

 

George Porton 

The water voles in Assynt live in lots of small populations, in grassy patches, distributed across 

the landscape. They are linked by the migration of voles between the patches. This is an 

important process as the populations in many patches will go extinct each year but dispersing 

voles from nearby patches will allow the recolonisation of these patches.  

It would be expected that larger patches and populations would be more important to this 

process as they will have more voles and so will provide more dispersers able to recolonise 

neighbouring patches. My research showed evidence to confirm this idea, however, it also 

showed that smaller patches and populations were less important than would be expected 

given their size. They provide even fewer dispersing voles than expected to recolonise empty 

nearby patches. It is important to note that the small patches still act as important refuges for 

dispersing voles and provide important habitat for immigrants leaving large patches.  

How do vole demographics influence susceptibility to infection? 

 

Laura MacKenzie & Richard Hassell 

 

Babesia microti is a blood-parasite spread by I.trianguliceps ticks in Assynt’s water vole 

population. By analysing data on the disease, as well as vole and tick abundance from multiple 

years (2013-2017), I tried to identify what conditions allow a tick-borne disease to spread and 

remain present (endemic) in a population that is split into smaller sub-populations (called 

“metapopulation”). 

Looking at the data overall, the number of I.trianguliceps ticks and Babesia cases were a lot 

higher in Southern areas of Assynt. It is not quite clear why this is the case, but environmental 

conditions in the Southern patches may be more suitable for tick survival, thus increasing 

numbers of ticks there. Contrary to what we previously predicted, tick numbers were not 

dependent on the number of voles in a patch. However, the Babesia parasites were more often 

found in areas where tick numbers were high, and finally, the spread and survival of Babesia 

parasites in the population were highly dependent on the number of voles in and the 

movement of voles between nearby patches.  

Further investigation found that not only Babesia, but also an Hepatozoan disease was present 

in the landscape. This disease is less known and requires further research.  None of those 

disease infect humans, deer, or livestock. 

These findings are very important as they can show us how diseases behave in interconnected  

populations, and how the movement of animals aids the spread of disease.  

  



 

Looking forward to 2019: 

We are currently making arrangements for our return to Assynt in July 2019, where we, with 

the much appreciated permission of landowners and managers in the area, will continue 

collecting the data that is making this such an important area for the study of water vole 

ecology.  Joining me this year will be three undergraduate students and two Phd students. We 

may also have visiting researchers joining us to help with eDNA work in the first weeks.  This 

will be on John Muir Trust land only. 

If you have any questions or would like any further information please don’t hesitate to 

contact me at e.bryce@abdn.ac.uk.   

I would like to take this opportunity to thank everybody who has given us permission to study 

water voles on their properties. 

 

Emma Bryce 

University of Aberdeen  

New methods to uncover the unseen population dynamics of the cryptic watervole; 

moving beyond ecological “snapshots”. 

 

Joseph Drake 

 

Water voles are a cryptic species that are hard to observe directly, thus the need to survey and 

live trap to get at their natural history. However, once we leave at the end of the season, we 

don’t really know what is going on. In 2017 I deployed a pilot project to determine the efficacy 

of remote camera traps to capture water vole occupancy and behaviour throughout the entire 

year. This pilot project proved successful and was expanded in 2018.  

From this stemmed a collaboration with researchers focusing on eDNA (environmental DNA) 

work. Working alongside us on John Muir Trust Land, samples of water and soil were taken 

from patches that had camera traps and latrine surveys. These samples were analysed to 

determine if water voles and other mammals of Assynt could be detected from evidence they 

leave behind, such as scat and skin cells, that accumulate in the environment. Comparing this 

new method with traditional techniques allows us to verify its accuracy. eDNA techniques show 

promising results in our early stages against traditional techniques. This research could 

ultimately provide the basis for techniques that could monitor rare species across large areas of 

land, or to determine if invasive species have made it to new areas without having been 

observed directly by landowners or managers. 
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