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Preface

Haslemere Natural History Society, in furtherance of its aims to promote appreciation and
conservation of the wildlife in thelaslemere 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 smamtters and a radio receiver.

Given leave of absence for three months by the National Trust, Matt established the adder
LINS&ASyO0S 2y 020K aArAdGdSas NBO2NRSR (KS @S3asSil i
and studied the posbreeding dispersal. Hdescribed his findings in a presentation at the
{20ASGeQa !'yydzat DSYSNIt aSSiAy3a Ay ! LINAREf wun
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 €wason 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 from8June to & September 2015, wiing on Marley Common, and

then to write a report on her findings.

On 239 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
{20AS8SGeQa /2YYAUGSS (GK2dAKG GKA&a G2 6S 2F &adz
0S Llzof AAKSR a LINI 2F GKS { 2cOtApSpérdithe & S NA ¢
outcome.

Margaret Hibbard
Judith Kusel
April 2020
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The Natural History of the Adder

The adder has the widest distributiaf any terrestrial snake spea@ the world ranging

from the British Isles in the wegtastwards to Russia, westekMongolia anchorth-east Qiina,
andthe Sakhalirisland(CrnobrnjaL & | Aet aR 2011 :6Cui et aR016; Predt 1971; Strugariu

& Zamfirescu2011; Ursenbacher et al. 2006JCN 2018 The Balkan Peninsula represents

the southernY2 8 o62dzy RIF NBE 2F (KS | RRSNNRa NI y3aSs
extends to Fennoscandia. The adder is the terestrialsnakethat occursnorth of the Arctic

circle(Prestt 1971; Anderssor2003)

5SaLAGS wiHeSlisttibRtiRrS pdpubations remain fragmented throughout muaftits
range(Andersson 2003Crnobrnjal & I Aet a2 20K1)6The adder inhaits a diverse array of
habitats, from lowland heathland in the south of Englg@80m)to mountain slopes up to
2600m, in the Swiss s (Andersson2003; Carlssqr2003; Crnobrnjal & | Aef & ZDA1H
Luiselli & Anibaldil991)

Three subspecies argecognizél: Vipera berus bosniengiBoettger, cited in Ursenbacher et

al. 2006) restricted to the Balkan Peninsulsljpera berus sachalinengigarevsky, cited in
Ursenbacher et al. 2006)estricted toSakhalin Island anBussi® & t I O AafidViperaO 2 | a (i
berus berugIUCN, 2018)the most genetically diverse stdpecie found throughout the
NEYFAYRSNI 2F (0KS I RRSNRa NIYy3ISo

Genetic analysis revealsree majorclades(Fig. 1-2) that reflect historic isolation and re
colonisation eventsvhichoccurred duringhe glacial cyclesf the lower Pleistocen@Carlsson
2003; Ursenbacher et al. 20p@ he Italian cladeepresentsa refuge in the southerAlpsand

includes adders from northern Italy, Austriagrthern Slovenia andosith-east Switzerland,;
the Balkan cladeepresents a refuge in the Balkaeninsula anccomprises the distribution
of the subspeciesVipera b. bosniensishe genetically diverse Northern cladepresentsa

refuge near theCarpathian Mountains anthcludes adderérom the British Islesnorth, east

and centralEurope Asia andRussialn contrast to the Northern clade, the Italian and Balkan



clades representgenetically divergent,endemic populationswhich have remained

geographiallyisolated from their northern caspecific{Carlsson2003)

Following division of the major cladesurther isolation events andlivisions occurred
(Carlsson2003; Ursenbache et al. 2006. The northern cladean be divided into fousub-
cladesthat emergedduringthe last glaciaévents of the ate Pleistocen€Fig. 1-2). The basal
(ancestral)l®/ | NLJ K A lrepresentizah® souréeSEhe Northern clade andludes
populationsfrom Romania, eastern Slovakia and southern Polgn. S W9 I & G SNy
include populationdrom eastern EuropeFinland, Asia an®ussia; the western subclade
represents a refui@l population from central Francand includes populations from France,
Switzerland and weern Austrig the central European subclade origiaatnorth of the Aps

(possibly Hungaryand went on to colonise the British Is|&entral Europe and Scandinavia.
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Figure 1.Cladogram showing
the three major clades that
emerged during the lower
Pleistocene. The Northern Cle
(Red) can be divided into a
further four subclades. Image
source: Ursenbacher et al.
(2006).
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Figure 2.Recolonization routes following the first isolation event (a) and se
isolation event (b). The Northern cladeed) originating from a refuge near t
Carpathian Mountainsgolonises the British Isles, Europe, Russia and As
comparison, the Italian Cladélge) and Balkan Cladegréen) undergo littl
expansion of their range. The basal Carpathian subcladenge) colonise
Romania, Slovakia and Poland. The western adbcfellow), from a refuge i
central France, colonised western Austria and France. The Central Eu
subclade [furple), which originated north of the Alps, colonised Scandinavia ¢
the British Isles. ThBastern subclade (Pink) colonized Finlaeasern Europe
Asia and Russia. Image source: Ursenbacher et al. (2006).

The Distribution of Adder sin Brit ain

The adder has a widespread kpdatchydistribution acros€nglandWales and Scotlana@nd

exhibits considerableregional variation in abundance Current nodels2 ¥ (G KS | RRSN
distribution n Englandindicate that the adderis most prevalent along coastal regions,
particularlyin the southof EnglandFig. 3GleedOwen & Langhan012) There are also

localsed populationsn EastYorkshire, Cumbria and Northumberlaadd Suffolk The adder
issparselydistributed throughout the remainder of England and is thought to be absent from
Hertfordshire, Huntingdonshire andNottinghamshire; and exceedingly rare in
Cambridgeshire, Greatdrondon, Lancashire and Oxfordshf{pdking 2005; GleeedDwen &

Langham 2012). The earliest gridbased map of adder populations across Britéing. 4)

suggests that populations in England have longerb scarce in the east midlands

(Warwickshire, West Yoskire) andthe north west(Arnold 1995; Swan & Oldhait993)



Questionnaire surveysarried out acrosScotlandh y (1 K S ré&vealidat&ddepsiafe dnost
commonlyfound in the south west (Dumés & Galloway and Ardl, the Grampans and
Highlands butbecome increasingly scarce towards the central kelthe most densely

populated region of Scotlan@eading et al. 1996)

@ 1970 onwards
O 1901-69
O Pre-1900

Figure 3 Known distribution of the adder  Figure 4Map showing the distribution of

based on data collad from 20062011 the adder in the UK at a resolution of 10ki

mapped at a resolution of 1Kkmimage Data from 19011969 (@en circles) sugges

Source: Glee®wen & Langham (2012) losses in soutleast England, the Midlands
and the Grampians. The map indicates th
adders have long been scarce in some
regions of the UK. Image Source: Arnold
(1995).

Yy2¢tf SRIS gditribufiosis likeRdr&letIsurvey bias towards human population
centres and areas where addeare known to exist, such aatare reservegBaker et al. 2004;
GleedOwen & Langham2012) Remote regions and wider agricultural landscapes are
relatively inaccessiblto surveyors and tend to be overlookethus,spatial resolutionand

coverage ofemote regions is often poort-or exampleregions of apparent adder scarcity in



northern Englande.g. The Penninegahd mountainous regions of Wales and Scotlaray in
fact reflectinadequate surveyings opposed tahe absence of adderBom theseregiors. A
concertedand coordinagd effort is needed to determine the presence absence of adders
in these regionsRenewed efforts such @ake National Amphibiaand Reptile Survey (NAARS)

havesought to reduce such knowledge gaps.

With the use of GPS, data resolution and reliabiiag improved significantlyzigures 5 and 6
illustrate how ata resolution of 1km, adderpopulations appeafragmented andsolated A
closer look reveals the extent to which lande change has shaped the landscape, resulting

in the lossand fragmentation okey reptile habitat.

Figure 5.Map of Current (200€2011) and historic (P¥2006) adde
distribution in South East England. Red squares represent current de
black squares represent historic data. Image source: G&sdn &
Langham (2012)
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Figure 6.Current adder distribution in Haslemere, Surrey, and surrour
areas (20042016 Data)Anthropogenic landscape changes are evident
roads, agriculture/pasture, urban). Each red square represents?.1kmage
source: https://records.nbnatlas.org

The Conservation Status of the Adder in Britain

5SaLIAGS (GKS | RRSNDa gadybaingNddteRs aRoutihie BALS oz A 2 Y >
the adder in the UK. Reports of couningde declines and county levektinctions paih a

worrying picture (Baker et al. 204, Baker 2016; Cooke & Scorgi983; GleedOwen &
Langham2012;Hilton-Brown & Oldham1991; Sheldoy2011)

Arnold® 1995 atlas of reptile@ig. 4)suggests that the adder has undergdnssesover the
last century, especially across tiMidlands as well asouth west England, Hertfordshire,
Bedfordshire and parts of East Anglia. The atlas also points towards a decline in records in

north east Sctdand and the Scottish Borders

Thistrendsd dzLJLJ2 NIiSR o0& [[dzSadA2yyl ANB(CdokeNB®@ia OF NN
1983)F Y R S| (Milto:-Brdwm R ®ldham1991) Although such surveys are subjective by
nature andlack systematic dafa NB a L2 YRSy G a NI L2 NI St inkh8 Of Ay S:



RdziK 2F 9y3AflyRI GKS 2 S3ad a haRddeéchhesanallrghiens9 I &
W

i
of England except the west Midlands amatthwS & i R dzNA (able. 1)KS y nQa

Regional Regional Change in Change in Dto 0.25 Absent/Rare
n n -
Region 1980 1990 Status Index Status Index Status Index Status Index 0,266 0.50 Scarce
1980 1990 1970's 1980's
0.51t00.75 Widespread but not common
ENGLAND
0.76 to 1.00 Common
South West 6 8 0.50 0.94 0.14 -0.08
South 9 8 0.59 0.63
-1to-0.61 Severe Decrease
South East 10 13 0.65 0.56 -0.18
-0.60t0-0.21 | Decrease
West Midlands 21 21 0.62 0.57 -0.04 .
-0.20t0 0.20 | Little or no change
East Midlands 12 13 0.72 0.32 0.00 0.2110 0.60 Increase
East Anglia 10 5 0.73 0.46
North West 14 10 0.41 0.41 -0.20
North East 10 6 0.48 0.60 -0.15
Total 92 83 0.58 0.55 -0.20
SCOTLAND
South West 12 12 0.73 0.63 0.00 -0.08
South East 8 12 0.67 0.56 0.00 -0.07
North 15 17 0.46 0.41 -0.16 0.00
Total 35 41 0.62 0.54 -0.05 0.05
| WALES | 13 | 16 ‘ 0.66 ‘ 0.56 | 0.08 | -0.09 |

Table 1.Comparison of questionnaire survey results fr@ooke and Scorgie (1983)
Hilton-. N2 gy | YR ht RKFY omMpdpmMOPd wSALRYRSYI
alliddza Ay ¢ NBIA2YyEA RdAdzNAYy3I GKS My nQa

Historic lossesare the resultof a decline in traditional practices that maintained open heath
(Marrs et al. 1986Rose et al2000; Webh 1990 Webb & Haskins1980, followed by
agricultulal expansion urbanizationand afforestation(Cooke & Scorgjel 983; Hooftman &
Bullock, 2012; Webb & Haskjri©80) 80% of lowland heathland, lkey habitat for reptiles,
has been lossince the beginning of the ¥entury(Hayhow et al. 201,6The UK BAA.995
andwhat remains is greatly fragmentéBdgar et al. 201(4ayhow et al. 2016; Hooftman &
Bullock 2012; Rose et aR000) Such landscape changes have left mamgas of suitable
habitat isolated, making dispersal between sites impossiblés increases the risk of local

extinctions as a result dires, succession and inbreeding depresgifier et al. 208).



Todaypopulation declines are attributed to a variety of facto(Big. 7) includingadverse
management practices, inadequate mitigation and habitat degradatioa to neglect and
disturbance(Baker et al2004; Edgar et a2010;GleedOwen & Langhan2012). Of particular
concern is damage to hibernacudad excessive scrub clearan@&leedOwen & Langham
2012; Sheldon2011; Phelps2004) although the impacts of such practices often go

unmonitored.

Habitat Building
Management/Cre ~ Weather  payeiopment
ation

Agriculture

Neglect/Successio Forestry

n

Pollution

Fire
Predation

Persecution
Disturbance

Figure 7 Factors attributed to adder declines. Data from Baker et al. (20C

The inadequacy of current conservation policy remangrimary concernAdders are
protected from intentional killing, injuring and sale under Schedule 5 of the Wildlife and
Countryside Act (1981) anare listed as griority speciesfor conservation actiorunder
section 41 of the Natural Environment and Rural Communities Act (2006) (JNCC. 2016a)
However, @ders are not afforded thdnighest levels of protection given taationally rare
species such as the sand lizakacerta agilis andsmooth snake Coronella austriagaAs a

consequencgadderhabitatmay not receive strict protection unless theesence oEuropean



Protected Species are noted (Bakgd16) As sich, thespecificrequirements of adders are
not often incorporated into habitat managemeptans(Edgar 2016; Glee@wen & Langham
2012)

a2NB NBOSyYylG I aasasaus gravile eRidencé & SontihurdRvBdedpread
declines into the 2% century(Baker et al. 2004; Baker 201Researclon the status of adders

in Englanchasrevealed populatiordeclineson 35% of sites for which palation 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 regloms,
disproportionate number of population decreases pmwpulation increasesindicates a

declining national trendHg. 8).
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Figure 8.Population trends for adder populations by region. Data is based on 106
across England. The Midlands and north had the greatest proportion of popul
decreases. Data source: Baker et al. (2004).



Worryingly, a third ofthe populatiors 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, wetinected sites.Thus adder
populations are especially vulnerable to extition on these sites This is particularly

concerning given that a third of adder sitesthisstudywere less tha 6 Ha.

Although the studyincludesa greater amount of systematic data compared to previous
assessments, samples are heavily biased towards protected sites or nature resberes
habitat is perhaps most favourabl@herefore,the data may underestimate the current

conservatiorstatus of adders in England.

The mostarrent 3aSaayYSyid 2F (GKS | RFRESduhdhas hagfitdcS NI G A
account for uneven survey coverage and poor spatial réisoluThe adderstatus project
(GleedOwen & LangharR012)representsthefirs F G 6 SYLJG G2 YI L) G4KS I R
at a resolution of 1km, providing 100 times greater resolution than previously attempted. The
project usesan empiricaly-derivedoccupancybased model to generate maps kiiown and
predictedadder occupancy (presence) in Englafide model pedicted adder occupanchy

identifying statistically significant assocats betweenland cover(habitat types, geological

features etc.andcollatedadder recordsThe model was used to determine charsg®e adder

occupancy across space and time.

Resultssuggeststaggering undeoccupancy adders are currently estimated to occupy just
29% of suitable habitat and just 7% of 1km squares natio(fadly9. Furthermore, the model
estimated a 39% decrease ipredicted occupancyover recent decadesAll counties have
undergone a pronounced decrease in occupahowever the magnitude of the lossanes

locally within eachiegion(Fg. 10.
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Figure 9.Distribution maps showing und@ccupancy. Predicted adder distribut
generated by model (a) compared to the known adder distribution (b). Image S

GleedOwen & Langham (2012)
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Ecology of the Adder

In Britain the adder inhabits @nge of habitats including rough grassland, heathland, scrub,
woodland and moorlan@Bakeret al. 2004; Swan & Oldha993. They may reach an age in
excess of 20 yea(sorsman & Lindelll991;Phelps2004,2007) in the wild and reach sexual
maturity at 3 or 4 year®f age(Madsen 1988; Presti971)

The adderspends the winter months in a state of torpdmibernating,often communally,
within roots, rocky crevices, disused burrows or dense s@tinerny 2014; Prestt1971)
Hibernacula areypically located on wellirained, southkfacing slopesoptimally positioned
for the springtime sun(Andren, 1982; Beebee & Griffith000 GleedOwen & Langham
2012 Mclnerny, 2014 Prestt 1971). Emergence from hibernation is temperature deyent
and the exact timing may vary between years depending on prevailing condi(®rrest,

1971; Viitanen1967)

Males typically emerge from hibernatidga commence baskinm late February/early march
(Fig. 1) (Andeén, 1982 Beebee & Griffiths2000; Phelps2004; Prestt1971) It isduring this
time that male addersindergo rapid testes growtand peakestosterone productioiiPrestt
1971) Earlyemergence of males is thought to have a selective advantage as it afuwsal
spermiogenesisenhancingmale fitnessand enabling greateacqusition of mates during the

breedingperiod(Herczeg et al. 2007)

Femaleemerge 34 weeks later typically inate March/early Apri{Andrén, 1982 Madsen et

al. 1993; Phelps2004,2008; Prestt1971) During theensuing weekdyoth males and females
disperse locallyand establish dengretreats) in association with favourable basking spots
(Phelps 2004,Prestt 1971). Nonbreeding females and immature adders migrate to feeding
areas and begin foraging April(Andén, 198; Phelps2007; Viitanen1967)

12



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

In the first weeks of April, adult males undergo their first exuviatbthe year(shedding of
skin) after which theexhibit a dramatic change in behavigunarkingthe beginning of the
mating period(Phelps 2004; Prestt1971). Adult malesbecome highly activepaming large
distances in search of femaldsarger males may contest for access to femhjesngaging in

vigorous combat§Anden, 1982, 1986)

It is not uncommon for females tmate with multiple malesvithin a seasorandgive birth to
clutches of mixed paternity (Hoggren & Tegelstm, 1995, 2002 Madsen et al. 1993;
Ursenbacher et al. 2006~emale addesdo not exhibit sexual selection however mating with
more than one maleénay enableother, potentially betterquality malego contribute to her

fitness(Hoggren & Tegelstim, 2002)

After mating, some males guard the female for seveels(Fig.12) (Andeén, 1986; Phelps
2004) Such mateguarding behsiour is believed to promote mal@ness by excluding other
malesfrom siring offsprindPhelps 2007)Genetic evidence of firghale mating advantage

supports this theoryfHoggren & Teglstrom, 2002)
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