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Hedgehogs araotoriously difficult to study, particularly as they are nocturnal and so typically only

active at night. They usually frequent habitats where access can be limited (i.e. urban areas) or they

can be difficult to detect due to their association with den&3 S | G A 2 y @ LiQa G4KSNEB1
get accurate population estimates for the species.

This guideoutlinesthe key survey methods that are currently used for hedgehog research with
some recommendations for implementation for undergraduate, posagluate or professional
study. This is just an overview and further guidance should be sought in the recommended
literature.

We strongly recommend agest lone working. An adequateshlth & safety assessment must be
carried out prior to any survey (a risksessment form should be completed). Always check with
your university or supervisor before undertaking any data collection and ensure legal and ethical
compliance.

All surveys should be conducted between May and November when hedgehogs are active.

© Richard Yarnell, Nottingham Trent



Cost Advantages Disadvantages

£ Determines presence Night time survey
(E40-174 per torch) Simple method Low detection rate
Relative index of abundance Can bedbourintensive

Habitat dependent
Requires a licence

Method

Spotlighting involves searching for hedgehogs at night using a powerful torch (typically 1 million
candle power). This technique can allow you to confirm presenogghss providing a relative
index of abundancgf the hedgehog count data is combined with a measure of survey effgrt (e
distance walked or time surveying). Spotlighting can also be used to find madeduals as part
of a capturemarkrecapture sudy which would yield density estimates.

Surveys are conducted along set transemtsoutes using the torch to scan the groumither side
asyouwalkalong. N &aK2dzZ R 6S GF1Sy (2 ¢t ljdASite 0SSO
presencemayseek cover or freeze, making them harder to detect. Frequent pauses (e.g. every 20

metres or so) to listen foraainds aids detection of animalghich sometimeganbe heard moving

amongst leaf litter or huffing during courtship encounters.

Spotlightingworks best in short grass habitats where animals are more esesiyor along linear
features, such as woodland ridestbe base ohedges. It can also be used in urban area&owever,

the encounter rate for this technique is low (less than one hedggtewdiour in most habitats)

which means that transects will need to be sufficiently long (1km or longer) and walked repeatedly
to ensure sufficient recaptures to be made for density estimates. Fewer repeat surveys will be
required to confirm presencd hesurvey effort required by spotlighting to be confident of
hedgehogs being absent from a sgecurrently unknownThis method needs to be applied

rigorously and consistently in order to provide reliable data that can be statistically analysed.

© Henry Johnson




Licence requirement

fA3IKGAaQ (2 RSGSOG { OKSRdzZ S ¢ aLISOASa ¢6adzOK
licence is carried, so please contdw relevant Statutory Agency (details ) for advice on
whether a licence is required fooyr work.

A licence is required if you plan to handle and mark the hedgetwogslditors G KS dzaS 2F W
&

Equipment
A high powered torclil million clulite)s required which can coséf-174each. Each surveyor will
need to have their own torch.

Pros

Determine presence;, if the purpose is simply to detect the presence of hedgehogs, a quick survey
requiring no more equipment than a torch can often provide a positive result in a few hours of
appropriately conducted nocturnal fieldwork. Further work to demonstrate absence (or reveal a low
density population) W require repeated surveys

Simple to cay outc just requires a torch and some training on how to detect hedgehogs efficiently
Index of abundance can be determined if thbedgehog count data is combined with a measure of
survey effort €.g.distance walked or time surveying).

Populationestimatesg can be made using this method when combinathvan appropriate capture
mark-recapturemethod. This, and the fact that animals found can be examined and additional data
gathered makes it appropriate for detailed studie$ populations (e.gThe Regen® Park Hedgehog
Survey.

Cons

Night time survey this method relies on detecting animals while they are active, so needs to be
conducted at night, which brings with it health and safety considerations. Landowners will also need
to be happy for surveyors to be on their land at night.

Low detection ra& ¢ the detection rate of this methodologgan below when hedgehogs are at low
density or absent

Potentially &bour intensive; as the detection ratean below, transects need to be both sufficiently
long and also replicateiflthe method is being uskto determine population size&Seasonal refss

will also be necessary (prand postbreeding monitoring). If surveying is being conducted at

multiple sitesthis canbe a time consuming method whiahay not be cost effective

Habitat dependent, this method works very well in open areas with short grass (e.g. amenity areas,
parks urban areasand short grassland habitats (grazed pastureland) but is less effective in habitats
with taller, denservegetation (e.g. arable farmlanthll grasslandywoodlards, scrubland)

Further information

TrewbyID, Young, R, McDonald RA, Wilson GJ, Davison J, et al.I@0dds of Removing Badgers on
Localised Counts of HedgehoBs0oS ON#&4)

Parrott, D., Etherington, T. R. & Dendy, J. (2@lg¢ographicallgxtensive survey of hedgehogs (Erioeas
europeus) in Englanduropean Journal Wildlife Research0: 399403

Haigle ! ®3 . dzif SNE C dAninyeRtigatieinto #hdliBdhnigkies fordetecting hedgeéhogs in a
rural landscapeJournal of ldgative Results Ecology and Evolutionary Biofydyp-26

Yalden, D, Wheeler, P, Wray, S, Cresswell, WJ (ed.), Birks, JDS (ed.), Dean, M (ed.), Pacheco, M (ed.) &
Trewhella, WIWD (ed2012 UK BAP Mammals: Interim Guidance for Survey Methodologies, Impact
Assessment and Mitigatioihe Mammal Society, Southampton, pp-8R
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Cost Advantages Disadvantages

££ No night time surveying Multiple day survey

(£100 for 10 tunnels No licence required Footprint identification

or tunnels can be made) Minimal disturbance Only presence/absence
Simple method Unwieldy equipment

Effective detection

Method

Hedgehogs leave very distinct footprints and these can be used to determine whether they are
present at a site. Footprint tunnels are simple, plastic triangular tunnels with a removabletmsert
which A4 paperis attached and ink painted on either sideaftlish of baitgee below. As a
hedgehog moves through the tunndljeavesfootprints on the paperwhich can easily be
identified.

For large scale studies attempting to identify presence in an area of, #&nfootprint tunnelscan
be placed acrosthe sitealongside linear features (hedges, walls, fenceg.€fannels are baited
with commercially available hedgehog food.

The ten tunnels are then monitored for five continuous days. Each day they will neeccteebked
G2 aSS ¢ KWsheedshidd byR&igefiogsrmot, and to replace food bait anfotprint
papers when necessary.

Tunnels can be used individually in gardens to identify presencshoutd be left for longer than
five days (up to a few months to ensure any hedgehogs that neggresent are detected).

210mm

Tunnel of folded
corrugated plastic

Masking tape ink pads

s '
' w,
Tracking plate L J . Q’
Petri dish - . on

A4 paper

Licence requirement
No licence required for using footprint tunnels

Equipment
For large scale studies attempting to identify presence in an area of i&kfiootprinttunnels ae
needed ateach site (hough the samaet can be usedoncurrently at multiple sited-or garden



surveys, one tunnel is needed per garden. Tunoaisbe purchasedr made Quidancecan be
found at ptes.org/publications)

Pros

No night time surveying involvedhe tunnels can be checked at any time during the.day

No licence requiredl & (G KS K S RBe®éte BHEISRNEB YWD K| Y Rfe§uRedl f A
Minimal disturbance d dzZNI3S@ 2 NB R2y Qi ySSR (2 o0S LINBaSyi
sothe animals are undisturbed

Simple method oncell KS (G dzyy St a d¢jussh queliénbfichegkiidhtiiem antea day,
whicha K2 dzA Ry QG GF 1S f2y3aSNI GKFYy 'y K2dz2NX®» ¢KAa
projects and it can also be usemdetect other mammals that may use the tunnels

Effective detectiom tunnelscanconfirm presence and give a high level of confidenicabsence.
Such detection histories lend themselves to preséabsenceanalytical techniques such as
occupancymodelling.

Cons

Multiple day surveysas hedgehogs may not encounter tunnels every night, several(dayally

five) of surveying are needkto be sure of detecting thengspecially where they are present at low
densities.

Footprint identification; while hedgehog footprints are distinctive there is still the chance that they
can be confused ith prints left by other mediunsized mammals (brown rats, squirrels and
polecats). However an experienced surveyor should be able to validate the prints, arqaimbe

sent to PTES for identificationgdgehogs@ptes.ojg

Presence/bsenceg currently this method can only be used to determine presence/absence of
hedgehogs at sites, rather than population abundance. Famynstudies this should be a sufficie
level of detail. Please sepatlighting and REM for information on methods that estimate
abundance.

Unwieldy equipmeng, the tunnels are roughly 1m long and made of light commercially available
plastic, so can bdightly unwieldy to carry about your site, especially if its windy! However, this will
only be necessary to do on the first and last day of surveying when tunnels are being put out and
taken in, for the other three days the tunnels are left in positon.

Further information

Yarnell, R. W., Pacheco, M., Williams, B., Neumann, J. L., Rymer, D. J. and Baker, RJSin@0tdyipancy
analysis to validate the use of footprint tunnels as a method for monitoring the heddetingceus
europaeusMammal Reviw 44 (3-4), 23423

JohnsonH.& ThomasE @016 Guidance for detecting hedgehogs using footprint tracking tunnels
https://ptes.org/wp-content/uploads/2014/06/Guidancéor-detectinghedgehogausingtrackingtunnels.pdf

© E Thomas, PTES
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Cost Advantages Disadvantages

£EEE Detailed data collected Expensive equipment

(£160 per VHF tag and Applicablego all habitats Licence required

£800-1,000 for radietracking Night time survey

receiver and antennae) Labour intensive
Method

Hedgehogs can be fitted with small tracking devices that can then be used to locatentiea
handheld antennae and track them from a distance to observe their movements and behaviour.
Hedgehogs will neetb be located before the raditracking survey starts, using either spotlighting
(p.3 or live traps (1), toallow tags to be fitted. A licence from the relevant statutory agency will
be required to both handle hedgehogs and to attacradioctag.

Once animals are fitted with the tags they can be located and tracked as frequentlyuaredeq

However, due to hégehoghatural behaviour of bulldozing through the undergrowth and

squeezing under fences and other obstacles, these tags will have a limited lifespan. Tags have been
found to last anwherefrom a few days to months. Battery life and number of beepsxasfper day
alsohave anmpacton how long the tags will last.

Radietracking can be used to establish an anirfiatsne range as well as observing their nightly
activities. The home range of a hedgehog can be robustly calculated with more thxeStér
time ¢ this could be ondix per day over 30 nights, one a week over a sixonth periodor, if using
GPS to look at detailadovement, a fix every five minutes for a shorter period.

© E Thomas, PTES

© E Thomas, PTES



Equipment

Radictracking equipment is expensive. Each animal being monitoredi@atl to be fitted with a
radio-tag (VHF tags can cost about £160 each, with rechargeable GPS pinpoint tagshwilth\Mii F
costing about £600 each). A telemetry set ofaigmitter and antennae will also be needed
antennae about £150 and a receiver with multiple channels about-ASR0D0.

Licence requirement
A licence is required from the relevant statutory agency to catch hedgehogs and fit them with
tracking devices.

Pros

Detailed data collected radio-tracking allows the collection of detailed data on both individual
hedgehogs and on populations. This data can be used to analyse home ranges, interactions between
individuals and assess individual behaviour. It cam ladsused to identify nest locations and allows
animals to be recaptured efficiently for monitoring.

Applicable to all habitatg radio-tracking has been used successfully in a range of habitats (gardens,
parkland, farmland, scrubland and woodland) thougtection distances will vary depending on the
habitat and the obstacles in the area.

Cons

Expensive equipmentas highlighted above, a raditacking survey can be expensive.

Licence requiredto catch hedgehogs and tag them a licence will be needed from the relevant
statutory agency.

Night time survey this method relies on detecting animals while they are active, so needs to be
conducted at night, which brings with it health and safetysidarations. Landowners will also need
to be happy for surveyors to be on their land at night.

Labour intensive to ensure sufficient data is collected to allow robust conclustorbe drawn,

each hedgehog will need to be tracked repeatedly. Dependinglat information is being

collected, hedgehogs may need to be surveyed continuously throughout the night¢(9gm) and
these nightly surveys will need to be repeated across the survey period. This will require a serious
time commitment from surveyors.of these reasons this method is suitable for studying local

LJ2 Lddzf F A2y &AGdzZRASA o0dzi R2SayQi tSyR AdaStT Fa ¢
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Furtherinformation

Glasby, L., & Yarnell, R. W. (2013) Evaluation of the performance and accuracy of GlobairgoSitgiam
bug transmitters deployed on a small mamntaliropean Journal of Wildlife Resears®

Reeve, N. (1982) The home range of the hedgehog as revealed by a radio tracking study. In C. Cheeseman & R.
Mitson (eds) Telemetric Studies of Vertebrat287-230. Symposium of the Zoological Society of London
Morris, P. A. (1988) A study of home range and movements in the hedgEhogceus europaeusjournal of
Zoology 214, 433449

Doncaster, C. (1992) Testing the role of intraguild predation in reégglaedgehog population®roceedings:
Biological Science249, 113117

Doncaster, C. (1994) Factors regulating local variations in abundance: field tests on hedgeghagsus
europaeusOikos 69, 182192

Dowding, C., Harris, S., Poulton, S. and B#&ke (2010) Nocturnal ranging behaviour of urban hedgehogs,
Erinaceus europaetis relation to risk and rewardAnimal Behavioyr80, 1321



Cost Advantages Disadvantages

£EEEE Observe natural behaviour Expensive equipment

(E50G7000 per came) Night time survey
Habitat dependent

Low detection rate
Labour intensive

Method

This involves searching for hedgehogs at night using a thermal imaging aanseape The sensor
detects the heat signature given dfy the hedgehogshowing it as a distindiright spot orcolour
against the background habitas viewedn thedevice screenThis technique allows confirmation
of presence and can be ustafollow indivduals As it allows hedgehogs be watched from a
distance, natural behaviour can be observed and recorded with minimal disturbance.

Surveysnay be conducted systematically using set routes or transécs similar way to
spotlighting.At the start d the transect, tand still and use the camera to slowly scan the
surrounding areaiff favourable conditions hedgehogan bedetectedup to 70m awaythough this
does vary with camera modelthen walka little wayalong the transectstop and repeat the
process. Please note the screen can affect your night vision so it is naladtisuse the camera
while you are walkingAlso,obstacles and other hazards may not show on the screen display
Thermal imagingan be used in conjunction with spotlightifighere is more than oneurveyor
taking part in the survey.

It works best iropen or mosaic habitats with areas without talense ground vegetation (such as
short grassyvhere animals are more easily detectddng, thick vegetdion can screen thanimals.
Thetechnique is still in the initial testing phase but it iaeved to be a very successilThe
Regen® Park Hedgehogii#ly.

© The Royal Parks
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Licence requirement

If this method is just used tdetermine presence oobservehedgehogsthen no licerte is required.
| 2 6 S @ SNaEingAsed ta det@ct hedgehofgs capture and markinghen a licencésrequired
from the relevant statutory gency(details on pl7).

Equipment

Thermal imaging cameras aegpensivecurrently costing between £50E7,00Q but they can be
hired at much lower cost. If this method is comhineith spotlighting,then a highpowered torch
will also be needed.

Pros

Determines presencgin suitable habitats (open or mosaic habitats withéall dense vegetation)
this method can determine presendaea few hours of appropriately conducted nocturnal fieldwork.
Further work to demonstrate absence (or reveal a low density population) will require repeated
surveys.

Natural behaviour can be ohsed¢ as hedgehogs can be detectadd observed without being
disturbed(e.g. no torcmeeded, natural behaviours can be recorded.

Cons

Very expensive equipmeqthermal imaging cameasare expensive to buy but can be hirfeat

short term use (around350 per weelttps://www.test-meter.co.uk/hire))

Night time survey this method relies on detecting animals while they are active, so needs to be
conducted at night, which brings with it health and safety consideratiS8nsveyors should naetalk
while watching the screer.andowners will also need to be happy for sy to be on their land
at night

Habitat dependent, so far this method has only been tested at one sitkichis predominantly an
open landscape. Vegetation can screen the animals from being deteciethag not be effective in
all habitats, especibi those with longerdenseyegetation (e.g. arable farmlanith tall crops tall
grasslandwoodlands, scrubland)

Low detection rate the detection rate of this methodology can be low when hedgehogspaese
or absent

Potentially labour intensive as the detection rate can be low, transects or routes need to be both
sufficiently long and also replicated if the method is being used to determine population size.
Seasonal repats will also be necessary (pand postbreeding monitoring). If surveyy is being
conducted at mitiple sites this can be a timeonsuming method which may not be cost effective.

Furtherinformation

I FAIKEZ ! &3 . dzif SNE C® YR hQwWAZ2NRIYS wd OHAMHO !y Ay
rural landscapeJournal of Negative Results Ecology and Evolutionary Bi®|ddy26

Gurnell J, Reeve, N. and Bowen, C. (2015) A study of Hedgehogs in The Regents Park¢ Mendand

September 2015. The Royal Parks Foundation, London

Gurnell, J.Reeve, N. and Bowen, C. (2016) A study of Hedgehogs in The Regents Park¢ Mendand

September 2016. The Royal Parks Foundation, London
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Cost Advantages Disadvantages

££ Determines presence Requires a licence
(£20 for each trap, 20 Relatively inexpensive Low detection rates
traps needed) equipment Bycatch and disturbance

Labour intensive

Method

Live capture traps shut when triggeredbfa | YA Y| f Sy i S Ndays@anyihird ¥he 6 dzii
individual. They can be ed for capturemarkrecapture studies on local populations, where
individuals are caught and then conspicuously marked to allow recognition when they are either re
caught or observed. This can be used to make estimates ofiey animals are present at a site.
Each site will need to be surveyed using 20 live capture traps for five days. At each site traps will
need to be set under cover along linear features (e.g. hedges, fences, walls). Traps can be baited
with commercially gailable hedgehog food. The cages will need to be checked each morning to
record and release any hedgehogs and then visited in the evening to set and replenish the food bait.
Trapped hedgehogs can be individually markedttgching coloured plastic tubing individual
spines(see additional information (fb7) section for guidance on marking hedgehod@siis method

can also be used as a way of capturing hedgehogs to tag for usediodrezking(p.7) or REM

(p.15) studies There are stringent licencirggidelines for the use of live capture traps tmatistbe
adhered to.

© A Gazzard, Univérsity of Readlng

Equipment
Twentylive capture traps at £20 each and then plastic markers for each hedgehog

12



Licence requirement
To catch hedgehogdn a trap a licence is required from the relevant statutory agency.

Pros

Determines presencgallows animals to be detected, anmftailed data to be collected omamals to
be marked for capturenark-recapture studies.

Relatively inexpensive equipmentomparedwith severalother methods used to survey hedgehogs
this is relatively cheap. It requires 20 live capture tragpsch cost between £2830 eachHowever,
this should be carefully weighejainstthe licence onstraints and also the labour costsnciated
with having to visithe survey sitdwice a dayto check the traps.

Cons

Licence requiredto catch hedgehogs in a trap a liceris@eeeded from the relevant statutory
agency.

Low capture ratesg trapping success is often low aprevious stulies have found that live capture
can fail to detect hedgehogs.

Bycatch and disturbancancidental captue of other species such aats and birds is likely and traps
can also easily be disturbed by inquisitive dogs and cattle.

Animal welfare concernsthe welfare of animals can be compromisiédnimalsbecome stressed
when capturedor arewithout access to food and wateRegular checking is essential.

For capturing animals, spotlighting is probably the best method
Furtherinformation

Haiglte ! ©3 . dziift SNE C dAnlinydltigatidhinto zhal@Bdhnigiies fordletacting hedgéhogs in a
rural landscapeJournal of Negative Results Ecology and Evolutionary Bi®|dd26

© E Wilson, PTES
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Cost Advantages Disadvantages

££E No night time surveys Multiple day survey
(£10G300 per camera No licence required Only presence/absence
see below for full list) Minimal disturbance Expensive equipment

Simple methodology
Record natural behaviour

Method

Camera traps can be put out across a survey site and set up to take videos or photos of any animals
that trigger them as they pass. The great advantage of using camera traps is that they can record the
animals without digtirbing them.Camera traps can be used to determine presence, calculate

relative index of abundance or density estimation depending on the analytical technique used.

Camera traps should be set up near linear feathesiges, walls, fences etcCamerashould be
put low to the ground to ensure they detect hedgehogs. In public areas cameras will need to be
securely fastened to permanent fixtures to ensure they are not disturbed or removed.

Cameras need to be checked every couple of days to replaca¢h®ry cards and batterieand to
make sure they are still secure.

Camera traps can be used to determine presence, relative index of abundance or density estimates
depending on the analytical technique used on the data.

© David WellsHedgehog Stree

© PTES

Equipment

For each sitgou will need a sufficient number of cameras (degent on the size of the site) and

twice the number of DS memory cards (so these can be replaced every few days) and a padlock and
chain for each camera to keep it secure
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