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Summary and conclusions 
 
Concern about the status of two widespread reptiles, the adder Vipera berus and slow-worm 
Anguis fragilis, prompted an investigation of their status in England.  A questionnaire survey 
was widely circulated to gather data, ideally long-term, pertinent to sites known well to 
observers.  Responses were received for 249 sites.  More than half of the sites were nature 
reserves or other similarly designated sites.  Most of the population information reported (68 
per cent of sites) was based on non-systematic surveys.  However, although non-
systematically collected data tended to result in a greater proportion of populations not being 
scored for size (in the case of the adder) and status (for both the adder and slow-worm), 
where size and status were estimated, the data did not differ from those collected by 
systematic techniques, except in the case of the slow-worm for which non-systematic 
techniques yielded a smaller proportion of population decreases.  A great deal of information 
was based on long-term knowledge of sites; more than a quarter of the sites had been known 
to the reporters for more than 15 years and almost half of them had been visited on more than 
50 occasions. 
 
Although many populations were regarded as being stable, there is evidence of declines in 
status nationally in adders but not slow-worms.  The Midlands is a region of particular 
concern as the adder is in greater decline here than elsewhere and, to a lesser extent, slow-
worm population declines are also evident.  Many of the populations reported on were 
relatively small.  A third of adder and almost a quarter of slow-worm populations were 
reported to consist of fewer than 10 adults.  There were more decreases and fewer stable 
adder populations among small (fewer than 10 adults) populations, while the converse was 
true for the largest populations (more than 50 adults). 
 
Habitat management was the factor most frequently regarded as affecting adder and slow-
worm populations.  In spite of reports of individual sites being harmed, habitat management 
or creation was regarded as a positive factor at more than 40 per cent of adder and more than 
50 per cent of slow-worm sites.  The most frequently reported negative factor was public 
pressure (disturbance), affecting both species.  Persecution was also reported to negatively 
affect adder populations, whereas building development and predation adversely affected 
slow-worms. 
 
Just over one third of all sites were isolated.  On isolated sites adders showed more 
population decreases and fewer stable populations.  There was no detectable effect of site 
isolation for slow-worms.  Site size also seemed to have some effects on population status.  
In both the adder and slow-worm, population decreases were more frequent on small (up to 
5ha) sites, and in the adder population stability was more frequent on large (more than 5ha) 
rather than small sites.  
 
Although this report gathers and quantifies otherwise disparate information about adder and 
slow-worm populations and the sites that they inhabit, it does not provide a fully 
representative picture of national status.  The information in this report is biased towards sites 
with protected status or those that are managed for nature conservation.  The status of both 
adders and slow-worms on such sites was found to be more favourable than on non-
designated sites.  Hence, the true national status of adders and slow-worms may be even less 
favourable than the reported information suggests.   
 



 

Relatively few data pertinent to brownfield sites – a key habitat for slow-worms – were 
received during the current study.  Hence, the questionnaire was inconclusive with regard to 
slow-worm status on these potentially threatened sites. 
 
Further conservation measures for adders and greater research into slow-worm status, 
particularly in brownfield habitats, is recommended. 
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1. Introduction 
The adder Vipera berus and slow-worm Anguis fragilis are widely distributed throughout 
Britain and are often regarded as common species (Swan & Oldham 1993; Arnold 1995).  
However, there is regional variation in local abundance (Cooke & Scorgie 1983; Hilton-
Brown & Oldham 1993) and population declines have been reported for both species (Cooke 
& Arnold 1982; Cooke & Scorgie 1983; Hilton-Brown & Oldham 1993). 
 
The most recent published examination of the status of the adder and slow-worm in Britain 
summarises regional variation in abundance within England (Hilton-Brown and Oldham 
1991).  Although both species were reported as common in the South West, they were 
regarded as widespread but not common in the South and South East, and scarce in East 
Anglia and the East Midlands.  The adder was also widespread, but not common in the North 
East, where the slow-worm was scarce.  In the North West the adder was reported to be 
scarce and the slow-worm absent or rare. 
 
There have been indications of declines in both the adder and the slow-worm over the latter 
half of the last century, particularly within certain areas.  A comparison of distribution prior 
to 1960 with that from 1960 to 1973 indicates declines across Britain (Cooke and Arnold 
1982).  Questionnaire surveys found the adder in decline in the South, South East and East 
Anglia during the 1970s (Cooke and Scorgie 1983) and in all regions except the West 
Midlands and South West during the 1980s (Hilton-Brown and Oldham 1991).  The low 
index of population change for the West Midlands is likely to be a reflection of the naturally 
low abundance of the adder in the Midlands (Taylor 1963; Swan and Oldham 1993) rather 
than an indication of healthy population status.  Questionnaire surveys in Scotland have also 
found evidence of a decline in abundance of the adder (Reading et al 1994) and a small-scale 
questionnaire survey in 2002 indicated worrying recent declines and levels of scarcity among 
English adder populations (Atkins, unpubl. data)  Declines in slow-worms in all regions of 
England, where it occurs, over the 1970s (Cooke and Scorgie 1983) may have abated during 
the 1980s (Hilton-Brown and Oldham 1991).   
 
Population declines of all native, widespread reptiles (the common lizard Lacerta vivipara 
and the grass snake Natrix natrix in addition to the slow-worm and adder) have been 
attributed primarily to habitat loss (Cooke & Scorgie 1983; Hilton-Brown & Oldham 1991).  
In the case of the adder, changes in land use mediated through agriculture and forestry are 
regarded as factors causing decreases in abundance in England and Scotland (Atkins, unpubl. 
data; Cooke & Scorgie 1983; Hilton-Brown & Oldham 1991; Reading et al 1994).  
Deliberate killing of adders (Langton 1986; Wild & Entwistle 1997; Edgar 2002) and slow-
worms (Langton 1986) by humans is also regarded as a threat to some populations, although 
the impact of such killing has not been quantified.  Moreover, attitudes towards snakes appear 
to have become more positive in recent decades and deliberate killing seems to be less 
frequent than in the past (Edgar 2002). 
 
For slow-worms, urban development has been identified as a particular threat (Cooke & 
Scorgie 1983; Hilton-Brown & Oldham 1991).  This has been reiterated by recent concerns 
about the species’ occurrence on land threatened by building development (Foster 1997; 
Platenberg 1999).  The slow-worm is often found on brownfield sites (land that has been 
developed but which has since fallen into disuse).  However in recent years such sites have 
been specifically targetted for development due to changes in planning policy (Defra 2003), a 
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trend which is likely to continue.  As a fossorial species the slow-worm is easily overlooked 
and it seems likely that populations are lost or damaged without anyone recording the fact.  
 
A controversial issue within herpetofaunal conservation is that of the impact of land 
management, both for conservation and other purposes.  Natural succession on unmanaged 
sites can diminish the habitat suitability for native reptiles, including the adder, which require 
open, sunny areas (Wild & Entwistle 1997; Inns, 2003).  However, land management can also 
harm reptile populations.  For example adders have been eradicated from upland moorland by 
overgrazing and burning (Offer et al 2003).  Habitat management for conservation purposes 
has also harmed reptile populations.  Mowing and scarifying a meadow has coincided with 
the disappearance of an adder population (Sheldon unpubl.), grazing has eliminated reptile 
populations on chalk grassland (Offer et al 2003) and heathland management practices have 
damaged sites, or feature of sites, of importance to reptiles (Phelps unpubl.).  The full impact 
of such activities has rarely been monitored, but is clearly an area of concern.  The current 
questionnaire sought to gather information on the factors perceived to be affecting adder and 
slow-worm populations to determine their national significance. 
 
There has been a long history of herpetofaunal recording in England (Arnold 1995), including 
several assessments of population changes (Cooke & Scorgie 1983; Hilton-Brown & Oldham 
1991) and the National Common Reptile Survey (Swan and Oldham 1993).  However, there 
is no national monitoring scheme to evaluate population trends.  Previous status assessments 
(Cooke & Scorgie 1983; Hilton-Brown & Oldham 1991) have involved the circulation of 
questionnaires to knowledgeable persons who were invited to score species’ status, based on 
their own observations, on a vice-county basis.  The approach of the current project differs in 
that it sought to evaluate status by collating and analysing information, especially long-term 
data, from specific sites.  Such data may allow a less subjective evaluation of national status.  
It was suspected that such data may be held by voluntary Amphibian and Reptile Groups, 
local records centres, individual herpetologists, wildlife consultancies and reserve managers 
from the non-governmental and statutory sectors.  The current report draws together 
information from these sources regarding the habitats and perceived population status of 
adders and slow-worms for specific sites throughout England.  Pooling these data provides an 
overview of national status and allows an examination of the factors perceived to be driving 
population changes and of the relationship between several habitat parameters (site status, 
size and isolation) and population size and population status. 
 
Although all four of our widespread reptiles are believed to have experienced recent 
population declines, the current project focused on just two of these species.  The adder was 
selected because declines appear to be particularly acute for this species; the slow-worm was 
of interest due to recent concerns about the loss of populations on brownfield sites. 
 
The Wildlife and Countryside Act 1981 (as amended) affords the adder and slow-worm (and 
the other widespread reptiles) protection against intentional killing and injuring (and trade 
controls), but no specific habitat protection.  Neither the adder nor the slow-worm are listed 
as Biodiversity Action Plan (BAP) species within the national biodiversity action planning 
process (UK Biodiversity Action Plan Steering Group 1995).  The current survey 
questionnaire collects information to feed into the National Biodiversity Action Plan review, 
due to take place in 2005. 
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2. Methods 
The following herpetologists with experience of working with adders and slow-worms were 
consulted during the design of the survey: Keith Corbett (The Herpetological Conservation 
Trust), Jim Foster (English Nature), Tony Gent (The Herpetological Conservation Trust), 
Tom Langton (Froglife), Tony Phelps (Reptile Research and Imagery), Renata Platenberg 
(US Geological Survey), Anne Riddell (Wildwood Trust) and Alan Shepherd (Worcestershire 
Wildlife Trust). 

Information was collected in a two-stage questionnaire.  The first stage consisted of the 
distribution of an introductory letter (Appendix 1), Preliminary Questionnaire (Appendix 2) 
and a copy of Froglife Advice Sheet 2 ‘Snakes Need Friends’ (Appendix 3).  The latter is an 
advisory/educational publication produced by Froglife to provide information about native 
snakes and slow-worms, including information on identification and habitat management.  
The mailing included a postage-paid envelope to encourage the return of completed forms.  
This initial mailing was intended to inform potentially interested persons of the survey and to 
request preliminary information on which to base the second stage of the study.  The 
preliminary questionnaire requested information on sites known well to observers and ideally 
over the previous 10 or 20 years.  At this stage the details requested were the county in which 
the site occurs and the year from which the site had been known.  The mailing was posted 
(December 6, 2002) to 1,152 addresses in England, from Froglife’s database of contacts.  
These addresses included: 

• Amphibian and Reptile Groups, 
• Biodiversity Officers, 
• English Nature Local Teams, 
• Wildlife Trusts, 
• Environment Agency Regional Officers, 
• members of the public who have contacted Froglife with regard to herpetofaunal 

issues. 
 
The preliminary questionnaire was promoted through Froglife’s website (Appendix 4), from 
where forms were made available, and independently in British Wildlife (Inns 2003).  
 
Initially it was envisaged that sites would be selected from responses to the Preliminary 
Questionnaire to ensure that data were collected over a geographic spread representative of 
England as a whole.  However, in practice this entailed distributing the second questionnaire 
to all of the preliminary respondents.  This Status Questionnaire (Appendix 5) requested more 
detailed information about known sites and their adder and slow-worm populations. 
 
To evaluate the nature of the data on population size and status the questionnaire included a 
section on the methods used by contributors, so that the proportion of non-systematic as 
opposed to systematic observations could be determined.  In assessing population size the 
respondents were specifically asked to estimate population size, rather than to report how 
many animals they had seen.  Respondents were also given the opportunity to indicate if 
population status and size could not be determined. 
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3. Results 
3.1 Response to questionnaires 

One hundred and six respondents to the Preliminary Questionnaire provided initial data on 
471 sites. Eighty-seven respondents completed and returned the site questionnaires, covering 
249 sites (at six sites data from duplicate responses were not utilised in favour of 
observations made over longer time periods; at a further three sites multiple responses were 
combined into single site records).  Thirty of the respondents were not from the original 
mailing list.  Some of these may have learned about the survey through Froglife’s website, 
other publicity (Inns 2003) or indirectly through Froglife’s initial mailing.  Hence, it is not 
possible to determine the exact response rate to the questionnaire survey although the figure 
lies between 5 and 7.5 per cent. 
 
3.2 Distribution of returned questionnaires 

The distribution of the sites over counties of England is given in Table 1.  The counties are 
grouped according to the Nature Conservancy Council regions used in previous status 
questionnaire surveys (Cooke & Scorgie 1983; Hilton-Brown & Oldham 1991), for sake of 
comparison.  172 of the sites supported adders, 187 supported slow-worms.   
 
Not all sections of the returned site questionnaires were completed.  The number of sites for 
which particular information was provided is given in the following tables as n values.  In 
some of the tables responses could cover more than one category.  For example in Table 2 a 
site could be known to a respondent through site/population monitoring and through site 
management.  Hence the sum of the values given in all of the categories exceeds the number 
of sites for which information was reported. 
 
The coverage of sites is broadly consistent with variations in population status reported by 
Hilton-Brown and Oldham (1991), as summarised in the Introduction. 
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Table 1.  Sites covered by returned questionnaires.  Both species occur on some sites. 
 
   Adder Slow-worm Total 
     
South West Avon 0 1 1 
  Cornwall 7 6 7 
  Devon 7 6 8 
  Dorset 14 15 15 
  Somerset 17 14 20 
Regional total   45 42 51 
       
South Berkshire 11 10 14 
  Buckinghamshire 1 4 4 
  Hampshire 7 11 11 
  Oxfordshire 1 7 7 
  Wiltshire 5 7 7 
Regional total   25 39 43 
       
South East Kent 1 7 8 
  London 2 8 8 
  Surrey 3 6 6 
  Sussex 13 12 20 
Regional total   19 33 42 
       
West Midlands Cheshire 1 2 2 
  Derbyshire 0 0 0 
  Gloucestershire 1 0 1 
  Herefordshire 4 7 8 
  Shropshire 8 7 8 
 Staffordshire 0 0 0 
  West Midlands 0 1 1 
  Warwickshire 2 1 2 
  Worcestershire 3 5 5 
Regional total   19 23 27 
      
East Midlands Bedfordshire 0 1 1 
 Cambridgeshire 0 0 0 
  Leicestershire 0 0 0 
  Northamptonshire 6 7 7 
  Nottinghamshire 6 4 10 
  Rutland 0 0 0 
Regional total   12 12 18 
      
East Anglia Essex 5 9 11 
  Norfolk 8 6 11 
  Suffolk 3 5 6 
Regional total   16 20 28 
     
North West Cumbria 8 4 9 
  Greater Manchester 0 0 0 
  Lancashire 0 0 0 
  West Yorkshire 1 1 1 
Regional total   9 5 10 
     
North East Cleveland 1 0 1 
  Durham 3 1 3 
  East Yorkshire 1 0 1 
 Humberside 1 0 1 
  North Yorkshire 15 8 17 
  Northumberland 6 3 7 
Regional total   27 12 30 
     
National total  172 187 249 
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3.3 Nature of observations 

Most sites were known to the respondents as a consequence of monitoring/survey, rather than 
incidentally to other activities (Table 2).  Less than one quarter of sites (56/249 [22 per cent]) 
were indirectly or directly associated with building development (defence from 
development/land use change or capture/release projects [assuming that most are 
development-related] or survey related to building development).  Only 4 per cent of sites 
reported on were directly related to building development. 
 
Table 2.  How sites/populations were known to respondents.  Percentages in brackets.   
 
 Adder Slow-worm All sites 
Site/population monitoring 123 (72) 138 (74) 175 (70) 
Site management 61 (35) 63 (34) 89 (36) 
Defence from development/land use change 10 (6) 12 (6) 18 (7) 
Capture/release project 23 (13) 30 (16) 31 (12) 
Survey related to building development 7 (4) 7 (4) 9 (4) 
Other 13 (8) 11 (6) 19 (8) 
n 172 187 249 
 
Although most sites were subject to survey or monitoring, only a minority (32 per cent) was 
monitored systematically (Table 3).  More than a single methodology may  have been used at 
a single site.  For example, all of the historical records reported were combined with another 
method.   
 
Table 3.  Methods used to determine adder and slow-worm population sizes.  *Systematic 
techniques refers to all sites at which either systematic observations or refuge surveys were 
carried out.  **Non-systematic techniques refers to all sites at which neither systematic 
observations nor refuge surveys were carried out.   
 
Method Adder Slow-worm All sites 
Systematic observations  38 (24) 40 (23) 42 (18) 
Refuge survey 41 (25) 60 (33) 62 (27) 
Historical records 12 (7) 14 (8) 14 (6) 
Non-systematic observations 126 (78) 128 (72) 182 (78) 
Systematic techniques* 51 (32) 71 (40) 74 (32) 
Non-systematic techniques** 110 (68) 106 (60) 158 (68) 
n 161 177 232 
 
Much of the information returned was based on long-term observations (Table 4).  Just over a 
quarter of all sites had been known to the observer for in excess of fifteen years, and almost 
half of the sites had been visited more than 50 times. 
 
Table 4.  Number of years in which sites were visited, and number of visits made.  
Percentages in brackets. 
 

Number of years in which 
site visited 

 
n 

 Number of visits made 
to site 

 
n 

1-5 64 (26)  1-10 35 (15) 
6-10 67 (27)  11-20 37 (16) 

11-15 48 (20)  21-50 48 (20) 
16 or more 65 (27)  More than 50 117 (49) 

n 244  n 237 
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3.4 Information about sites 

Information on site status is given in Table 5.  More than half (131/244 [54 per cent]) of the 
sites had some kind of nature conservation designation or protected status (nature reserves, 
including those privately owned, National Nature Reserves [NNR], Site of Special Scientific 
Interest [SSSI]/candidate Special Areas of Conservation [cSAC]).  Over a third were covered 
by NNR/SSSI/cSAC designation.  
 
Table 5.  Status of sites.  n = number of sites for which information was provided by 
respondents.  Percentages in brackets. 
 

 Adder Slow-worm All sites 
Unmanaged land 24 (14) 33 (18) 41 (17) 
Nature reserve (other) 55 (32) 59 (32) 81 (33) 
NNR/SSSI/cSAC 78 (46) 64 (35) 89 (36) 
Public land 42 (25) 42 (23) 53 (22) 
Private land 82 (48) 93 (51) 122 (50) 
n 170 182 244 
 
The estimated sizes of sites were spread fairly evenly over the four categories specified in the 
status questionnaire (Table 6).  
 
Table 6.  Size of adder and slow-worm sites.  n = number of sites for which information was 
provided by respondents.  Percentages in brackets. 
 
 Adder Slow-worm All sites 
Less than 1 ha 18 (11) 34 (19) 46 (19) 
1-5 ha 32 (20) 45 (25) 53 (22) 
6-50 ha 52 (32) 51 (29) 68 (29) 
More than 50 ha 60 (37) 48 (27) 70 (30) 
n 162 178 237 

 
The habitats associated with the reported sites are given in Table 7.  Rough grassland, scrub, 
deciduous woodland and heathland were the most frequently reported habitats, being found in 
more than one quarter of sites for both species.  Only a small proportion (5 per cent) of sites 
were brownfield sites.  Fifty-eight sites had other habitat associations reported.  Among these 
bog and/or mire was identified as a further specific habitat type and this is included in Table 
7.  The remaining habitat associations recorded as ‘other’ tended to provide further 
information about habitat recorded under the questionnaire’s specified categories.  An 
exception to this occurred at two sites where felled woodland and a Victorian fort were 
reported as the only habitat. 
 
Table 7.  Types of habitat reported.  n = number of sites for which information was provided 
by respondents.   Percentages in brackets.   
 
Habitat Adder Slow-worm All sites 
Rough grassland 59 (34) 82 (44) 104 (42) 
Scrub 61 (35) 78 (42) 95 (38) 
Deciduous woodland 57 (33) 71 (38) 90 (36) 
Heathland 88 (51) 58 (31) 89 (36) 
Coniferous woodland 34 (20) 25 (13) 41 (16) 
Garden 12 (7) 37 (20) 39 (16) 
Farmland – pasture 18 (10) 23 (12) 29 (12) 
Rail embankment 17 (10) 22 (12) 24 (10) 
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Habitat Adder Slow-worm All sites 
Quarry 18 (10) 16 (9) 21 (8) 
Moor 20 (12) 10 (5) 20 (8) 
Dune/coastal 18 (10) 16 (9) 19 (8) 
Road embankment 8 (5) 12 (6) 13 (5) 
Brownfield 6 (3) 11 (6) 12 (5) 
Farmland – arable 7 (4) 8 (4) 12 (5) 
Allotment 4 (2) 11 (6) 11 (4) 
Bog/mire 10 (6) 7 (4) 10 (4) 
Churchyard 3 (2) 2 (1) 4 (2) 
Other (only) 1 (1) 2 (1) 2 (1) 
n 172 187 249 
 
3.5 Population size and status 

Many reporters could not determine the size of populations (40 per cent of adder populations 
and 57 per cent of slow-worm populations [Table 8]).  Where population sizes were 
estimated there was no significant difference between adders and slow-worms across the 
three population size categories (chi-square = 3.362, 2 d.f., p = 0.186).  At sites where 
population size was estimated many were judged to be relatively small; a third of adder 
populations and almost a quarter of slow-worm populations were estimated to contain fewer 
than 10 adults.  
 
Adders were reported as not reproducing at seven sites and slow-worms at four, one of these 
being a site shared by both species.    
 
Few population extinctions or new populations were reported: thirteen adder and four slow-
worm population extinctions and three new adder and eight new slow-worm populations.  
The proportion of extinctions to new populations differed between the two species (chi-
square = 6.601, 1 d.f., p = 0.010); proportionately more population extinctions were reported 
for adders than slow-worms.  If it is assumed that national population stability should be 
manifest by new populations being as frequent as population extinctions, then adders 
significantly deviated from stability, with more extinctions/fewer new populations than 
would be expected by chance (binomial probability = 0.012), whereas slow-worms did not 
(binomial probability = 0.248).   
  
Table 8.  Reported population sizes.  n = number of sites for which information was 
provided.  A = percentage of all reports.  B = percentage of reports for which population size 
was estimated (93 adder and 70 slow-worm populations). 
 
 Adder  Slow-worm 
Population size n A B  n A B 
Fewer than 10 adults 32 (20) (33)  18 (10) (23) 
11-50 adults 41 (25) (42)  31 (17) (40) 
More than 50 adults 24 (15) (25)  28 (16) (36) 
Impossible to determine 64 (40) -  102 (57) - 
n 161 (100) (100)  179 (100) (100) 
 
At many sites population status was not known.  Population trends (increased/decreased/ 
stable) were determined for less than two-thirds of the sites where any information pertinent 
to status was provided (Table 9), equivalent to approximately 60 per cent of all sites for 
which questionnaires were returned.  However, for those populations where trends were 
reported, most populations were stable.  Population status differed between the two species; 
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population decreases were more frequent for adders than for slow-worms (chi-square = 7.520, 
2 d.f., p < 0.023).  If population status nationally were considered to be stable, then an equal 
number of population increases and decreases would be expected.  For adders there was a 
significant deviation from this; there were more decreases than expected (binomial 
probability < 0.001).For slow-worms the same trend was not significant (p = 0.182). 
 
Table 9.  Reported population sizes and population status for adder and slow-worm. n = 
number of sites for which information was provided.  Percentages in brackets. 
 
Population status Adder Slow-worm 
Increased 9 (6) 14 (8) 
Decreased 38 (23) 22 (12) 
Stable 59 (36) 77 (42) 
Not known 56 (35) 69 (38) 
n 162 182 
 
In an analysis of adder and slow-worm status between regions, the data are too few to allow a 
comparison between the Nature Conservancy Council regions, so data were lumped into four 
larger regions; South West, South and South East, East Anglia and the Midlands and the 
North.  In the case of the adder there were disproportionately more population decreases in 
the East Anglia/Midlands region (chi-square = 15.201, 6 d.f., p = 0.019).  This trend is due to 
data from the Midlands alone.  Although the data are few for East Anglia, there is no 
tendency towards population decreases within this region.  Comparison of the Midlands (East 
and West Midlands combined) with the rest of England underlines this trend (Table 11).  
There were more population decreases in the Midlands than in the rest of England (chi-square 
= 14.794, 2 d.f., p < 0.001.  There is no regional variation for the slow-worm (chi-square = 
9.231, 6 d.f. p = 0.161), but a comparison of slow-worm status in the Midlands with the rest 
of England also reveals that there were marginally more population decreases in this region 
(chi-square = 6.265, 2 d.f., p = 0.044). 
 
Table 10.  Population status of adders and slow-worms across regions of England. 
 

 Adder  Slow-worm 
Region Increase Decrease Stable  Increase Decrease Stable 

South West 3 8 27  1 4 25 
South 2 2 9  2 3 15 
South East 2 3 4  7 4 14 
West Midlands 0 9 3  1 6 8 
East Midlands 0 4 1  0 2 4 
East Anglia 1 3 6  3 1 6 
North West 0 1 1  0 0 1 
North East 1 8 8  0 2 4 
Total 9 38 59  14 22 77 
 
Table 11.  Population status of adders and slow-worms in the Midlands and the rest of 
England. 
 

 Adder  Slow-worm 
Region Increase Decrease Stable  Increase Decrease Stable 

Midlands 0 13 4  1 8 12 
Rest of England 9 25 55  13 14 65 
Total 9 38 59  14 22 77 
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For sites where a change in the percentage of land occupied by adders/slow-worms was 
reported there were similar numbers of sites where this either increased or decreased.  There 
was no significant difference between the percentage increases and decreases (Wilcoxon two-
sample test, W = 202, p = 0.319 and W = 273, p = 0.503, for adder and slow-worm sites 
respectively). 
 
Table 12.  Number of adder and slow-worm sites in which a change in the proportion of land 
occupied within a site was noted, and the percentage change.  n = number of sites for which 
information was provided. 
 
 Adder  Slow-worm 
 Increase Decrease  Increase Decrease 
Number of sites 27 23  27 24 
Area 29% (n = 17) 44% (n = 12)  29% (n = 18) 40% (n = 15) 
 
3.6 Comparison of systematic and non-systematic assessments 

As many of the sites reported (68%) were not monitored systematically (Table 3) a 
comparison of population size and status evaluations using systematic and non-systematic 
techniques was made (Tables 13 and 14).  In evaluations of population size, systematic and 
non-systematic techniques gave different results for the adder (chi-square = 24.383, 3 d.f., p < 
0.001) but not for the slow-worm (chi-square = 3.359, 3 d.f., p = 0.339).  For adders non-
systematic techniques resulted in a greater proportion of populations being scored as 
‘impossible to say’.  They also resulted in a greater proportion of populations being ranked in 
the category of 11-50 adults, however this difference is not significant if the population size 
categories alone are considered, that is excluding the data from the ‘impossible to say’ 
category (chi-square = 1.332, 2 d.f., p = 0.514).  
 
Systematic and non-systematic techniques also produced different results for the evaluation 
of population status.  In adders non-systematic techniques resulted in a greater proportion of 
populations being rated as ‘not known’, whereas systematic techniques tended to yield more 
population decreases and fewer ranked as ‘not known’ (chi-square = 16.654, 3 d.f., p < 
0.001).  If the ‘not known’ category is removed then there is no significant difference 
between systematic and non-systematic evaluations (chi-square = 0.786, 2 d.f., p = 0.675).  
For slow-worm populations non-systematic techniques yielded fewer decreases and more 
populations ranked as ‘not known’ (chi-square = 25.149, 3 d.f., p < 0.001).  This difference 
persists if the ‘not known’ category is removed; non-systematic techniques yielded a smaller 
proportion of population decreases (chi-square = 8.370, 2 d.f., p = 0.015).   
 
Table 13.  Population size of adders and slow-worms non-systematically and systematically 
surveyed sites. 
 
Adder Population size 

 < 10 11-50 > 50 Unknown 
Systematic 12 20 9 4 
Non-systematic 20 20 14 54 
     
Slow-worm Population size 
 < 10 11-50 > 50 Unknown 
Systematic 9 15 10 31 
Non-systematic 9 16 17 62 
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Table 14.  Population status of adders and slow-worms non-systematically and systematically 
surveyed sites. 
 
Adder Population status 
 Increase Decrease Stable Unknown 
Systematic 3 18 22 5 
Non-systematic 5 20 35 45 
     
Slow-worm Population status 
 Increase Decrease Stable Unknown 
Systematic 8 17 32 12 
Non-systematic 6 5 43 49 
 
3.7 Factors affecting population status 

Factors affecting adder and slow-worm populations were identified at 81 sites supporting 
adders and 74 sites supporting slow-worms (Table 15).  At some sites factors causing 
changes in population status were reported even though such changes were not reported.  The 
data are presented for all sites where factors were noted and also for those sites where 
population decreases were noted (columns A and B in Table 15).  At four sites factors not 
listed in Table 12 were cited: natural re-colonisation by adders followed alleged local 
extinction at one site (Iping Common); damage to hibernation banks negatively affected 
adder and slow-worm populations at one site (Norden); one slow-worm population was 
reported as being negatively affected by isolation (Hakefield Farm) and there was possibility 
that another was introduced with waste material at another (Fyent Country Park). 
 
Habitat management was the most frequently cited factor affecting sites, positively, for both 
adders (42 per cent of sites) and slow-worms (51 per cent of sites).  Other factors affecting 
large proportions of sites were negative and included public pressure (disturbance), for adders 
and slow-worms (all sites and sites where decreases noted).  Persecution adversely affected 
29 per cent of adder sites where decreases were noted, whereas this factor was not so 
frequently reported as an issue for slow-worms.   
 
Building development was reported as a negative factor affecting slow-worms (18 per cent of 
all sites reported and 56 per cent where decreases were noted), although this was not reported 
frequently for adders.  Predation was reported to negatively affect 33 per cent of slow-worm 
populations where decreases were noted.  However, the limited amount of data provided for 
slow-worm sites where population status was judged to have decreased (18) demand that the 
latter figures be treated with some caution.   
 
The predators reported for both adders and slow-worms were cats and birds.  Cats were 
reported as predators of adders at three sites and slow-worms at three sites (one site being 
shared by both reptile species).  Buzzards were reported as predators of adders and slow-
worms at two separate sites.  Pheasants were noted as predators of adders at one site and both 
crows and magpies as predators at a another. 
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Table 15.  Perceived positive and negative factors influencing population status change.  A = 
perceived negative influences, B = perceived negative influences at sites where population 
status was judged to have decreased.  Percentages in brackets. 
 
 Adder  Slow-worm 
 Positive Negative  Positive Negative 
  A B   A B 
Building development - 8 (10) 4 (14)  - 13 (18) 10 

(56) 
Agricultural changes 1 (1) 3 (4) 3 (11)  0 (0) 2 (3) 0 (0) 
Forestry operations 7 (9) 8 (10) 3 (11)  3 (4) 5 (7) 2 (11) 
Mineral/peat extraction/sand quarries 1 (1) 1 (1) 1 (4)  0 (0) 0 (0) 0 (0) 
Fire 1 (1) 10 (12) 3 (11)  0 (0) 8 (11) 3 (17) 
Public pressure (disturbance) - 20 (25) 8 (29)  - 16 (22) 5 (28) 
Persecution (killing or injury) - 14 (17) 8 (29)  - 3 (4) 2 (11) 
Predation - 7 (9) 3 (11)  - 9 (12) 6 (33) 
Pollution - 1 (1) 0 (0)  - 1 (1) 0 (0) 
Neglect/succession 0 (0) 11 (14) 6 (21)  1 (1) 7 (9) 2 (11) 
Habitat management/creation 34 (42) 10 (12) 5 (18)  38 (51) 9 (12) 2 (11) 
Introduction (development mitigation) 2 (2) - -  3 (4) - - 
Introduction (conservation) 3 (4) - -  1 (1) - - 
Weather conditions 0 (0) 1 (1) 1 (4)  1 (1) 0 (0) 0 (0) 
Other 2 (2) 0 (0) 0 (0)  3 (4) 2 (3) 1 (6) 
Total where factors identified 37 (33) 61 (75) 28 (100)  42 (56) 49 (66) 18 

(100) 
Impossible to say/do not know 1 (1) 5 (6) 3 (7)  0 (0) 1 (2) 1 (6) 
 
3.8 Relationship between site status and population status 

The possibility that adder and slow-worm populations fared differently on sites with some 
wildlife designation or protective status compared with unprotected or undesignated sites was 
investigated.  All sites reported as being nature reserves, National Nature Reserves, SSSIs or 
cSACs were lumped into a single group termed ‘protected’ in Table 16.  All sites with no 
such designation or protection indicated were lumped into a second group termed 
‘unprotected’.  Some sites were reported to encompass many of the status options given in the 
questionnaire, for example the North Yorkshire Moors National Park was reported as a single 
site that includes all site status options, including private and public land, protected and 
unprotected.  In the current analysis ‘protected’ sites were defined as any including protected 
areas and ‘unprotected’ sites were defined as the remainder that do not include any protected 
areas.  For both adders and slow-worms population status differed between the 
protected/unprotected categories (chi-square = 10.744, 2 d.f., p = 0.005 and chi-square = 
9.101, 2 d.f., p = 0.011, respectively).  Both species showed fewer population decreases on 
protected sites and more decreases on unprotected sites.  There were too few data to make 
any conclusions regarding the number of extinctions on protected and unprotected sites. 
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Table 16.  Population status of adders and slow-worms from protected and unprotected sites.  
Percentages in brackets. 
 

  Population status   
Adder  Increase Decrease Stable  Extinctions 

 Protected 7 (11) 16 (24) 43 (65)  6 
 Unprotected 1 (3) 21 (55) 16 (42)  6 
     

  Population status   
Slow-worm  Increase Decrease Stable  Extinctions 

 Protected 10 (18) 5 (9) 42 (74)  0 
 Unprotected 4 (7) 16 (29) 34 (63)  3 
 
3.9 Relationship between site size and population status 

To examine whether there were any relationships between site size and population status, 
sites were arbitrarily lumped into two size categories; ‘small’ (up to 5 ha) and ‘large’ (greater 
than 5 ha) (Table 17).  For both adders and slow-worms population status (increasing, 
decreasing or stable) differed between the two site sizes (chi-square = 20.370, 2 d.f., p < 
0.001 and chi-square = 9.007, 2 d.f., p = 0.011, respectively).  For both adders and slow-
worms population decreases were more frequent at small sites and less frequent at large sites.  
In the case of adders, there were also fewer stable populations on small sites and a greater 
number than expected on large sites.  There are too few extinctions to be able to make 
statistically sound comparisons between small and large sites, but there is an indication that 
extinctions may have been more frequent on small sites. 
 
Table 17.  Population status of adders and slow-worms for small and large sites.  Percentages 
in brackets. 
 

  Population status   
Adder  Increase Decrease Stable  Extinctions 

 Small 3 (10) 19 (66) 7 (24)  8 
 Large 5 (7) 14 (20) 49 (72)  4 
     

  Population status   
Slow-worm  Increase Decrease Stable  Extinctions 

 Small 6 (12) 16 (31) 29 (57)  4 
 Large 6 (11) 5 (9) 45 (80)  0 
 
3.10 Relationship between site isolation and population status 

To examine the relationship between site isolation and population status six categories of site 
linkage/isolation were lumped into two; ‘isolated sites’ and ‘linked sites’ (Tables 18 and 19).  
Over a third of all sites were isolated.  In adder populations there were more decreases and 
fewer stable populations in isolated than in linked sites (chi-square = 7.844, 2 d.f., p = 0.020).  
There was no such effect for slow-worms (chi-square = 3.441, 2 d.f., p = 0.179).   
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Table 18.  Habitat connectivity.  n = number of sites for which information was provided by 
respondents.  Percentages in brackets. 
 
 Adder Slow-worm All sites 
Completely isolated by many km distance  11 (7) 13 (7) 20 (8) 
Isolated from nearby sites by sub-optimal habitat (non-revertible) 10 (6) 22 (12) 26 (11) 
Isolated from nearby sites by sub-optimal habitat (revertible) 26 (16) 29 (16) 40 (17) 
Total isolated sites 47 (28) 64 (35) 86 (36) 
Linked by corridors (e.g. along river or railway line)  27 (16) 32 (18) 42 (18) 
Part of a larger group of populations in a habitat mosaic 49 (30) 55 (30) 66 (28) 
Part of a larger block of occupied reptile habitat  42 (25) 31 (17) 45 (19) 
Total linked sites 118 (71) 118 (65) 153 (64) 
n 165 182 239 
 
Table 19.  Population status of adders and slow-worms at isolated and linked sites.  
Percentages in brackets. 
 

  Population status   
Adder  Increase Decrease Stable  Extinctions 

 Isolated 3 (11) 15 (54) 10 (36)  5 
 Linked 5 (7) 20 (27) 49 (66)  6 
     

  Population status   
Slow-worm  Increase Decrease Stable  Extinctions 

 Isolated 9 (23) 9 (23) 21 (54)  2 
 Linked 7 (9) 13 (17) 55 (73)  2 
 
3.11 Relationship between population size and population status 

For adders there was an effect of reported population size on population status (chi-square = 
22.793, 4 d.f., p < 0.001) (Table 20).  There were more population decreases and fewer stable 
populations in the smallest populations (< 10 individuals) and, conversely, fewer decreases 
and a greater incidence of stability in the largest populations (> 50 individuals).  For slow-
worms there was no such effect (chi-square = 1.246, 4 d.f., p = 0.870).  For both species, in 
cases where population size and status had been reported, there were too few data regarding 
extinctions to draw any firm conclusions.  However, for adders all three extinctions reported 
among these data occurred within populations reported to comprise fewer than 10 
individuals. 
 
Table 20.  Population status of adders and slow-worms for populations of different sizes.  
Percentages in brackets. 
 
 Adder population status   

Population Size Increase Decrease Stable  Extinctions 
< 10 1 (4) 17 (71) 6 (25)  3 

11-50 5 (15) 7 (21) 22 (65)  0 
> 50 1 (5) 3 (14) 17 (81)  0 

    
 Slow-worm population status   

Population Size Increase Decrease Stable  Extinctions 
< 10 2 (13) 4 (27) 9 (60)  1 

11-50 3 (13) 4 (17) 17 (71)  1 
> 50 3 (16) 3 (16) 13 (68)  0 
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4. Discussion 
This questionnaire survey has brought together information about adder and slow-worm 
populations from a wide variety of sources.  In spite of the contribution of information from a 
broad range of contributors, the study still contains biases, discussed below, and is hence 
unlikely to be fully representative of sites nationally.  Many of the sites reported on were 
protected or were managed as nature reserves.  Thirty-six per cent of sites were National 
Nature Reserves, Sites of Special Scientific Interest or candidate Special Areas of 
Conservation.  A further 33 per cent were non-statutorily designated nature reserves.  In total 
131 (54 per cent) of sites had some nature conservation, or similar, protective designation.  
To put this into a national perspective, SSSIs represent about 7.5 per cent of land in England 
and National Nature Reserves approximately 0.6 per cent (English Nature 2003); note that 
these designations often coincide, so that most National Nature Reserves are also covered by 
SSSI designation, and all candidate SACs are also SSSIs.  The current data are biased 
towards protected sites compared to the country as a whole.  Analysis of the data indicates 
that the status of adders and slow-worms is better on protected, rather than on unprotected 
sites, where population decreases were more frequent and stable and increasing populations 
less frequent. 
 
The reason for the bias towards the collection of data from protected sites may be due to the 
nature of the information required for this study, namely observations from sites that are 
well-known to the reporter, and ideally long-term.  Designated sites are more likely to have 
the personnel to maintain long-term information.  The bias towards designated sites may be 
due to a further contributing factor.  Interested persons are more likely to make long-term 
studies of, or repeated visits to, particularly strong reptile population, as are found on 
protected sites.  The data summarised in this report are considered to be biased towards 
relatively strong reptile populations, on protected sites, when compared to the country as a 
whole.  They may not be representative of widespread reptile sites nationally, many of which 
occur on pockets of rough or derelict land which fall outside of the scope of protection by the 
system of SSSI designation (Cooke and Scorgie 1983). 
 
4.1 Status 

In spite of this study’s inherent bias towards higher quality sites, and by inference 
populations, the national status of both species, but especially adders, is not favourable.  For 
adders there was evidence of a national decline, as there were more population decreases 
reported than would be expected to maintain stasis.  The Midlands is an area of particular 
concern as here both adders and slow-worms are in greater decline than elsewhere in the 
country, although the latter is only marginally significant.  Individual reports reiterate the 
concern over adder population status in the Midlands.  Monitoring in the Wyre Forest 
(Worcestershire and Shropshire) has detected decreases in the number of sites occupied by 
adders and decreases in the mean number of sightings per site (Sheldon unpubl.).  The only 
known adder site in Nottinghamshire was reported to have been damaged by forestry 
operations in January 2003 and the fate of the population is unknown.  At the time of writing, 
surveys had not detected adders at the site following the damage (John Osborne, pers. 
comm.). 
 
Few population extinctions or new populations were reported, as might be expected for the 
overall study sample size.  For adders there was a significant trend towards population 
extinctions.  However, the current study may be biased towards detecting extinctions over 
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new populations as long-term observations of sites are intrinsically biased towards occupied 
sites that may become extinct rather than unoccupied sites that may become colonised.  
Nevertheless, the data on extinctions and new populations support the finding that, nationally, 
adder populations are in greater decline than slow-worms. 
 
The results of the current questionnaire support the broad findings of the previous, vice-
county-based surveys of Cooke & Scorgie (1983) and Hilton-Brown & Oldham (1993); 
nationally adders are in decline whereas declines in slow-worms appear to be have abated and 
are generally non-significant.  The site-based data collected in the current report are too few 
to allow the more detailed regional analysis of the previous questionnaires, but they do 
highlight the Midlands as an area of particularly strong declines in the adder, in contrast to 
the previous surveys, which identified East Anglia.  The differences in conclusions may be 
due to small samples sizes, both due to the scarcity of adder populations in the Midlands and 
the number of people contributing information to these surveys.  The current results on adder 
status are also broadly consistent with those of Atkins (unpubl. data) 
 
A central issue when considering wildlife population status is whether patterns observed are 
part of natural cycles or fluctuations.  Both the adder and the slow-worm have been in decline 
since approximately the 1930s (Atkins, unpubl. data; Arnold Cooke pers. comm.; Cooke & 
Arnold 1982; Cooke & Scorgie 1983; Hilton-Brown & Oldham 1993).  In the light of this 
and the present study it appears that adders, and to a lesser extent slow-worms, with respect 
to the current data, have been experiencing long-term declines throughout much of England.  
It is unlikely that such prolonged declines are part of a natural cycle. 
 
4.2 Factors affecting populations 

Habitat management was widely regarded as having a positive impact on population status of 
both species.  This result appears to contradict some concerns among the herpetofaunal 
conservation community. For instance, in Atkins’ (unpubl. data) survey unsympathetic 
habitat management was the second most frequently cited reason (after agricultural 
improvement) for adder declines. The difference in perception of decline factors between the 
current study and that of Atkins (unpubl. data) may be due to differences in questionnaire 
design and sampling strategy; in addition, the latter study was a considerably more modest 
investigation than the current one.  However, individual cases of damage to reptile habitat 
and populations were reported in the current project.  For example a SSSI was reportedly 
damaged by overgrazing, exposing adders to buzzard predation.  Reptile hibernation sites 
were destroyed and the population declined almost to extinction.  A further potential threat to 
reptiles from habitat management is the increased mechanisation of management operations, 
which increases the scale of the physical impact on any particular site. 
 
The full impacts of habitat management activity can sometimes be difficult to address.  
Several examples were reported of activity that has caused immediate damage, that may in 
the long-term be beneficial to reptiles.  Heathland restoration at Swinley Brick Pits 
(Berkshire) (Sussex, pers. comm.) and bracken clearance at Furzebrook (Dorset) have 
removed cover, but this may be beneficial in the long run.  Rewetting of mossland at Risley 
Moss (Cheshire) may have removed reptile habitat when scrub was cleared and peat scrapes 
excavated, however embankments resulting from the latter activity may provide even better 
reptile habitat (Rob Smith, pers. comm.).  Although potentially damaging activity may be 
beneficial to reptile populations in the long-term, and possibly essential in maintaining the 
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open aspect of sites, the impact of these activities is rarely monitored and so long-term effects 
are difficult to evaluate. 
 
Even though such cases of habitat damage through management operations may be in a 
minority, they may still cause local extinctions, which, due to population isolation (Sheldon 
unpubl.; current report) may occur on sites that cannot be naturally re-colonised.  Identifying 
features of sites of importance to reptiles is a readily attainable goal.  Site managers should be 
encouraged to incorporate the locations of these into management plans which should be 
implemented in such a way as to retain key features for reptiles and minimise harm to reptile 
habitat and populations. 
 
Of the factors adversely affecting populations, public pressure (disturbance) was the most 
evident for both species.  This factor was a separate category to persecution, so that in this 
report it covers aspects such as disturbance, particularly of basking animals, by human usage 
of sites, especially for recreational activities.  Such disturbance was also recognised as being 
problematic for adders by Edgar (2002) in a review of the impacts of increased public access 
to sites as proposed under the Countryside and Rights of Way Act 2000.  However, Edgar 
regarded such effects as minimal for slow-worms. 
 
In populations where negative factors were linked to population decreases persecution was a 
further factor identified as affecting adders.  One reporter noted finding adders that appeared 
to have been killed by being hit with an object such as a stick.  In the case of slow-worms 
building development was responsible for over a half of the population decreases confirming 
previously suspected fears (Foster 1977; Platenberg 1999).  Predation was responsible for a 
third of slow-worm population decreases.  In only three of the cases of slow-worm predation 
were the predators named; cats in two cases and buzzards in the third). 
 
4.3 Population/site size and isolation effects 

Population size is constrained by site size, so the effects of these two variables are likely to be 
related.  Many of the reported populations were small.  A third of adder populations and 
almost a quarter of slow-worm populations were estimated to consist of fewer than 10 adults.  
Slow-worm population size is difficult to determine, and may be under-estimated by the 
reporters, as discussed below.  However, if adder populations are being reported accurately 
this gives cause for concern.  Adverse effects of inbreeding (low genetic variability and an 
increase in deformed and stillborn young) have been reported from Sweden in a small, 
isolated adder population containing fewer than 30 adults (Madsen et al. 1996).  The data 
collated during the current study show that for the adder there were more decreases and fewer 
stable adder populations than expected among small (fewer than 10 adults) populations, 
whereas there were fewer decreases and more stable populations in the largest populations 
(more than 50 adults). 
 
Thirty-one per cent of adder and 44 per cent of slow-worm sites were smaller than 6 ha. In 
both species declines were more frequent on these small sites and in the case of the adder 
there were fewer stable populations.   
 
Inbreeding is not the only factor that may adversely affect small populations.  Natural 
fluctuations are likely more likely to lead to local extinctions in such cases and small 
populations/sites are likely to be less resilient to the harmful effects of factors such as 
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careless habitat management.  Unsympathetic management regimes, such as intensive 
grazing, are more likely to harm reptile populations on smaller sites (Offer et al 2003). 
 
36 per cent of all sites were isolated, including 28 per cent of adder and 35 per cent of slow-
worm populations.  However, site isolation had an effect only on the adder; there were more 
population decreases on isolated sites. 
 
4.4 Limitations to study 

The data gathered by the current study highlight some constraints in the status assessment of 
the widespread reptiles in England.  There is no national co-ordination of monitoring these 
species.  Hence, even at sites where reptile populations are relatively well-known, there is 
often no systematic monitoring programme in place and population status was not known at 
approximately 40 per cent of sites within the present study.  Population size was regarded as 
impossible to determine in 40 per cent of the reports on adder populations and 57 per cent of 
reports on slow-worms.  The higher figure for the slow-worm may due to its fossorial 
lifestyle which makes populations difficult to study (Reading 1997; Platenberg 1999).  
Recognition of individuals is also not as easy as it is for other reptiles, such as the adder. 
 
The population size data from the present study show no difference between adders and slow-
worms across the categories used in the status questionnaire.  In reality it seems unlikely that 
adder and slow-worm population sizes are so similar, as slow-worm population densities can 
be in excess of 1000 per hectare (Smith 1990).  Again, this may reflect the difficulty of 
assessing slow-worm population characteristics and underlines the lack of quantitative 
information on slow-worm populations upon which to base status evaluations. 
 
Most of the information pooled by this study was collected during non-systematic survey and 
as such may be regarded as relatively crude. However, the reliance on such data is likely to 
mask, rather than create, spurious trends, and information gathered from a wide variety of 
sources can be useful in detecting large-scale population changes (Carrier and Beebee 2003). 
Reassuringly, the data relating to population size and status were broadly similar to those 
collected by systematic techniques; the main difference being that non-systematic techniques 
seemed to under-record slow-worm population decreases.  Less confidence can be placed on 
the determination of factors affecting population status, which was largely subjective.  Such 
assessments can yield misleading results (Cooke and Scorgie 1983). 
 
The questionnaire did not attract sufficient information to allow satisfactory conclusions to be 
drawn regarding slow-worm population status on brownfield sites.  Only 5 per cent of sites 
were identified as brownfield sites.  Further, although 22 per cent of sites were associated, 
either directly or indirectly, with building development, only 4 per cent of the reports came 
from surveys directly related to building development.  At development sites where 
mitigation is implemented, data on slow-worm populations (and to a lesser extent adders) 
may be collected by wildlife consultancies.  Surveys prior to development and, in cases 
where populations are translocated, after translocation may be legal requirements and/or 
demanded by planning conditions.  The existence of such data is not tracked by a centralised 
body, hence the quantity of these data remains unknown and their use in monitoring national 
status is limited.  The present questionnaire may have failed to gather data from this potential 
resource. 
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If it is accepted that the information collated in this report is probably biased towards 
healthier populations and high quality habitat, then the magnitude of the declines detected 
should be regarded as conservative. 
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Appendix 1: Introductory letter 
 

6 December 2002. 
 
 
Dear Colleague 
 
Adder and slow-worm status questionnaire 
 
Although adders and slow-worms are widely-distributed throughout England, there are concerns 
about population declines, based on anecdotal information.  Hence, Froglife, in partnership with 
English Nature, is requesting your help to investigate more closely.  We want to gather information on 
changes in the national status of these species, and the factors driving such changes.  This information 
is needed to determine future conservation policy and, in particular, to feed into the major review of 
the UK Biodiversity Action Plan in 2005.  Your participation will make a valuable contribution to this 
important project. 
 
This assessment of status will focus on sites.  It will be carried out through questionnaire, and Froglife 
is seeking individuals and organisations that may be able to help.  We hope to gather information 
about sites that have been well known to observers for many years.   
 
The survey is a two-stage questionnaire.  Initially we would like you simply to list (on the enclosed 
Preliminary Questionnaire) sites that you have visited and known well since, ideally, 1980, or at least, 
1990, and the present day.  Please include sites at which populations may now be extinct.  Sites in less 
well-surveyed places (e.g. Northumberland) are particularly important.  Please return the completed 
form in the enclosed, postage-paid envelope. 
 
Once we have collected this preliminary data we will select a number of sites about which we would 
like more detailed information.  We will then send you a more full questionnaire for these sites, which 
will take about five minutes to fill in per site. 
 
If you know of anyone else who may be able to help with this important survey, please pass them a 
copy of this letter and Preliminary Questionnaire, or ask them to contact the Froglife office. 
 
I also enclose Froglife’s recently updated advice sheet Snakes Need Friends, which I hope you will 
find useful.  Further copies of this are available, free of charge, from the Froglife office. 
 
Yours sincerely 
 
 
 
 
John Baker, Conservation Officer 
 
P.S.  If you can help with this survey, please remember to sign the Data protection opt-out and 
copyright agreement.  This is important to ensure that we carry out this survey within the law.  If you 
have any concerns about this, please do not hesitate to contact the Froglife office. 
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Appendix 2: Preliminary Questionnaire 

Adder and slow-worm status - Preliminary questionnaire 
 
DATA PROTECTION OPT-OUT & COPYRIGHT AGREEMENT 

I understand that the information I provide on this form, including details of my name and address, will 
be entered on to a computer database at the Froglife Trust.  It will be used to select sites for the 
second stage of the questionnaire survey and may be used for other conservation purposes*.  

If there are any intellectual property rights to the information I have provided, then I agree to share 
these with Froglife, so that I have unrestricted use of this information and so that Froglife can use the 
information for the purposes of this survey and other reasons of conservation benefit*.  

SIGNED ____________________________   DATE _______________________ 

*Please note.  If there are real threats to adder sites, records will not be made publicly available if you 
tick the non-disclosure box for each site. 
 

Name  
Address  
  
  
  
Telephone  

 

County/Area Site name Adder 
 

Non-
disclosure 

Slow-
worm 

Since what 
year have 

you known 
the site? 

eg Cornwall Dunmere village dunes     

      

      

      

      

      

      

      

      

      
 

THANK YOU FOR RETURNING YOUR FORM BY THE END OF DECEMBER, 2002. 
 

Your contribution will be acknowledged in any final report   We will be back in touch shortly. 
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Appendix 3: Snakes Need Friends, Froglife Advice Sheet 2 
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Appendix 4: Text from Froglife’s website 
Adder/slow-worm Status Survey 
 
There is still time to help with Froglife's questionnaire survey investigating the status of 
adders and slow-worms.  If you are familiar with a site (in England) occupied by either 
adders or slow-worms and would be prepared to fill in a questionnaire concerning habitat and 
the status of the population/s then you may be able to help with our survey.  We particularly 
need information on sites in the North-west, Avon, Buckinghamshire, Cambridgeshire, 
Cheshire, the Humberside area, Leicestershire, Lincolnshire, Oxfordshire, Staffordshire, 
Suffolk, Warwickshire and the West Midlands. 

(March 2003)  
 
 

Adder and Slow-worm Questionnaire 
 
Froglife, in partnership with English Nature, is carrying out a questionnaire survey to 
investigate the national status of adders and slow-worms.  If you have long-term knowledge 
of an adder or slow-worm population, then you may be able to help with this important 
project. 

(December 2002)  
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Appendix 5: Status Questionnaire 
Adder and  Slow-worm Status Questionnaire 

DATA PROTECTION OPT-OUT & COPYRIGHT AGREEMENT 
 

I understand that the information I provide on this form, including details of my name and address, will be entered on to a 
computer database at the Froglife Trust.  It will be used to assess reptile status and may be used for other conservation 
purposes.  The location of sensitive sites will not be made publicly available if the confidential site box below is ticked*.  

If there are any intellectual property rights to the information that I have provided, then I agree to share these with Froglife, so 
that I have unrestricted use of this information and so that Froglife can use the information for the purposes of this survey and 
other reasons of conservation benefit.  

SIGNED ____________________________    DATE _______________________                  *Confidential Site � 
 
    
Name of site  Grid reference  
Surveyor  of site centre  
 
How do you know this site? (tick one or more) 
I monitor this site for my own interest/as part of a survey  
I have helped with habitat management  
I have tried to defend this site from development/land use change  
I have handled reptiles here as part of a capture/release project  
Other   
 
In how many years 
(approximately) have you 
visited the site? 

 How many visits in total have you 
made to this site over the years 
(approximately)? 

1-5   1-10   
6-10   11-20   
11-15   21-50   
16 or more   More than 50   
  
Habitat type (tick one or more)  
Farmland – arable  Heathland  Rail embankment   
Farmland – pasture  Moor  Road embankment   
Rough grassland  Dune/coastal  Garden   
Woodland – deciduous  Brownfield  Allotment   
Woodland – coniferous  Quarry  Other  
Scrub  Churchyard   
  
Tick one box that best describes how the site is connected to other adder/slow-worm sites 
Completely isolated by many km distance   
Isolated but some slight linkage (e.g. along river/railway line)   
Linked but by largely sub-optimal habitat that could not be reverted to suitable habitat   
Linked but by largely sub-optimal habitat that could be reverted to suitable habitat   
Part of a larger group of populations in a habitat mosaic that could allow movement between them  
The site described is just one part of a large block of occupied reptile habitat   
 
Site status (tick one or more) How big is the site? 
Unmanaged land   Less than 1 ha  
Nature reserve   1-5 ha  
NNR/SSSI/cSAC   6-50 ha  
Public land   More than 50 ha  
Private land     
  
How long have you known this site? From  (a) To  (b) 
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  Population status  Adder (A) Slow-worm (SW) 
Has the population been present since (a) above?   
Has the population become extinct?   
If yes, above, what was the year of extinction?   
Is this a new population?*   
*New indicates a site that has come to your attention through introduction or natural colonisation. 
  
Population Status (Extant Sites)  
In your opinion has the population: A SW How big is the population now? A SW 

Increased   Fewer than 10 adults  
Decreased   11-50 adults  

Remained stable   More than 50 adults  
Not known   Impossible to say  

   
 
 A SW 
   

Is the population not reproducing?  Some populations, especially adders, can persist at a site 
for a long time, even if the adults are no longer breeding.  If you believe this to be the case, 
please tick one of the boxes to the left.  If you are not certain of breeding status, leave blank. 

  
What method(s) were used to assess population status/size? (tick one or more) 

Non-systematic (casual) observation   Refuge survey  
Systematic (e.g. transect) observations   Historical records*  

*If site records are sufficiently detailed it may be possible to deduce long-term population changes by 
comparing your recent personal observations with such documented information. 
 
 Increased  Decreased 
Has the area of land occupied within the site increased or A SW  A SW 
decreased?      
If possible, assign a percentage loss/gain       
 
If the population has changed in status, or become extinct, what do you think is the cause of this? (tick 
one or more, according to whether a positive or negative influence)  
 Positive  Negative 
 A SW  A SW 

Building development      
Agricultural changes      
Forestry operations      
Mineral/peat extraction      
Fire      
Public pressure (disturbance)      
Persecution (killing or injury)      
Predation –  cat or other (indicate)       
Pollution      
Neglect/succession      
Habitat management/creation      
Introduction (development mitigation)      
Introduction (conservation)      
Weather conditions      
Changes in legislation      
Impossible to say/do not know      
Other (indicate)       

 
If building development, was selected tick if any mitigation A SW  A SW 
(habitat enhancement/creation) has taken place.      
And have animals been translocated away from the site?      

 
If habitat management/creation was selected, above, or if site loss/damage occurred please describe this: 
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