Research Proposal
NAME OF STUDENT:   Craig Burston
STUDENT ID:  2314944 
EMAIL ADDRESS: 2314944@student.uwtsd.ac.uk
NAME OF AWARD: BSc Environment, Sustainability and Climate Change
[image: image1.jpg]Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





Contents
4Introduction


5Literature Review


8Methods


9Results


9Evaluation


10References




For UK adder populations, something is not add-ing up.
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Figure 1: Image of a female adder (Woodland Trust, no date)
Introduction

Adders (Viper berus) are a relatively small snake species that are native to the Northern Hemisphere. Ranging from the UK to China, adders are the most widespread terrestrial snake species in the world. Due to their incredible cold tolerance, they have been found as far north as the Artic circle. Growing up to 75cm long, they can be identified by their red eyes with vertical pupils and a distinguishing zig-zag pattern on their back. They can live in woodland, moorland, coastal areas, open heathland, alpine rocky slopes and can even be found in semi-desert areas (ARC, no date). Adders prefer habitats with diverse vegetation and open areas adjacent to scrub cover (e.g. hedgerows) and southern facing sites for basking in the sun. Adders hibernate during the winter and emerge in the early spring during mild weather. Once emerged, they bask near their hibernation site for up to several weeks and can remain active until November in southernly parts of the UK. They are normally a diurnal species (active during the daytime), but may be active at night during periods of warm weather. Adders can roam as far as 2km throughout the year, with some individuals remaining in close proximity to their hibernation site. They are faithful to their hibernation sites and return to these during late summer, with females often giving birth at these sites. Therefore, these established hibernation sites are crucial for the conservation of adders and the management of their habitats.
Although relatively widespread in some parts of the UK, since the mid-20th century adder populations have declined dramatically and are now extinct in some counties (Cooke & Arnold, 1982; Julian, 2018). There are a number of causes for their decline, but the main cause is habitat loss. Current populations are surviving within fragmented habitats, making these groups vulnerable to local extinction. Further reasons for the decline in the population of adders include: public disturbance, poor habitat management, removal/destruction of hibernation sites, predation, persecution (due to being the UK’s only venomous snake), overgrazing and burning of scrubland, and the degradation of microhabitats. When last assessed by the International Union for Conservation of Nature in 2016, the status of adders was declared that of least concern (IUCN, 2021). This status refers to them across their entire range, but here in the UK they are considered the most threatened of the widespread reptile species. With out data to accurately understand the decline of these reptiles, further reduction in their populations could result in them becoming a near threatened species here in the UK.
Although research has been undertaken since 2005 to survey the state of adder populations in the UK, and projects are taking place to address the decline, there is a lack of quantitative data to track and assess the degree of this decline. Without further study,
is there enough data to understand the scale of the decline in adder populations in the UK?
With additional data and information available, conservation efforts and a greater understanding of the situation faced by adder populations may potentially influence positive policy changes to help reverse their decline.

 Research question: Is there enough data to understand the scale of the decline in adder populations in the UK?
Dependent variables: Adder population (e.g. due to habitat loss and additional causes)
Independent variables: Available quantitative data (on adder populations across the UK). Number of sites surveyed.
Hypothesis: If more quantitative data is generated, this will provide knowledge for causes of adder decline and improve habitat management. 

Boundaries: Given adders hibernate for extended periods of time during the winter, this study will commence in spring when adders emerge from hibernation and during the summer months when they are most active. Therefore, enabling sufficient data from the sample (adders).

Adder habitats tend to be in open habitats such as woodland, heathland, rocky slopes and coastal areas, that have southern facing basking spots (The Wildlife Trusts, no date). Therefore, this research will be limited to these environments. Furthermore, the location of study will be limited to South Wales for ease of access, time and cost management.
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Literature Review

Analysing the available literature to gain further evidence-based knowledge about adder decline is important (as highlighted in the introduction). A current evidence base could be used as a foundation for further research and therefore be used as an informative tool for developing habitat management. However, it has been previously suggested that there is insufficient quantitative data available (Gardner et al., 2019). This area appears under researched, despite an acknowledgement of decline in the UK population of adders since 1930, and projects initiated since 2005 by ARC, such as ‘Make The Adder Count’ (Julian, 2018). However, this was in reference to quantitative data only and appeared not to have included qualitative data sets. 

While conducting this literature review, data types were not deliberately excluded neither included in the literature search strategy. However, distinctions were made during the synthesis of the literature in order to identify the number of quantitative studies in the review. Library databases such as Google Scholar and ProQuest Biological Science were used to generate search results for the literature search which included research and review articles over other sources to be able to obtain up-to-date research between 2018 to 2024. 

This literature review compromises of the following subheading themes:

· Habitat degradation

· Intensification of land use

· Decline of adder populations
· Habitat fragmentation

· Habitat management

Each subheading contains a brief summary of the appropriate articles. The literature will be critically evaluated and examine how relevant these are to the research proposal.
Decline of adder populations, Habitat fragmentation, Habitat management. Gardener, Julian, Monk and Baker (2019), highlighted that there was a lack of quantitative data available, of which an accurate state of decline was missing. The main focus of the study was to record the degree of decline in the populations, identify the factors for decline and the impacts on the adder population. Surveys were conducted to record adder populations and identify hibernation sites throughout the UK. Recorded snake counts were undertaken over multiple visits. It was found that there was a significant decline in adders across sites consisting of small populations, and less than 10% of sites were larger populations that were shown to have slight increases. This impact is due to factors such as habitat management and public disturbances. If these trends continue this will increase extinction risk for adders.

Critical evaluation: 
A lack of data on the habitat types in which adders were found was not provided during this study and the changes in population sizes over time are not fully considered. A lack of data on the impact of adder predation or persecution is not presented. Bias from surveyors towards visible factors are not taken into account due to the nature of citizen science surveys. Although, causes negatively impacting adder sites were identified and a decline in smaller populations was discovered. Sites of larger populations were found to be slightly increasing.
Relevance to research proposal: 
Study is based in the UK investigating the population of adders and the reasons for their decline. Data collection is practical, easily repeatable, and provides quantitative data for statistical analysis.
Habitat fragmentation, Intensification of land use, Decline of adder populations. Munkhbayar, Rustamov, Orlov, Jelić, Meyer, Borczyk, Joger, Tomović, Cheylan, Corti, Crnobrnja-Isailović, Vogrin, Sá-Sousa, Pleguezuelos, Sterijovski, Westerström, Schmidt, Sindaco, Borkin, Milto, and Nuridjanov (2021), published an assessment report on behalf of IUCN regarding the current status of the adder. The report reasoned that whilst adders were currently of least concern status, reassessment is required due to decline in range globally. This status may be presumed, and therefore, future assessment may indicate a more threatened status. A literature review was undertaken which covered geographic range, population, habitat and ecology, use and trade of vipers. It was found that the population is decreasing in small fragmented populations, classed as endangered or extinct in local pockets. The main contributing factors of these declines were threats by intensification of agricultural methods, fragmentation, habitat destruction, persecution and illegal collections of vipers. This paper cited Gardener et al (2019), when concluding how threatened the species is in Britain.

Critical evaluation: 
This report is for a conservation authority and covers a wider geographical range. Methodology and assessment tools for measuring the populations are not provided, but reference to relevant studies are included.  Reasons for the decline of populations are expressed, though the report lacks specific data on these regions. The need for further, more detailed, assessment is highlighted. Therefore, showing a gap in available datasets.
Relevance to research proposal: 
Highlights the need for further data collection to fully understand the scale of decline in adder populations, where they are most threatened. The IUCN red list is of global scope, which includes UK locations covered in this research proposal. As an international authority for nature conservation this can provide supporting evidence towards baseline data.
Intensification of land use, Habitat fragmentation, Habitat degradation, Decline of adder populations. 
Guiller, Legentilhomme, Boissinot, Blouin-Demers, Barbraud, and Lourdais (2022), studied how agricultural intensification is effecting adder and western green lizard populations. Habitat changes were studied longitudinally from 1950 to 2015. Thereafter, the changes in the distribution of the two species were surveyed 18 years apart between 1994-1997 and 2012-2015. The monitoring techniques employed were capture-mark-recapture across two sites in Western France in hedgerow landscapes undergoing agricultural intensification. It was found that there were noticeable declines related to habitat degradation (hedgerows and forests). The importance of traditional agricultural landscapes for biodiversity conservation was highlighted.

Critical evaluation:

Scale clipping was a capture-mark-recapture technique for adder monitoring. Scale clipping, requires periodic reclipping due to mark obscurations by regeneration (Ferner & Plummer, 2016). There was no stipulation of how this was mitigated in this study, therefore has challenges for a longitudinal study. Habitats were an integral part of the study highlighting the importance of there role and management for conservation purposes. The longitudinal research design is appropriate when determining population growth or decline (Economic and Social Research Council, no date).
Relevance to research proposal:

Study highlights the lack of quantitative data on adder populations in anthropized landscapes. Habitats and there usage play a key role in the population of reptiles and their distribution. The methods used for recording population numbers via capture-mark-recapture has limitations and therefore not highly appropriate in this proposal.
Methods

Research design:

Transect surveys will be performed for the purpose of recording population numbers in a given area. This will mitigate the need for direct interaction, disturbance or harm to adders, and flaws, compared to capture-mark-recapture methods (Ferner & Plummer, 2016). These surveys will generate quantitative data which will contribute to the gap in quantitative research (Gardner et al., 2019).
Length of study:

Research will be commence at the start of spring and continue during the summer months over a year-long period. 

Location:

Survey locations will be spread throughout the UK, particularly in areas of suitable habitats (e.g. Agricultural landscapes, woodland)

Sampling:
The are two samples in this proposal. Adders and the locations of population data collection. Secondly, wildlife and conservation organisations based in the UK will be invited to provide the survey data.
Sampling technique:

Convenience sampling technique will be used as the location of habitat and relevant organisations are purposefully targeted. Convenience sampling recruits participants who are members of a locality (Elfil and Negida, 2017). Therefore this technique is suitable for this study.
Results

At this stage in the proposal, no results are available. Upon completion of the study the data collected from each organisation site will be recorded into Excel and consolidated. This will be subject to statistical testing, such as T-test and Chi-square test. Statistical testing is an efficient and accurate technique for analysing numerical data. This will be analysed via the software SPSS (Statistical Package for the Social Sciences). The results of this analysis should allow conclusions the be drawn to test the hypothesis.
Evaluation
Strengths: 

· Closes potential research gaps due to lack of quantitative data.

· Contributes to existing knowledge of adders and their habitat requirements

· Enable further understanding of the causes for adder population decline

· Provides insight into recommendations for future research

· Impacts of this research may enable decision makers to influence policy changes
Limitations:

· Research uses existing limited quantitative data for sampling purposes

· Time limitations do not allow longitudinal study of populations

· Engagement rates from organisations may be limited due a variety of influential factors affecting the organisation (e.g. Funding)

· Access to habitats may be restricted (e.g. Land owner permission or access permits) 

· Using one survey technique may limit the reliability of the data without confirmation from using multiple data collection techniques
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