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Preface 
 
Haslemere Natural History Society, in furtherance of its aims to promote appreciation and 
conservation of the wildlife in the Haslemere area, organised a field meeting in 2013 with Matt 
Bramich to search for and learn more about reptiles. Matt Bramich (then Area Ranger for Black 
Down Estate of the National Trust) had a particular interest in adders. From their Clare Britton 
Bequest the Society agreed to provide equipment to enable Matt to undertake a study of the 
adder population on Marley Common near Haslemere, Surrey and at Weavers Down, near 
Rake, Hampshire, in 2014. 
The equipment needed for this project included ten radio transmitters and a radio receiver. 
Given leave of absence for three months by the National Trust, Matt established the adder 
ǇǊŜǎŜƴŎŜ ƻƴ ōƻǘƘ ǎƛǘŜǎΣ ǊŜŎƻǊŘŜŘ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ǿƛǘƘƛƴ ŀ ǎǉǳŀǊŜ ƳŜǘǊŜ ƻŦ ŀƴ ŀŘŘŜǊΩǎ ŎŀǇǘǳǊŜ 
and studied the post-breeding dispersal. He described his findings in a presentation at the 
{ƻŎƛŜǘȅΩǎ !ƴƴǳŀƭ DŜƴŜǊŀƭ aŜŜǘƛƴƎ ƛƴ !ǇǊƛƭ нлмрΦ  
Matt felt it would be beneficial for his findings to be confirmed with further surveying and 
tracking. Therefore, on the website of Amphibian and Reptile Conservation Trust, an 
internship was advertised for a Radio Telemetry Study of Adders and Lucy Struthers was 
successful in filling this role. She was funded by Haslemere Natural History Society to 
undertake this project from 8th June to 8th September 2015, working on Marley Common, and 
then to write a report on her findings.  
On 23rd January 2018 at Haslemere Museum, Lucy gave a presentation of her findings to the 
Committee of Haslemere Natural History Society together with Matt Bramich and other staff 
of the local National Trust. Subsequently she submitted a full report on her findings, and the 
{ƻŎƛŜǘȅΩǎ /ƻƳƳƛǘǘŜŜ ǘƘƻǳƎƘǘ ǘƘƛǎ ǘƻ ōŜ ƻŦ ǎǳŎƘ ŀ ǉǳŀƭƛǘȅ ǘƘŀǘ ƛǘ ŎƻǳƭŘΣ ǿƛǘƘ ƳƛƴƻǊ ƳƻŘƛŦƛŎŀǘƛƻƴΣ 
ōŜ ǇǳōƭƛǎƘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ {ƻŎƛŜǘȅΩǎ ǎŜǊƛŜǎ ƻŦ {ŎƛŜƴŎŜ tŀǇŜǊǎΦ ¢ƘŜ ŎǳǊrent paper is the 
outcome. 
 
Margaret Hibbard 
Judith Kusel 
April 2020 
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The Natural History of the Adder  

 

The adder has the widest distribution of any terrestrial snake species in the world, ranging 

from the British Isles in the west, eastwards to Russia, western Mongolia and north-east China, 

and the Sakhalin island (Crnobrnja-LǎŀƛƭƻǾƛŏ et al. 2011; Cui et al. 2016; Prestt, 1971; Strugariu 

& Zamfirescu, 2011; Ursenbacher et al. 2006; IUCN 2018). The Balkan Peninsula represents 

the southern-Ƴƻǎǘ ōƻǳƴŘŀǊȅ ƻŦ ǘƘŜ ŀŘŘŜǊΩǎ ǊŀƴƎŜΣ ǿƘƛƭǎǘ ǘƻ ǘƘŜ ƴƻǊǘƘΣ ǘƘŜ ŀŘŘŜǊΩǎ ǊŀƴƎŜ 

extends to Fennoscandia. The adder is the only terrestrial snake that occurs north of the Arctic 

circle (Prestt, 1971; Andersson, 2003).   

 

5ŜǎǇƛǘŜ ǘƘŜ ŀŘŘŜǊΩǎ wide distribution, populations remain fragmented throughout much of its 

range (Andersson 2003; Crnobrnja-LǎŀƛƭƻǾƛŏ et al. 2011). The adder inhabits a diverse array of 

habitats, from lowland heathland in the south of England (250m) to mountain slopes up to 

2600m, in the Swiss Alps (Andersson, 2003; Carlsson, 2003; Crnobrnja-LǎŀƛƭƻǾƛŏ et al. 2011; 

Luiselli & Anibaldi, 1991). 

 

Three sub-species are recognized: Vipera berus bosniensis (Boettger, cited in Ursenbacher et 

al. 2006), restricted to the Balkan Peninsula; Vipera berus sachalinensis (Zarevsky, cited in 

Ursenbacher et al. 2006), restricted to Sakhalin Island and RussiaΩǎ tŀŎƛŦƛŎ Ŏƻŀǎǘ; and Vipera 

berus berus (IUCN, 2018), the most genetically diverse sub-specie, found throughout the 

ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ŀŘŘŜǊΩǎ ǊŀƴƎŜΦ 

 

Genetic analysis reveals three major clades (Figs. 1-2) that reflect historic isolation and re-

colonisation events which occurred during the glacial cycles of the lower Pleistocene (Carlsson 

2003; Ursenbacher et al. 2006). The Italian clade represents a refuge in the southern Alps and 

includes adders from northern Italy, Austria, northern Slovenia and south-east Switzerland; 

the Balkan clade represents a refuge in the Balkan peninsula and comprises the distribution 

of the sub-species Vipera b. bosniensis; the genetically diverse Northern clade represents a 

refuge near the Carpathian Mountains and includes adders from the British Isles, north, east 

and central Europe, Asia and Russia. In contrast to the Northern clade, the Italian and Balkan 
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clades represent genetically divergent, endemic populations which have remained 

geographically isolated from their northern conspecifics (Carlsson, 2003).  

 

Following division of the major clades, further isolation events and divisions occurred 

(Carlsson, 2003; Ursenbacher et al. 2006). The northern clade can be divided into four sub-

clades that emerged during the last glacial events of the Late Pleistocene (Figs. 1-2). The basal 

(ancestral) Ψ/ŀǊǇŀǘƘƛŀƴ {ǳōŎƭŀŘŜΩ represents the source of the Northern clade and includes 

populations from Romania, eastern Slovakia and southern Poland. ¢ƘŜ Ψ9ŀǎǘŜǊƴ {ǳōŎƭŀŘŜǎΩ 

include populations from eastern Europe, Finland, Asia and Russia; the western subclade 

represents a refugial population from central France and includes populations from France, 

Switzerland and western Austria; the central European subclade originates north of the Alps 

(possibly Hungary) and went on to colonise the British Isles, Central Europe and Scandinavia.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Cladogram showing 
the three major clades that 
emerged during the lower 
Pleistocene. The Northern Clade 
(Red) can be divided into a 
further four sub-clades. Image 
source: Ursenbacher et al. 
(2006).  
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The Distribution of Adder s in Brit ain  

 

The adder has a widespread but patchy distribution across England, Wales and Scotland, and 

exhibits considerable regional variation in abundance. Current models ƻŦ ǘƘŜ ŀŘŘŜǊΩǎ 

distribution in England indicate that the adder is most prevalent along coastal regions, 

particularly in the south of England (Fig. 3) (Gleed-Owen & Langham, 2012). There are also 

localised populations in East Yorkshire, Cumbria and Northumberland and Suffolk. The adder 

is sparsely distributed throughout the remainder of England and is thought to be absent from 

Hertfordshire, Huntingdonshire and Nottinghamshire; and exceedingly rare in 

Cambridgeshire, Greater London, Lancashire and Oxfordshire (Atkins, 2005; Gleed-Owen & 

Langham, 2012). The earliest grid-based map of adder populations across Britain (Fig. 4) 

suggests that populations in England have long been scarce in the east midlands 

(Warwickshire, West Yorkshire) and the north west (Arnold 1995; Swan & Oldham, 1993). 

Figure 2. Recolonization routes following the first isolation event (a) and second 
isolation event (b). The Northern clade (red) originating from a refuge near the 
Carpathian Mountains, colonises the British Isles, Europe, Russia and Asia. By 
comparison, the Italian Clade (blue) and Balkan Clade (green) undergo little 
expansion of their range. The basal Carpathian subclade (orange) colonised 
Romania, Slovakia and Poland. The western subclade (yellow), from a refuge in 
central France, colonised western Austria and France. The Central European 
subclade (purple), which originated north of the Alps, colonised Scandinavia and 
the British Isles. The Eastern subclade (Pink) colonized Finland, eastern Europe, 
Asia and Russia. Image source: Ursenbacher et al. (2006).  
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Questionnaire surveys carried out across Scotland ƛƴ ǘƘŜ ŜŀǊƭȅ флΩǎ reveal that adders are most 

commonly found in the south west (Dumfries & Galloway and Argyll), the Grampians and 

Highlands but become increasingly scarce towards the central belt ς the most densely 

populated region of Scotland (Reading et al. 1996).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

YƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ŀŘŘŜǊΩs distribution is likely to reflect survey bias towards human population 

centres and areas where adders are known to exist, such as nature reserves (Baker et al. 2004; 

Gleed-Owen & Langham, 2012). Remote regions and wider agricultural landscapes are 

relatively inaccessible to surveyors and tend to be overlooked. Thus, spatial resolution and 

coverage of remote regions is often poor.  For example, regions of apparent adder scarcity in 

Figure 3. Known distribution of the adder 
based on data collated from 2006-2011 
mapped at a resolution of 1Km2. Image 
Source: Gleed-Owen & Langham (2012). 
 

Figure 4. Map showing the distribution of 
the adder in the UK at a resolution of 10km2. 
Data from 1901-1969 (open circles) suggest 
losses in south-east England, the Midlands 
and the Grampians. The map indicates that 
adders have long been scarce in some 
regions of the UK. Image Source: Arnold 
(1995). 
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northern England (e.g. The Pennines) and mountainous regions of Wales and Scotland may in 

fact reflect inadequate surveying as opposed to the absence of adders from these regions. A 

concerted and coordinated effort is needed to determine the presence or absence of adders 

in these regions. Renewed efforts such as the National Amphibian and Reptile Survey (NAARS) 

have sought to reduce such knowledge gaps. 

 

With the use of GPS, data resolution and reliability has improved significantly. Figures 5 and 6 

illustrate how at a resolution of 1km2, adder populations appear fragmented and isolated. A 

closer look reveals the extent to which land-use change has shaped the landscape, resulting 

in the loss and fragmentation of key reptile habitat.  

 

 

 

 

Figure 5. Map of Current (2006-2011) and historic (Pre-2006) adder 
distribution in South East England. Red squares represent current data and 
black squares represent historic data. Image source: Gleed-Owen & 
Langham (2012). 
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The Conservation Status of the Adder in Britain  

 

5ŜǎǇƛǘŜ ǘƘŜ ŀŘŘŜǊΩǎ ǿƛŘŜǎǇǊŜŀŘ ŘƛǎǘǊƛōǳǘƛƻƴΣ ǘƘŜǊŜ are growing concerns about the status of 

the adder in the UK. Reports of country-wide declines and county level extinctions paint a 

worrying picture (Baker et al. 2004; Baker 2016; Cooke & Scorgie, 1983; Gleed-Owen & 

Langham, 2012; Hilton-Brown & Oldham, 1991; Sheldon, 2011).  

 

ArnoldΩs 1995 atlas of reptiles (Fig. 4) suggests that the adder has undergone losses over the 

last century, especially across the Midlands as well as south west England, Hertfordshire, 

Bedfordshire and parts of East Anglia. The atlas also points towards a decline in records in 

north east Scotland and the Scottish Borders.  

 

This trend is ǎǳǇǇƻǊǘŜŘ ōȅ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǎǳǊǾŜȅǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ŜŀǊƭȅ улΩǎ (Cooke & Scorgie, 

1983) ŀƴŘ ŜŀǊƭȅ флΩǎ (Hilton-Brown & Oldham, 1991). Although such surveys are subjective by 

nature and lack systematic dataΣ ǊŜǎǇƻƴŘŜƴǘǎ ǊŜǇƻǊǘŜŘ ŘŜŎƭƛƴŜǎ ƛƴ ǘƘŜ ŀŘŘŜǊΩǎ ǎǘŀtus in the 

Figure 6. Current adder distribution in Haslemere, Surrey, and surrounding 
areas (2001-2016 Data). Anthropogenic landscape changes are evident (e.g. 
roads, agriculture/pasture, urban). Each red square represents 1km2. Image 
source: https://records.nbnatlas.org 
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sƻǳǘƘ ƻŦ 9ƴƎƭŀƴŘΣ ǘƘŜ ²Ŝǎǘ aƛŘƭŀƴŘǎ ŀƴŘ 9ŀǎǘ !ƴƎƭƛŀ ŘǳǊƛƴƎ ǘƘŜ тлΩǎ; and declines in all regions 

of England except the west Midlands and north wŜǎǘ ŘǳǊƛƴƎ ǘƘŜ улΩǎ (Table. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

Historic losses are the result of a decline in traditional practices that maintained open heath 

(Marrs et al. 1986; Rose et al. 2000; Webb, 1990; Webb & Haskins, 1980), followed by 

agricultural expansion, urbanization and afforestation (Cooke & Scorgie, 1983; Hooftman & 

Bullock, 2012; Webb & Haskins, 1980). 80% of lowland heathland, a key habitat for reptiles, 

has been lost since the beginning of the 19th century (Hayhow et al. 2016; The UK BAP, 1995) 

and what remains is greatly fragmented (Edgar et al. 2010; Hayhow et al. 2016; Hooftman & 

Bullock, 2012; Rose et al. 2000). Such landscape changes have left many areas of suitable 

habitat isolated, making dispersal between sites impossible. This increases the risk of local 

extinctions as a result of fires, succession and inbreeding depression (Offer et al. 2003).  

Table 1. Comparison of questionnaire survey results from Cooke and Scorgie (1983) and 
Hilton-.Ǌƻǿƴ ŀƴŘ hƭŘƘŀƳ όмффмύΦ wŜǎǇƻƴŘŜƴǘǎ ǊŜǇƻǊǘŜŘ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ŀŘŘŜǊΩǎ ǇƻǇǳƭŀǘƛƻƴ 
ǎǘŀǘǳǎ ƛƴ с ǊŜƎƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ мфулΩǎ ŎƻƳǇŀǊŜŘ ǘƻ о ǊŜƎƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ мфтлΩǎΦ  



 8 

 

Today population declines are attributed to a variety of factors (Fig. 7), including adverse 

management practices, inadequate mitigation and habitat degradation due to neglect and 

disturbance (Baker et al. 2004; Edgar et al. 2010; Gleed-Owen & Langham, 2012). Of particular 

concern is damage to hibernacula and excessive scrub clearance (Gleed-Owen & Langham, 

2012; Sheldon, 2011; Phelps, 2004), although the impacts of such practices often go 

unmonitored.  

 

 

 

 

 

The inadequacy of current conservation policy remains a primary concern. Adders are 

protected from intentional killing, injuring and sale under Schedule 5 of the Wildlife and 

Countryside Act (1981) and are listed as a priority species for conservation action under 

section 41 of the Natural Environment and Rural Communities Act (2006) (JNCC 2016a). 

However, adders are not afforded the highest levels of protection given to nationally rare 

species such as the sand lizard (Lacerta agilis) and smooth snake (Coronella austriaca). As a 

consequence, adder habitat may not receive strict protection unless the presence of European 

Figure 7. Factors attributed to adder declines. Data from Baker et al. (2004). 

Building 
Development

Agriculture

Forestry

Mineral/Peat 
Extraction

Fire

Disturbance

Persecution

Predation

Pollution

Neglect/Successio
n

Habitat 
Management/Cre

ation

Weather



 9 

Protected Species are noted (Baker, 2016). As such, the specific requirements of adders are 

not often incorporated into habitat management plans (Edgar 2016; Gleed-Owen & Langham, 

2012).   

 

aƻǊŜ ǊŜŎŜƴǘ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǘƘŜ ŀŘŘŜǊΩǎ status provide evidence of continued widespread 

declines into the 21st century (Baker et al. 2004; Baker 2016). Research on the status of adders 

in England has revealed population declines on 35% of sites for which population estimates 

were available (Baker et al. 2004). This increased to 44% when subjective estimates were 

included. Despite the presence of increasing and stable populations in most regions, the 

disproportionate number of population decreases to population increases indicates a 

declining national trend (Fig. 8). 
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Figure 8. Population trends for adder populations by region. Data is based on 106 sites 
across England. The Midlands and north had the greatest proportion of population 
decreases. Data source: Baker et al. (2004). 
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Worryingly, a third of the populations were reported to have fewer than 10 adults. 

Furthermore, the data reveal that unstable and decreasing populations occur more frequently 

on smaller, more isolated sites compared to larger, well-connected sites. Thus, adder 

populations are especially vulnerable to extinction on these sites. This is particularly 

concerning given that a third of adder sites in this study were less than 6 ha.  

 

Although the study includes a greater amount of systematic data compared to previous 

assessments, samples are heavily biased towards protected sites or nature reserves where 

habitat is perhaps most favourable. Therefore, the data may under-estimate the current 

conservation status of adders in England.  

 

The most current ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŀŘŘŜǊΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎ ƛƴ England has sought to 

account for uneven survey coverage and poor spatial resolution. The adder status project 

(Gleed-Owen & Langham, 2012) represents the firsǘ ŀǘǘŜƳǇǘ ǘƻ ƳŀǇ ǘƘŜ ŀŘŘŜǊΩǎ ŘƛǎǘǊƛōǳǘƛƻƴ 

at a resolution of 1km, providing 100 times greater resolution than previously attempted. The 

project uses an empirically-derived occupancy-based model to generate maps of known and 

predicted adder occupancy (presence) in England. The model predicted adder occupancy by 

identifying statistically significant associations between land cover (habitat types, geological 

features etc.) and collated adder records. The model was used to determine changes to adder 

occupancy across space and time.  

 

Results suggest staggering under-occupancy: adders are currently estimated to occupy just 

29% of suitable habitat and just 7% of 1km squares nationally (Fig. 9). Furthermore, the model 

estimated a 39% decrease in predicted occupancy over recent decades. All counties have 

undergone a pronounced decrease in occupancy however the magnitude of the loss varies 

locally within each region (Fig. 10).  
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.ƻǳƴŘŀǊȅπ[ƛƴŜ ƻǇŜƴ ǎƻǳǊŎŜ ŘŀǘŀΦ  
 

 

(a) (b) 

Figure 9. Distribution maps showing under-occupancy. Predicted adder distribution 
generated by model (a) compared to the known adder distribution (b). Image Source: 
Gleed-Owen & Langham (2012). 
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Ecology of the Adder  

 

In Britain the adder inhabits a range of habitats including rough grassland, heathland, scrub, 

woodland and moorland (Baker et al. 2004; Swan & Oldham, 1993). They may reach an age in 

excess of 20 years (Forsman & Lindell, 1991; Phelps, 2004, 2007) in the wild and reach sexual 

maturity at 3 or 4 years of age (Madsen 1988; Prestt, 1971). 

 

The adder spends the winter months in a state of torpor, hibernating, often communally, 

within roots, rocky crevices, disused burrows or dense scrub (McInerny, 2014; Prestt, 1971). 

Hibernacula are typically located on well-drained, south-facing slopes, optimally positioned 

for the spring-time sun (Andrén, 1982; Beebee & Griffiths, 2000; Gleed-Owen & Langham, 

2012; McInerny, 2014; Prestt, 1971). Emergence from hibernation is temperature dependent 

and the exact timing may vary between years depending on prevailing conditions (Prestt, 

1971; Viitanen, 1967). 

 

Males typically emerge from hibernation to commence basking in late February/early march 

(Fig. 11) (Andrén, 1982; Beebee & Griffiths, 2000; Phelps, 2004; Prestt, 1971). It is during this 

time that male adders undergo rapid testes growth and peak testosterone production (Prestt, 

1971). Early emergence of males is thought to have a selective advantage as it allows optimal 

spermiogenesis, enhancing male fitness and enabling greater acquisition of mates during the 

breeding period (Herczeg et al. 2007).  

 

Females emerge 3-4 weeks later, typically in late March/early April (Andrén, 1982; Madsen et 

al. 1993; Phelps, 2004, 2008; Prestt, 1971). During the ensuing weeks, both males and females 

disperse locally and establish dens (retreats) in association with favourable basking spots 

(Phelps, 2004, Prestt, 1971). Non-breeding females and immature adders migrate to feeding 

areas and begin foraging in April (Andrén, 1982; Phelps, 2007; Viitanen, 1967).  
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In the first weeks of April, adult males undergo their first exuviation of the year (shedding of 

skin) after which they exhibit a dramatic change in behaviour, marking the beginning of the 

mating period (Phelps, 2004; Prestt, 1971). Adult males become highly active, roaming large 

distances in search of females. Larger males may contest for access to females by engaging in 

vigorous combats (Andrén, 1982, 1986).   

 

It is not uncommon for females to mate with multiple males within a season and give birth to 

clutches of mixed paternity (Höggren & Tegelström, 1995, 2002; Madsen et al. 1993; 

Ursenbacher et al. 2006). Female adders do not exhibit sexual selection however mating with 

more than one male may enable other, potentially better-quality males to contribute to her 

fitness (Höggren & Tegelström, 2002).  

 

After mating, some males guard the female for several days (Fig. 12) (Andrén, 1986; Phelps, 

2004). Such mate-guarding behaviour is believed to promote male fitness by excluding other 

males from siring offspring (Phelps 2007). Genetic evidence of first-male mating advantage 

supports this theory (Höggren & Tegelström, 2002).  

Figure 11. Male adders basking in late March. Photo by Matt Bramich.  


