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f Analysmg the Impa'
: Quality: Evidence from the Upper River Ot

Introduction

« Eurasian beavers (Castor fiber) are ecosystem
engineers that influence rivers through dam

building.

. Beaver dams improve water quality by trapping
sediment, slowing flow, and altering biogeochemical
processes (Brazier etal., 2020; Puttock et al., 2017).

« This study investigates their impact on water quality
in the Upper River Otter, Somerset.

Objectives

Methods

Water samples were collected
monthly between April 2025 and
September 2025. Parameters
measured were:

. pH

« Total Dissolved Solids (TDS)

-+ Temperature

* Dissolved Oxygen (DO)

+ Total Oxidised Nitrogen (TON)

Madeleine Tattersall, University of Exeter
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British Beaver Landscapes: V¥ e

how do we culturally value beaver landscapes in Britain?
«  Stephanie Webb, Dr. Alan Law, Prof. David G. Anderson, Dr. Flurina Wartmann &
"

~ ) : \ i @ Methods: @

. L:r'l' m“‘mu o e *  in-situ questionnaires with
1 2 I-Io:n do visitors perceive beaver landscapes aesthetically? s visitors to beaver landscapes
3. Reccomendations for future beaver management and convenience sampling
visitor engagement. six beaver landscapes across
England & Scotland
N=166

% Field Sites:

Over 75% (n=127) of visitors

strongly agreed that beaver
landscapes were beautiful.

« Bamff Wildland, Perthshire
» Knapdale Scottish Beaver Trial, Argyll
» Mill Dam, Dunkeld, Perthshire
« National Trust Wallington,
Northumberland .
+ Otterton, Devon S
s Woodland Valley Farm, Cornwall %&

2

= | Our findings challenge previous
assumptions that beaver

<. landscapes can be perceived as
‘messy’ or ‘untidy’ (Prior,

> 2023; Ulicsni et al., 2020).

Visitors to beaver landscapes benefitted
from multiple cultural services:

* recreational opportunities such as hiking and wildlife ‘%
watching
* educational opportunities such as learning about ~
nature N Nwd s How can we improve human-beaver
» feeling connected to nature Ef) %, ? coexistence?
* gaining inspiration from the landscape y { [ ; %« Reframe beaver modifications: communicating beaver

landscape changes matters
-increase educational material in beaver landscapes to
mitigate ‘damage’ discourse and aid public awareness

Visitors recognised biodiversity benefits of beaver
modified landscapes, recognised the beaver as a nature
based solution and liked seeing beaver activity. However,
some visitors diskiked the percieved environmental

‘damage’ beavers caused, and potential obstruction to
roads and paths.

Invest in accessible infrastructure and educational
opportunities:

-beaver landscapes can be popular recreationally and can
act as ‘outdoor classrooms’, potentially generating nature
interest in younger generations (Gandy & Watts, 2021)

SCAN ME
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Build local benefit mechanisms:
—those impacted by beaver modifications should also access
benefits, this could include ecotourism revenue sharing, or

ecosystem service payments (Simpson, et al. 2021)




Five years of habitat changes and greenhouse gas emission monitoring
at Hatchmere beaver reintroduction, Cheshire: lessons learnt.

ard, Maria Nolan,

Lucia ( z-Bravo, Richard Young, Christian Wood
FIELey e r y ! » : =
ke Longden, Danielle Hinchcelif

e & Stephanie Evers

= LIVERPOOL
JOHN MOORES
UNIVERSITY

1. Introduction

in the UK, numerous beaver reintroductions have taken place within fenced enclosures, as habitat and water quality restoration tools,!
Habitat n:uodiﬂcaticn by beavers in enclosed areas can differ from free-roaming in their extent and intensity.
In November 2020, a pair of beavers were introduced into a 4.5ha enclosure at Hatchmere Nature Reserve (Cheshire, UK, Fig. 1).

Aims: To monitor habitat changes and greenhouse gas emissions at following beaver reintroduction

2. Habitat changes

Phase 1 (JNCC, 2010) habitat surveys were carried out in 2019, 2023, 2024 and 2025 (Figure 1).

Habitat alpha-diversity remained similar throughout the first 5 years after reintroduction. Habitat changes (Beta-diversity) driven by

turnover: new habitats replaced previous ones (Fig 2 a and b). New swamp and flooded woodland areas created - increasing habitat
heterogeneity at the landscape scale.

3. Greenhouse gas emissions

Greenhouse gas emissions (CO? and CH,) data collected seasonally
(2020-2023) in different habitat types and control areas.

Both aquatic (floating chambers) and soil (collars) emissions showed
similar seasonal fluctuations inside and cutside the beaver enclosure

a)  NMDS Ordination by Year

Beavers cause large changes in habitat compaesition within 2 years after reintroduction.

B = i S ana new
Greenhouse gas emissions don't change - other than seasonally - in existing habitats. However, overall cover of each habitat type changes a d
habitats (e.g. “flooded forest”), with different emission factors, appear in the area.

The beaver enclosure transforms into a dynamic mosaic of source-sink areas for greenhouse gases.

Strengths: Early, continuous monitoring helps identify trends, adapt methods and increases data reliability. e P
Challenges: Habitat changes forced us to change sampling sites and seasonal fluctuations can confound effects: at least 2 seasons per y
recommended

7 e . i ion, settli rwards.?
Applications: Monitoring of fenced reintroductions is important. Large changes can be expected soon after reintroduction, settling afte;
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’”ﬁ %, Megun Boffin?, Dr Bernd Héanfling!, Dr Mlchelle Jackson?, Dr
; Martin Gaywood?, Dr Sally Mackenzie4, Dr Claire Howe®

'Institute for Biodiversity & Freshwater Conservation, UHI Inverness
*Department of Biology, University of Oxford NatureScot
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AN

Rationale & Aims

« The Eurasian beaver (Castor fiber) is a reintroduced ecosystem engineer that transforms hydrology,
vegetation structure and biodiversity through the species” activity.!

« While physical habitat changes are well documented, indirect/ trophic responses remain more poorly
understood.?

+ In particular, there is a lack of scientific evidence linking beaver-driven habitat change to predator-
prey dynamics and habitat use in wetland systems.’

Primary Aims:
Assess how beaver reintroductions and subsequent wetland engineering influences
ecosystem structure/ function

Improve existing understanding of indirect and trophic effects of beavers on wetland
ecosystems

Chapter Plan

UK BEAVERS: SYSTEMATIC PREY COMMUNITY STRUCTURAL COMPLEXITY
MAP & EVIDENCE GAP IMPACTS AND TROPHIC

& MULTI-TAXA HABITAT
ANALYSIS RESPONSES

S + Compare prey community assemblages USE
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STAKEHOLDER PERCEPTIONS OF
BEAVER MITIGATION IN SCOTLAND

ger Auster?, Karen Ramoo?, Jenny Bryce?, Clare Andrews’, Sharon Kessler', Hannes Stephan', Alan Law'

Alice Turner', Ro
1University of Stirling, 2University of Exeter,® NatureScot

Expanding beaver populations in Scotland are increasing human-beaver RE SE AR(“ QUE STI°~ s
interactions'. While current mitigation guidance focuses on ecological and
practical approaches?, stakeholder experiences post-mitigation remain
under-explored, yet essential to reintroduction success®. This study
examines stakeholder perceptions of beaver mitigation to support more

effective and collaborative future beaver management. What challenges do stakeholders associate
with beaver mitigation?

MET“O Ds 3 How can stakeholder perspectives inform

future beaver management?

BACKGROUND .z - 4 EXPLORATORY

1 How do stakeholders perceive the
effectiveness of beaver management and
mitigation in Scotland?

Online survey with 29 qual/quant questions

. 22 stakeholders with direct experience of beaver mitigations. Farmers, estate managers,
A cnvironmentalists, conservationists, transport/infrastructure workers and retired individuals

LS

Purposive and convenience sampling using an existing NatureScot database

—\“ Open-ended responses analysed using reflexive thematic

oL

) analysis, alongside Likert-scale quantitative responses

SUBSET OF PRELTMINARY RESULTS... . O

Expectation J' Reality mitigation reChniques
Who Should pay Advice/

Damage mitigation Water management b
: : - for beavers?
Habitat protection Tree protection Population
Control
3 H H H Other
Population management Financial/time cost Landossne | e Bumw.

Financial/time cost Aesthetic impact management
\w—>) Regulatory frustration St

The

government Meonitorin
should &
compensate

How Should beavers be managed? landowners gr’g'lgc'}lgoﬁ
Lethal control and relocation | A
2 _ Environmental management
Better education/public knowledge odies - T
= - Percentage of responses.
More consideration towards beavers g
More financial support The goverm e Pt
Less bureaucracy Not effective at ol Very effoctive

"E“T STEPS Analyse all results and share summary of current stakeholder
perspectives with NatureScot to identify key considerations

and recommendations for future beaver management strategies in Scotland.

Referunces
= *Cez. DM, & ¥oung. J G [2U20). Gonficts over wiife Learung ham Poopie and Hekue. 202}
I s ickon ort 0. 1002/pand. 10076

R Gom, D Campbel, R, Dukonscn, H & Giing, 5 (2076). The surasian teavwer handbook: Ecology and msnagement of cestor
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'€ Eager beavers benefit riparian @i
insects in eii_..sures sk

T ESTATE=—
purpose: to monitor the impact of Beavers on terrestrial insects. Spains Hall Estate is in Finchingfield, south-east England. The Estate is 800ha total area, Beavers were
| reintroduced to former arable land reverting naturally to open floodplain grassland and scrub mosaics, Th
study monitored two fenced Beaver enclosures and two unfenced open meadow control sites. -
Study Site

! In 2023 Beavers were released into two 20ha enclosures on the estate
The increased riparian habitat led to increased wetland plants supporting . The enclosures were formerly arable farmland.

increased numbers of pollinators (bumblebees). Controls

findings:
Dpamming of the watercourse created new off-line channels, wet ground and
bare mud margins important features for groundhoppers (Orthoptera).

- Two unfenced open meadow control sites were selected for this study without Beavers.

are ecasystem engineers, their dam building and
(R [uares ercomior sTMUS e - Four 1-m wide x 100-m long transects were established in each of the two Beayer
eomorphology, nutrient cycling and water storage. As they enclosure and two control meadows.
liipetand they create new habitats of higher : = - Each transect was walked at a slow, strolling pace (2 km/hr) once in June July,
piodiversity value, a key element of natural flood L and September (4 surveys per year). ;

management (NFM). e
| the first 1-2 years of Beaver meadow development, wet = Orthoptera « Adult and nymphal Orthoptera were counted visually by flushing in2024.
<land with puddles can form, with a mosaic of shallow ) . - Simultaneously, a stridulation monitoring technique was used to record adult males of

SR L
mud shores interspersed with taller vegetation. This has SR e M L species which stridulated (sung) along the transects.

potential to create ideal habitat for insects such as the el

slender Groundhopper which benefit from wet bare ground ~ Map of the features in Pollinators

y r:on riparian rewilding sites developing on former arable fields, Beaver enclosures and \
ontrol meadows at

;i c
increased riparian zone allows growth of wetland plant Spains Hall Estate. v e

. 40 vegetation heights were recorded at random positions along each t singa 1
speci rting pollinators such as bumblebees. i’ E ransect using a 1
pecies, SUpporting p L Vegetation m ruler in September 2024 and 2025, when plants were at their maximum height.

o The vegetation species the ruler touched at ground level was recorded.

August

- Bumblebees (Bombus spp.) were identified and counted in 2024 and 2025.
- The plant species used for gathering pollen and nectar by each pollinator was identifieq

This study aimed to monitor the impact of Beavers on Orthoptera (gra sshoppers,
ush-crickets and groundhoppers) and pollinators (bumblebees) at Spains Hall. v

—

' i " ok A i i bt 3 . /A .
Image 1: Beaver enclosure Image 2: New river channel created by Image 3: Beaver dam across Finchingfield Brook Image 4: Control meadow f
Beaver damming which dried out

Orthoptera Vegetation Pollinators Wetland plant species

Nine species of Orthoptera (33% of British Vegetation height influenced the abundance |. Nine species of bumblebee were found in . Bumblebees (workers and drones) v

native species) were recorded in both the and diversity of Orthoptera. |  the Beaver enclosure meadows compared to found on four different species of wetland
Beaver enclosures and control meadows. There was a significant negative relationship 7 in the controls. plant.

Abundance of Lesser Marsh Grasshopper, |  between vegetation height and numbers for | The enclosures had a higher number of Across all study sites, 82% of bumblebees
Slender Groundhopper and Commaon the Field Grasshopper, indicating a bumblebees than the control meadows (953 visited Common Comfrey. Water Mint was
Groundhopper was significantly higher in the preference for short vegetation. vs. 266, respectively). the second most visited species, being used
Beaver enclosures compared to the control Species diversity had statistical evidence foral. The most widely recorded species were the by 12% of bumblebees.

meadows. significant negative relationship with | Buff/White-tailed Bumblebees forming 87% |. InJune 2025, there were over 1000 flowers
Higher species diversity in the Beaver vegetation height, suggesting more diverse of observations combined. | of Common Comfrey within each Beaver
enclosures compared to the controls. assemblages at low sward heights (<50 cm). enclosure transect section, whereas withir
the controls there were less than 100 flowers

on average.

® Butl/Wihte-talled Bumbledes
8 Common Carder Bee
u Meadow frasshopper , y=-04201x+ 38415 ® Viestal Cuckes Bee
W Slersder roundhopper RE=0.4149 mRed-taded Bumblebes
& Common groundhopper 8 Other Bumnblebees
m Non wetland

— —— ‘ ool | m Other wetland plar
Beaver enclosure Control 30 1 5

‘ Baver enclosune Control

B Common co

W Water mint

5 % 5B & 2

Number of adults

Number of bumblebees

e

il’ﬂhim Qe muttiplebenerit= to t_he ecosystem as they modify the landscape. As shown within this study they create ideal
-.m for Orthoptera and increase riparian plant abundance allowing a larger population of bumblebees to be supported.
iwﬂe fs are a form of Natural Flood Management helping to hold water back and reduce its velocity. The dams naturally filter
(WERer, act as carbon sinks and help to reduce eutrophication. Beavers could be a tool to mitigate the impacts of climate change.

The UK government has also recently authorised the wild release of Beavers; therefore, the Dam building: leads to higher water levels and diversity of flow in
future focus is likely to move away from captive reintroductions.

Enclosures limit Beaver impact on the landscape, confining it to a relatively small area which !
could prevent successional stages from fully developing. Beavers can abandon areas in the Lodges: become biodiversity hotspots with a high degre
wider landscape which allows Beaver meadows to dry out and develop into tall grassland and  paterogeneity

scrub, while newly dammed rivers revert to early successional floodplain habitats with pools
and bare mud, 4 = Coppicing: stimulates regrowth

adding to habitat mosaics

river channels
e of habitat

and creates structural diversity

This research is published in the Journal of Orthoptera Tim Gardiner Emily Crisp
Research (2025). “Initial response of Orthoptera to beaver EA: Biodiversity Technical Specialist EA: Biodiversity Graduate
(Castor fiber) reintroductions in post-arable enclosures’, 34(2): emily.crisp@environment-

i il iner@environment-
213-222. doi: 10.3897/jor.34.154843 tim.gard! agency.gov.uk

asen;y.gov.uk
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how do we culturally value beaver landscapes in Britain?
»_ Stephanie Webb, Dr. Alan Law, Prof. David G. Anderson, Dr. Flurina Wartmann &

,) . \ i i Methods: @

E 4

. 1. How do visitors benefit from beaver landscapes in
+ Britain? in-situ questionnaires with
2. How do visitors perceive beaver landscapes aesthetically? 2 visitors to beaver landscapes

3. Reccomendations for future beaver management and . convenience sampling
visitor engagement. » sixbeaver landscapes across

England & Scotland
. N=166 )
,;...- . Field Sites:
« Bamff Wildland, Perthshire

- aﬂ?T =
- Over 75% (n=127) of visitors

strongly agreed that beaver
landscapes were beautiful.

- Knapdale Scottish Beaver Trial, Argyll

 Mill Dam, Dunkeld, Perthshire

« National Trust Wallington,
Northumberland

* Otterfon, Devon . 3‘:“ Our findings challenge previous
« Woodland Valley Farm, Cornwall a“« 1 assumptions that beaver
> landscapes can be perceived as
m < ‘messy’ or 'untidy’ (Prior,
' 2023; Ulicsni et al., 2020).

Visitors to beaver landscapes benefitted
from multiple cultural services:

« vecreational opportunities such as hiking and wildlife

watching
« educational opportunities such as learning about z
nature - Tl How can we improve human-beaver
+ feeling conmected to nature .‘.‘) Q f coexislence?
« gaining inspiration from the landscape r " f Reframe beaver modifications: communicating beaver
. landscape changes matters
Visitors recognised biodiversity benefits of beaver r _increase educational material in beaver landscapes fo
modified landscapes, recognised the beaver as a nature ' mitigate ‘damage’ discourse and aid public awareness

based solution and liked seeing beaver activity. However,
some visitors diskiked the percieved environmental

‘damage’ beavers caused, and potential obstruction to | epportunities:
PR m \ O _beaver landscapes can be popular recreationally and can
: act as ‘outdoor classrooms’, potentially generating nature

Invest in accessible infrastructure and educational

ecosystem service payments (Simpson,

B ==
Linkedf@

l

interest in younger generations (Gandy & Watts, 2021)
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» Beaver dams represent poth a challe
opportunity for migratory salmonids In
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The potential effects of
communities are highly site
influenced by factors such as local t
hydral

The Beaver- Working ~Group’s  priority
recommendation in 2015 following the completion
the Scottish Beaver Trial wa: for the development of a
management  strategy | ch highlights when
intervention may be required.

This issue is compoun
of existing knowledge on fish passage originates fro
man-made structures, which remain f i
shape, and structure over time.
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Beavers, fish and us in the English landscape

Irene Breda, Prof Paul Kemp and Dr Andrew Vowles
International Centre for Ecohydraulics Research

Background

European beaver were hunted to extinction in the UK,
but have been reintroduced since the early 2000s.

Known as ecosystem engineers, beavers build dams
to increase water level to meet their needs: flood
foraging areas and keep entrances oflodges
underwater for predator protection.

Beaver activity increases channel complexity, enhances
habitat heterogeneity and leads to wetland creation.

Variability of beaver activity across the
South of England

We are designing a loop model to understand why
beaver activity differs across landscapes and
between land uses.

Using the systems thinking approach, we investigate
beaver modified landscapes as complex,
interconnected wholes.

We shift our focus from isolated events (e.g. dam

building) to underlying structures and dynamic
patterns.

E.g. seasonal flow dynamics

riverscape is reshaped

human /wildlife conflict

dams burst
flooding
management shifts.

This wider perspective enables better anticipation
of ecological change and management of complex
environmental issues.

University of Southampton

Does beaver activity impact fish communities?

Dam building impacts the river habitat significantly, for example by transforming free-flow A5
stretches into ponds, accumulating sediment and organic matter, and changing water tem Towing
depth. These variables determine the fish community composition of a particular area, :

Habitat requirements of fish vary according to species and life stage. Beaver activi s :
environment that is biologically, hydraulically, thermally and structurally diverse. Tht:'sl-ee:':]g!nt?ﬁl:a:: aq
habitat modifications can shift habitat suitability from one fish species or life stage to another.

Fish species distribution Variation in size of Brown trout

350 324 n &
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= 21!
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E B gy o 11 Ew
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7 IH < i = & = H 2 = H i
o i e 2 = 5 £y |
Brown Bullhead Eel Lamprey Minnow Roach  Stone <10 10-15 15120 3 5
trout loach i A j
Species Length {em)
impounded  BUnimpounded mimpounded 1B Unimpounded ::
Figure 1. Distribution of fish species in impounded Figure 2. Length of brown trout (n. 98) across ]

and unimpounded reaches surveyed via electric
fishing in the rivers Love, Tale and Frome, in
September 2025.

impounded and unimpounded reaches, from
electric fishing surveys carried out in the rivers
Love, Tale and Frome, in September 2025,

Does beaver activity impact fish movement?

What's there to fear? Migratory fish might not be able to swim past dams. We know that
beaver and fish have co-evolved and salmonids in particular have developed behavioural
and physical adaptations to allow them to cross beaver dams at important life stages.

Where rivers can respond naturally to beaver impoundment, bypass channels develop on
the side of dams, providing a passage for fish. During periods of low flow, beaver dams might

become temporally impassable, but these events are generally short lived and very localised.

Where? River Love, trib. of the r. Otter (Devon). N

When? Sep-Dec 2026 and 2027 for upstream migration,
Spring 2027 for downstream migration.

How? PIT (Passive integrated transponder) tags
and copper loops around dams.

>

BErown trout, Salmo trutta

- the questionnaire!

Does public attitude towards beaver
reintroductions shift over time? &

What's the main fear? Flooding of productive land, roads, homes.

This is not my beautifil house!
. This is not my beautiful wife!

Theory: three stages of acceptance

1. Novelty and curiosity,
doesn't need modifications.

no conflict as beavers occupy best habitat that

2. Increased conflict as beavers move and alter habitats.

Methods are in place to mana;

ge conflict, beavers are accepted as
natural, the positive effe .

cts of their presence are appreciated.

Are we following this trajectory?

Help me find out by completing

Why does it matter?

Beavers live across England, but we don’t know how they affect fish here!

Our knowledge of how beavers affect the environment is based mostly on
studies from the US and concerning Castor canadensis, a different species
of beaver.

We want to help stakeholders understand what the real implications of
beaver presence are, and debunk the myths.

We aim to provide information to those tasked with managipg' land where
beavers are present, so they can make evidence-based decisions.

References
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Woodland creation in
the presence of beaver (Castor fiber)

Kelsey Wils

'.__'. 3 = .
Methods

% . Literature Review: Compiled studies on | =
woodland management with beavers.

Background & Objectives
. Woodland expansion: Scotland aims
to increase woodland COVer.

. Questionnaire: Surveyed B8  land

. Beaver overlap: Riparian engineers g /
managers across 6 countries.

increasingly share target areas.

. Scottish Field Survey: Measured beaver
and deer impacts at 14 Scottish sites.

/AN

Conclusions

. Study aim: Provide practical guidance
for woodland creation with beavers.

. Beavers provide significant ecosystem benefits but also present management
challenges.

+ Their presence should not deter woodland creation, even in upland or fragmented
areas where opportunities for new planting exist.

. As central-place foragers, beaver browsing tends to be clustered and highly
localised rather than evenly spread across sites.

. Effective deer management remains a critical factor in ensuring the success of
woodland creation

« Questionnaire: Woodland
mitigation, carbon) but 88
browsing viewed as a gn

of trees browsed in

Key Findings

reation goals vary (bio

parian zone or 4.

on, Jenny Bryce and Roisin Campbell-Palmer. How to create woodlands that are resilient in the presence of
‘ beaver (Castor fiber)ia review of enr evidence. NatureScot Research Report 1368..

« Literature Review: No formal guidance currently exists; Impacts are
similar across beaver species; 36 studies many with relevance to
woodland creation.

iversity, timber, flood
of managers seek more guidance, Deer
ter challenge than beaver activity.

« Scottish Field Survey: Beaver impacts at 3/14 sites. An average 3

% of overall scheme, flooding
only at 1 site, deer impacts were difficult to assess due to the common
use of deer fencing.

- The goal should be to promote woodlands that are resilient, rather than
resistant, to natural processes and wildlife impacts.

« Further trials are required to generate the evidence needed for robust,
practical design guidance.

« Finally, integrating beavers into woodland policy and planning is essential
for long-term success.

One of 6 entry points (all similar) into Site A from the

adjacent watercourse (Photo: K Wilson). s Phon = =
aver o: R Campbell).

Protection of young trees with wire mesh guards where
traditional plastic tubes have been ineffective in deterring

Beaver browsing impacts {above vole guards) of varying
ages on planfed trees at Site C (Photos: K Wilson).

Recomendations for Beaver Resilient Woodland

Fast growil in this zone
edlh will pmu:lg forage for beavers
Riparian focus: -
g set clear A
riverside habitat
P~ objectives.

Beaver
inclusion: Plan
tolerance vs.
protection from
the outset.

MNaturalised
bank-side
vegetation

Aguatic Zone : Riparian Zone
River bank . Soil stabilisation
In stream : Organic debris

Scan here
to read the
full report

- p
RANNOCH /&

NatureScot
ecology NadarAlba

Few beave
anticipate
walercoul

Adjacent Land

BEAVER
TRUST

Design choices:
Adapt species,
density, and
layout for
resilience.

Monitoring:
Track deer and
beaver impacts

to guide
management.




n the River Isla, Scotland

, ) : nes n-Marie MacMaster and Jenny Bryce.
reScot Scotland Nature Agency.

Introduction

Flood embankment breach on River Isla in 2023.
Methods

Survey

Sonar, LIDAR and foot surveys were
conducted in Feb-Mar 2024 and extended
along the River Isla from the confluence
with the Lunan burn upstream to the River
Ericht, covering 22km of riverbank (see
map). The foot survey excluded a section of
the north bank SW of the bridge. The foot
survey recorded burrow status (collapsed
or not) and the distance from water of any
visible collapsed chambers. A thermal
drone survey was conducted overnight in
Mar 2026 on the lower 5.5km river section
to census beavers (see map).

Analysis
Burrow locations (‘1) were compared with

Results & Discussion

i [Comparison of detection methods

* 13 of 40 sonar detections were also
detected on foot and 6 not surveyed (so
~2/3rds were not detected on foot).

* All 5 LiDAR detections were also detected
on foot (and therefore not use in further
analyses).

+ 185 of 203 foot detections (9/10ths)
were not detected by other methods.

Why more burrows detected by foot?

* Collapsed burrows entrances are not
always detectible?

* Some burrows had entrances
waterline.

- |

above

* Some burrow entrances near waterline
or in marginal aguatic vegetation may be
masked by sonar backscatter?

Chamber distance from water

>95% of
® collapsed burrow
2 chambers were
;- <10m from
water and all

J 1] :
T <20m
ance fron

: Beaver population size

1SS The thermal drone survey

w detecwd max 8 beavers in
iFsE 1 of the

it to 1-2

territories

eaver burrowing may increase the
B risk of bankside erosion and flood-bank
breaching during high water events.
Beavers were first reported living wild in
Tayside around 2006, including the River
Isla which has lower reaches within a
predominantly arable landscape protected
by flood embankments. Embankment
breaches occurred on the lower reaches of
the River Isla in Oct 2023 from unusually
high rainfall. To better understand the
scale, nature and potential impact of

burrow-free locations ('0") and collapsed
(1") compared with intact (‘0") burrows
using binomial GLMs. Environmental
variables were Beaver Forage Index (BFI),
proportion of arable land (both within S0m

of each location) and riverbank slope

characteristics.

Slope data was obtained from
sonar and LiDAR data at 2m, 10
and 20m inland and 2m and
5m offshore. Principal
Component Analysis
was used to extract
characteristics of
slope from these
five points.

Bank slope characteristics
Three of the
Components (PCs) from slope
data proved informative in later
analyses (see box to right): .

PCl —PC? —PC3 —PCA —PCS

» Bank profiles
from PCA

5

2
S
&

Burrowing status Results
The probability that a burrow

had collapsed was lower in

areas with the most trees (* = a significant effect). = BFl and

(areas with more BFI grade 5

Intercept

land} and higher at locations en=s(m)
with steeper banks (PC1, see 727"
table) PC2.5

Main conclusions
= The high number of burrow:
beavers, but to the long histor

frequent fluctuation in water levels combined w
sater, collapse
This frequency of

soil: when a burrow is inundated at

ing on the River Isla is unlik
burrowing rates in other rivers

» Side scanning sonar
ctior ds to be used

banks i

was a useful

Acknowledgements

model of
collapsed (1) burrows

' PC5 and their
Proportion arable s
PC1 3 )1 538 <0001, HIC |
table of binomial = e " with IBr.l'&
5 )
intact (0] s BFI grade 3-5 x PC1 Ofﬂlt'!_‘i were
Proportion arable x PC1 not 3@_)!

re not due to a high density of
of beavers on this riy

high w
occurs and a2 new burrow needs to be dug.

alongside ot

beaver burrowing activity we undertook a
survey of this area using a combination of
side-scanning sonar, an aerial drone based
Light Detection and Ranging (LiDAR) and a
walk-over (‘foot’) survey.

Number of burrows detected
Foot: 203 (inc. 9 lodges)
Sonar: 46. LiDAR: 5
Total unique: 236

(74% collapsed)
=10.6 per km
riverbank

MAP KEY

Foot, sonar & LIDAR survey
Thermal drone survey
Bank not surveyed on foot

* Sonar burrow detections

* LiDAR burrow detections

* Foot burrow detections
Beavers at 00:00h (thermal
drong)

Burrows are not obviously more
common on the outside of river
meanders despite those having
steeper banks.

Collapsed
burrows are
highly aggregated

Burrowing and environmental variables

Sonar and foot burrows detections showed similar
environmental patterns and so were combined. Burrows
were more likely where there was (see Table):

five Principal

More woody forage (BFI grades 3-5)

* More arable land
+ Steeper banks (PC1) and steeper offshore (PC2)
+ Less shallow margins (PC4)

T S 170" of 59

prcept 1 -16.906 <0001 effects (PC3,

BF| grade 3-5 (m)

arable interacted significantly with bank

steepness (PC1):

rer and
sandy

Key points:




Characterising mosquito ecology in beaver mediateq
wetlands: a preliminary study

UK Health
Security
Agency

Harrison.Hardy@UKHSA.gov uk
Harrison Hardy, Sarah Biddlecombe, Alexander Vaux, Amy Edwards, Anthony Abbot e
Jolyon Medlock — UKHSA — Porton Down Doft,

Introduction L T —

February 2025: Natural England and DEFRA released"the policy paper - Study locations and duration |
“Wwild release and management of beavers in England. + Four beaver-colonised wetlands in the River |

Otter (Devon) Beaver trial catchment.
m « Introduced licensing for new wild release
. y projects and allowed existing beaver populations

* Mixture of habitat types and colony ages.
to naturally expand their range.

+ Sampling from April to September 2025.

. \Wetland and rivering habitats, which beavers
colonise, are also important environments for
British mosquito (Diptera, Culicidae) populations.

. Some British mosquito species can transmit
medically or veterinary important pathogens,
while many are primarily nuisance biters or
comparatively benign.

"/. Mosquito lanva

Standardised larval dip sampling at

mpling methods

Sal
* Adult mosquito trapping using .

. Beaver-driven habitat modifications may be
associated with changes in mosquito ecology,
though the extent and public health relevance of

i

Mosquito Magnets (MM) & Biogents
BG Sentinels (BG).

- 2% Mosquito Magnets per site, and 1x
BG Sentinel; operated for 10-11 trap

both fixed sites and opportunistic
areas.

- 4x fixed sites per study location.
- 165 sampling events (fixed: 96,

these interactions in the UK remains unclear.

nights per month. apn: R :
: : pp: 69) consisting of
. We undertook a preliminary assessment of mosquito presence, abundance, - 452 cumulative trap nights (MM: 240, event (2475 cumusllativlsdﬁatls &
seasonality, and species composition in UK beaver wetlands. BG: 212). :

a work in progress
Mosquito abundance and phenology

sults

Mosquito species represented

. 5546 total larvae captured, comprising four species, in order of + Inclusive of all sites, larvae were present throughout the entire study duration, though their
abundance: Culex pipiens s.I. (2605); Culiseta annulata (838); abundance and species composition varied by sample site (A). :
Anopheles claviger (667); An. maculipennis s.1. (28). Gl U sy ; ;
- And two subfamilies of first instar larvae that could not be ID'd gt m::me ke % = & Loy ear proporion over e ©)
further: 1) Culicinae (1283); Anophelinae (125). G ‘

150+ < "o

- 6 species identified from adult sampling, in order of abundance: ol ; |
An. claviger (535 £, 9 @); Cx. pipiens s.l. (165 %, 5 &); g" | B=
Cs. annulata (147 2, 4 &); Coquillettidia richiardii (9 % ); *1 - |

04 .

S = Smb
1501
=il
- m—| o =] =

___r“‘v\_f.;'fj:_ ?gawf:’&w\ﬁjf

An. maculipennis s.l. (3%, 1 &); An. plumbeus (1 ).

Humber of lorvaelL.

Adult abundance over time C)

Proportionally, Cx. pipiens s./. dominated, followed by Cs. annulata, then An. claviger. y
- Compositional differences likely reflect underlying differences in niche availability at each site.

Non-culicids present

Culicoides Sp. were found consistently in Mosquito
Magnet catches.

~28 taxa of non-mosquitoes were caught incidentally
in addition, including:

- 9 well-known predators.

- 6 moderate or opportunistic predators.

(]

At por trnp righa

spacies [l avowess cinge [l Anconetes macutposs a1 [J] comepinss st [ Cotows srnien

l_-_l_i_ghly pre_datory organisms included Odonata nymphs (i), Nepidae
(ii), Dytiscidae larvae (jii) and adults (iv), Notonectoidea (v), Newt
e o [

larvae, and tadpoles.
| A iv) i
e ] 2 C

) 5 ity B

Generally low ratio of L4 to L2/3 larvae suggests low survivorship (B), as reflected in
comparatively low adult catch rates (C).

Discordance between overall larval and adult abundance peaks suggests increasing predation
pressure throughout summer.

.

Site 4, the most recently colonised, presented unclear seasonal trends, different lanval spe_cies
ting successional influences between siles.

composition, and much lower abundances, sugges!

Moving forwards Acknowledgements

i i Devan
Lessons learnt We would like to thank Clinton
Estates, Sam Bridgewater, and Sam Bryant-

Mosquito ecology in beaver wetlands

*_3‘-‘“'\”” wetlands are highly dynamic mosaics of flowing + Methodology must consider the dynamic nature of I sl s
and standing waters, creating many aguatic mosquito beaver-mediated wetlands. Evans for allowing and facilitating thlsz Y
LLLE - Changes in the landscape affect accessibility and within the beaver-colonised areas unaer

their management.

Sev - - 1 N % T 5 8 s aps, = =
0‘:“_‘3'-” mosquito species are found in association with safety, and the suitability of different sampling
-L_..,auor-n‘.cduated wetlands in England. methods.
.\.\,:,Il(;_e']r'n"? from North America suggests that beaver . Beaver wetlands are incredibly complex and provide
e \,1In_ss. may modulate and even substantially reduce a large number of niches, which many organisms, not
,,I‘“'l"“'_“’ populations. just mosquitoes, may exploit.
le(.‘l‘:.'\]LIIlO species in our study are generally of little 2
public health and nuisance concern. Future work

+ A before-and-after study of mosquito ecology in areas

References
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- Requires close partnership with land manzggrs
and pre-planning around the already substantial
undertaking of beaver release.

Species were notably absent, such as
or Ae. caspius, both of which present a
't biting nuisance and vector concern

5 require further identification to spacies
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“Beaver fever” chill out

Low prevalence of Giardia spp. in wild Scottish beavers (Castor fiber)

Romain Pizzi, Fiona Howie, Daniel Arah, Sheelagh MacAllister, Rob Needham, Veselina Alva,
Gary Curran, Roo Campbell, Roisin Campbell-Palmer.

Background Methods

: 273 wild free-living Eurasian beavers (Castor fiber) trapped fi
iardi i ites and a common cause of 2 - T 1 ) trapped for
i G'a:rd'Soiﬁeecéiitargiffgf;ffﬁil s conflict-mitigation translocation (2019-2025).
water| L

e In North America, giardiasis is often referred to as “"Beaver » 26 wild beavers found dead, examined post-mortem.
Fever,” raising concerns about beavers and their translocation as

it e F * Giardia detection: rapid enzyme immunoassay for soluble
a potential zoonotic risk in Britai | Giardia antigen in rectal faeces.

Using SNAP' Test Kits

¥ Sazsibin 1Tple e

Fecal sample test procedure

bl \ =
b D) & p N S

T S8AP* CPL™ Tat,
§ draon re oty SNAPS L~ Tent ol
o S S84 Py VP Tt i ot
Skl A ey tmcasons bezase Ty v
e Y

i q il Giardia: A microscopic parasite that SNAP® Giardia Test: A rapid enzyme-linked immunoassay designed fo detect
from a wild free-livin,
iz:::?: Cf,f:f;ﬁffﬁ;zg,f,:iﬁfﬁ,‘;n’;;"m}';:, process a‘? attaches to the small intestine using Giardia antigen in fecal samples. The assay employs antigen—antibody binding and
P Fiva Sisters Zoo (©Bsaver Trust) its adhesive disc, causing the a colorimetric subsirate reaction, providing point-of-care results within minutes to aid

AR TR TN R Y

intestinal infection giardiasis. in the diagnosis of giardiasis in animals.

Results

Live Beavers: . - B —

s Prevalence: 1.83% (95% Cl: 0.6-4.229%). ), - ey
* No infected animals showed clinical iliness. ;
e All positive animals treated —» retested negative.
* No difference in post-translocation survival.
» Age differences:

o Kits: 3.53%

o Adults: 0.68%

@ Not statistically significant.

-

Dead Beavers
* Prevalence: 3.85% (95% Cl: 0.097-19.64%).
* One positive adult female.
* Cause of death: Staphylococcus aureus

sepsis from bite wounds, not related to
Giardia.

640 5645

Il

5635

i, " Glardia Locations
O Negative

7 | Je positive

Conclusion

While beavers appear to be an occasional spi . KN W e e SRS e a0 g

iardi SlEso n ¥ Y Y %0 3% 340 AW 420 R0 000 -390 280 27

Giardia host in Scotland, they currently appear to g R T ce il : ;

pose only a low risk as a source of infection fo > Map showing the results of Giardia testing in 299 wild-living beavers (273 live-captured and 26 dead).

h . I = Positive detections (stars) are concentrated at several sites, while negative results (squares) are dispersed
umans or other animals. £ across the catchment.

I

5625 56

This may be subject to change as beaver : . _ - — \J v
Populations increase and therefore ONEOINE  pm : : o - \ \
monitoring is recommended. - W\

oo A’

<
> NatureScot

SRUC Nadaralba




- Ma |[‘|g Lepto
; Beg\eers (Castor fi
catchme

study Aims

This study aimed to: S )
» Assess Leptospira exposure prevalence in wild Eurasian

beavers in the Tayside catchment in S:otl_and o
« [dentify circulating serovars and likely maintenance hosts
i i of exposure
« Investigate spatial patterns i ¢
« Assess evidence of clinical disease aSSDdate.E_' \fmh infection
« Explore demographic predictors of seropositivi ty

Background

Leptospira spp. are zoonotic bacteria transmitted primarily
throug'h urine-contaminated water and soil. Semi-aquatic
mammals such as Eurasian beavers (Castor fiber) may

experience elevated exposure risk due to their close association
 with freshwater systems.

Leptospirosis can cause a spectrum of disease severity ranging
from subclinical infection to organ failure and death. Although
beavers are not recognised maintenance hosts for Leptospira,
previous studies have documented exposure in both wild and
translocated populations.

Understanding pathogen exposure in expanding beaver
populations is increasingly important given:
* Rapid beaver recolonisation across Britain
+ Increasing wildlife-livestock interactions
» Potential implications for translocation and reintroduction
programmes
+ The potential role of beavers as sentinel species for
environmental contamination

Methodology

Study Population

« 288 wild beavers trapped between 2019-
2025

« 280 blood samples analysed

« All animals trapped under licence within
the Tayside catchment, Scotland

« Animals were undergoing health screening
prior to licensed translocation

Veterinary Examination
All beavers underwent:
+ Full clinical examination
« Haematology and serum biochemistry
+ Behavioural and welfare monitoring
« Anaesthesia using isoflurane in oxygen

Serology
Serum samples were tested at APHA
Weybridge using Microscopic Agglutination
Testing (MAT).

19 Leptospira serovars tested

* Positive titres identified exposure

» Titres = 1:1600 considered indicative of

active/recent infection

Statistical Analysis

A binomial Generalised Linear Mixed Model
(GLMM) assessed relationships between sex,
age class and seropositivity.

Random effects included location, month and
year.

spira exposu .
7 iber) across the Tayside
nt, Scotland

vid 7oy Harry Bannister, Veselina Alvas, Roisin Campbell-Palmer
id M. Qafley, a yg 4 -

re in Eurasian *

BEAVER, TRAPPING SITES IN TAYSIDE SCOTLAND AL EIE
== Scotland with
| | an enhanced
| view of the
Tayside
catchment.
| Beaver
trapping sites
| for testing for
Leptospira
serology are
marked

Fig. 2 Leptospirosis distribution in beavers, Tayside catchment.
1) locations of all tested beavers (positives marked as stars);

2) rodent-associated serovars (n=10) recorded across seven sites;
3) bovine-associated serovars (n=28) recorded across ten sites;

4) porcine-associated serovars (n=8) recorded across four sites.

Background: Satellite imagery ©2025 Google. Map data: Google Satellite via QGIS

Findings Maintenance Hosts
No significant effects detected for sex or adult versus kit a ge classes.

Sub-adults showed substantially lower odds of seropositivity, although this

Fig. 3 Number of exposures to serovars by
trend was marginally non-significant.

maintenance host.

48 exposure events were recorded:
Bovine-associated: hardjo prajitno (9
exposures), hardjo bovis (7 exposures), sefroe
(8 exposures), hebdomad|is (4 exposures).
Rodent-associated: javanica (6 exposures),
copenhageni (2 exposures), grippotyphosa (2
exposures).

Porcine-associated: australis (4 exposures),
bratislava (4 exposures).

The st_rongest predictar was spatial clustering by location. This Suggests
infection risk varies substantially between territories and family groups.

Exposure sites appeared spatially widespread across the Tayside catchment.
There was strong clustering within individual sites, and serovars within sites
were frequently associated with the same maintenance host group. Bovine-
associated serovars dominated many agricultural landscapes.

o]
%9
=~
-

@ Bovine (28) @ Porcine (8)

These findi i -
indings suggest |ocal environmental exposure linked to surrounding livestock systems Rodent (10) @ Unknown (2)

There was one serovar with an unknown
maintenance host: mini (2 exposures).

Prevalence Over Time Key Takeaways Discussion

[
(=1

:ea:rers are incidental spill-over This study provides the first comprehensive assessment of Leptospira
hﬁ:‘t; rather than maintenance exposure in wild Eurasian beavers in Scotland.

wu

The overall exposure prevalence (8.9%) in beavers from the Tayside

Beavers could be sentinels for catchment is relatively low.

Waterway contamination by

livestock-associated pathogens. The low prevalence of likely active or recent infection (1.8%) and

absence of clinical disease suggest that leptospirosis does not
currently pose a significant threat to wild beavers.

wn

Leptospirosis currently does not
appear to represent a major
health threat to the Tayside
Population.

Percentage beavers tested positive
s

The diversity of serovars, associated with livestock, rodents and

unknown sources, indicates that beavers are most likely acting as spill-
over hosts.

_No clinical disease was abserved
in any beaver despite evidence of

Beavers do not pose any notable risk to humans or wildlife at present.
exposure and recent infection,

Continued monitoring is recommended as beaver populations expand.
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~ Abstract

On The Down-Low:

pring an

d managing Eurasian beavers (Castor fiber) and their effects on floodplai

Ben Morris!2, Dr Phil Buckley?, Dr Catherine Sanders3, Robin Hanson?
Beaver Trust?, Canterbury Christ Church University?, University of Lincoln?, Natural England®

ssent i - 5 ~atchment in Kent for over 20 years. Recent surveys of the
i heavers have been present in the Stour catchm g ‘
MIdmpopulalmns :';rnc‘;:dctt that the beaver population in Kent is currently the Iar‘gul and.most W_E“-esta‘tlﬂished
o o Tme Ll d. Stodmarsh National Nature Reserve (NNR) is a 250-hectare, Eull)'_destgnatcd, mtcman'onally
population in gEndg ﬂ"'rc_.; The C acent to the reserve. Within Stodmarsh NNR, there are a variety of
important wetland area.

e : adi
habitats, including oéé;dlhf:;:r\::Il“\\'uidlandb, grazing marsh, lowland fen, ditch sys._;_ter.ns and the ]ar‘gest
R he southeast of England. Although beaver presence has been confirmed within the reserve since
expanse °fr,=ed bed§ 5 llwu[ their ;[im..-o'n of the various habitats and the ecological effects of their activities. By
2012, hl?le pa o @ 1 ground \.l-,r\-c}-,; and drone imagery surveys, both orthomosaic imagery and multispectral
L n:peal:d a:i:ﬁ:l Et.‘\'cral l-n.‘a\'ur territories are actively covering all the habitats within the reserve. Ongoing
i 4 iy h_av]e ‘:(ur: investigate population dynamics and how beavers are affecting scrub development within the
mlm:s;;g P‘:(?jgciuiq also investigating the i‘mpucts beavers may be having on man-made flood embankments and

ferred methods of mitigating small-scale erosion using green bank protection methods, as

Aims

Model beaver population dynamics and assess the carrying
capacity in low-lying floodplain habitats

Assess beaver activity on scrub development in reed beds

Test green bank protection methods against small-scale erosion
caused by beaver haul-outs

Ultimately, this research will provide robust evidence that will allow
for the creation, development and implementation of site
management programmes that will consider the presence of beavers,

i

will assess the pre

12 T | with wider relevance to other similar areas and habitats in Brita:
recommended in the River Restoration C 1 abitats in Britain,

entre’s Manual of River Restoration Techniques.

or Fiekd Signs
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Seven active lodges were identified within the reserve boundary
and two more along the Great Stour. g

Within Stodmarsh NNR and the adjacent Great Stour, 1136 beaver f

et current habitat modelling, much of the area within 3 L
signs were identified during surveys undertaken over the 2024/25 winter

sh NNR is considered ‘unsuitable habitat’ for beavers.

e spring 2023, annual drone flight surveys have been undertaken at
todmarsh NNR. Imagery from these is being used to assess the impact
beavers may be having on scrub development within the reed bed
‘habitats. Data will also be used to determine the usefulness of
unmanned aircraft to undertake beaver surveys in areas where there
are fewer obvious impacts on ecosystem structure.

inort » pates of erosion i ¢ beaver
Using Structure from Motion ($fM) photogrammetry, we are monitoring th-: rates u‘r L;nsmnsxt:l.r::‘ur.dnlzz :-:osion
activity on a man-made flood embankment that runs between Stodmarsh NNR and the Great | 'Ih P
: ank protection methods, and the effectiveness of the repairs

be monitored

feature is bei i i ial. This repair was
be red using clay and large \nfood:.' n_amml .
mla‘:d has heeI; el;t:gi':epai: l]]:wins beavers to continue using the same section of
. protecting it from erosion. o

W b e NNR or if
If you would like more information on the research being undertaken at Stodmarsh

; : =t Fle iz — by T
2 are interested in collaborating, please contact Ben Morris be caverifisLOm
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Beaver Dam Structural Dynamism and Its
Role in Facilitating Mammal Movement

Daniel Arah, MSci Zoology Investigative Project, University of Glasgow

Background

Beavers (Castor spp.) are widely recognised as ecosystem engineers
due to their ability to modify freshwater ecosystems through dam
construction. Beaver dams alter hydrology, sediment dynamics, and
habitat structure, creating extensive ecological benefits for aquatic
and terrestrial biodiversity.

Although the ecological impacts of beaver ponds are well
documented, the ecological role of the physical dam structure itself
rernains comparatively understudied. Beaver dams may function as
natural crossing structures, facilitating terrestrial mammal
movement across water barriers and increasing habitat connectivity
within riparian landscapes.

Importantly, beaver dams are not static structures. They are semi-
permeable and dynamic, changing morphology and flow state in
response to hydrological conditions.

whether dams continue functioning as crossing structures during
periods of seasonal high water has not previously been investigated.

seasonal Dam Modification Results
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Figure 1. Seasonal Dam Modification Paired dot plot showing
seasonal changes in measurements between summer and winter.
Individual measurements are marked by points, with lines
connecting paired measurements from the same dam. Pairs marked

Study Aims

This study aimed to:

= Assess whether beaver dams function as crossing
points for terrestrial mammals during seasonal
high-water conditions

* Investigate how beavers modify dam morphology
between summer and winter

* Determine whether dams maintain structural
continuity sufficient to facilitate mammal
movement during periods of elevated flow

Methodology

Study Area and Site Selection

Multiple watercourses within the Tayside catchment,
Scotland. Watercourses ranged from 2-4 m wide
when flowing and up to 13 m wide at beaver ponds.

Dam Measurements
« 20 active beaver dams were surveyed
* Measurements collected in:
o Summer (June-july 2025)
o Winter (Movember 2025-]anuary 2026)
Three structural measurements were recorded: Dam
length, Total dam height and Water depth
immediately downstream

Camera Trapping
* Camera traps monitored 6 beaver dams and 3
control crossing points
= Total effort: 308 camera trap nights
Independent mammal crossings were recorded and
standardised to crossings per 100 camera nights.

Dam Crossing Results

Species

. Deer

Fox

B e
. Otter

Detecticns per 100 trap nights

Cantrel Dam

Figure 2. Dam Crossings. 33 independent crossings
were recorded, Mammals crossed dams 4.9 times
more frequently than control structures.
Beaver dams retained crossing functionality despite:
» Increased winter water transmission
« Seasonal high-water conditions
» Increased hydraulic stress
Pine martens dominated crossings, accounting for:
63.3% of all dam crossings.

Pine maren
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Results based on limited dataset from the
ongoing study, further year of data required,

Beavers significantly increase dam
length and height during seasonal
high-water.

Despite higher water
transmission, dams remain
preferred crossing points for
mammals.

Beaver dams are dynamic
structures that maintain
functional connectivity in changing
conditions.

Beaver dams provide both
hydrological and ecological
benefits beyond aguatic habitat
creation.

Study Sites

The study was
conducted at two
long-established
rewilding sites
with active
beaver
populations:

1. Argaty Red
Kites

2. Bamff Eco-
estate

Discussion and
Conclusion

This study demonstrates that beaver dams
are dynamic and actively maintained
structures rather than static landscape
features.

Although winter conditions increased water
transrission through dams, structural
continuity between waterco urse banks was
retained sufficiently for mam mals to
continue preferentially using dams as
crossing structures.

These findings support the hypothesis that
beaver dams act as natural movement

corridors that improve functional
connectivity across riparian landscapes.

in green indicate an increase at that dam from summer to winter
and pairs marked in orange indicate a decrease.

Beaver dams are seasonally dynamic
structures

Beavers actively extend and mai ntain
dams during high-water periods

Dams continue functioning as rmammal
crossing structures during winter

Beaver dams may improve landscape-
scale connectivity for terrestrial mammals
Beaver ecosystem engineering influences
both aguatic and terrestrial ecological

pr DCESSES

Beavers significantly increased dam dimensions during winter. Dam
length (A) had a mean winter increase of +113cm (p = 0.013), total
dam height (B) had a mean winter increase of +30cm (p < 0.001),
water depth below dam (€) had a mean water increase of +19cm (p

=0.003) Figure 3. Camera trap images A) Pine marten

(Martes martes); B) Small rodent that could not be
identified to species; C) Otter (Lutra futra); D) Red fox
(Vulpes vulpes); E) Red squirrel (Sciurus vulgaris); F)
American mink (Neogale vison); G) Roe deer (Capreolus
capreofus); H) Eurasian beaver (Castor fiber); 1) Two
otters captured by camera traps that were not
counted as crossing the dam structure.
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sian Beaver Introductions to
Agricultural Landscapes

Anthony Lowney, Matt Bell and Wing Ng, Lucy Garrett
Agriculture, Environmental and Animal Sciences, Hartpury U iversity,

Gloucestershire, UK.
Corresponding author: anthony.lowney@hartpury.ac.uk

Beavers are currently being reintroduced to the UK, with many studies showing the vital role they have on
restoring rivers and wetlands, contributing to the delivery of national biediversity targets, including the creation
of wildlife-rich habitats and halting the decline in species abundance. Few studies have looked at the impacts
that beavers would have on agricultural land. It is often thought that agricultural land will be lost to newly
created wetland and that tree plantations will be damaged due to the beaver chewing and dam building
activities. Therefore, this project aims to investigate the impact of reintroducing beavers to this landscape. Here
we will assess the environmental and economic consequences that reintroducing beavers may have on local
biomass and species richness. Particularly on those elements that come under the government Biodiversity Net
Gain, and higher steward policies. This study hopes to provide valuable insights into the ecological and
economic trade-off of beaver reintroduction. This is particularly important as reintroducing beavers on to
agricultural land is a controversial topic. Therefore, understanding the complete costs and benefits will help
policymakers and land managers make informed decisions about future rewilding initiatives.

Research aims

1. Monitor the changes in land biomass using remote-sensing techniques (aerial imaging) by comparing
d\a.nggs between before and after release, and between areas where beavers settle and do not settle. Use
aerial |magilrlgto predict estimate vegetation cover and carbon storge capacity, before and after release.

- Use of passive acoustic monitoring devices to record bird diversity, before and after the beaver release and

::r::s the various farmland habitat to monitor species composition change due to habitat modification by
ers.

Study Site

>
U (‘2
HARTPURY Elmore Court

UNIVERSITY
EXGLAND

Elmore Wild

1. Changes in land biomass

To estimate changes in habitat and carbon storage capz i
5 i w pacity, measurements will be re Li o
il o vill be repeatedly taken before and
A. Aerial imagery data is collected using automatic UAV equipped with GPS, low power RGB and multi
. : ) Twlti-
sp.cctrum SEnsors, anq a rr.‘.nhl:e real-time kinem: auto-positioning correction station. The imaging data
will be l.:sari for mapping different environmental states for landowners (e.g. crop condition and protection,
vegetation performance, biomass greenness and densities, ete.). g
. The height of plant material will also be measured using a ris plate meter (F400; Farmworks Precision
Farming Systems Ltd., Feilding, New Zealand). Thirty points will be taken across each field followmg aw
pattern. The height of plant material was estimated from the average across the thirty points.
UAV calibration

Advanced wireless connection — gt route
£g Tl . " -

i i

Adjust UAV setting

Figure 2: Unmanned aerial vehicle set-up with mobile wireless station, flight route plan, drone calibration and
adjustment, establishment of ground control points and take-off screenshot from drone control monitor.
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Figure 3: Example of different vegetation performance indices process

agricultural land uses for Hartpury University Home Farm, 2023. Red colour = less vegetation cover, yellow =
moderate vegetation cover, and green = higher vegetation cover overall.

ed by ArcGIS Pro among different

2. Passive acoustic bird monitoring

Bioacoustics recordings among the chosen habitats will also be used to estimate changes in bird species and

abundance at Elmore court.

A. These surveys will consist of two week period recording 1 minute in every 5 minutes with 15 using six
recorders. Pre- and Post-beaver release surveys will be conducted twice a year for up to ten years after
release, enabling for long-term changes in biodiversity to be identified.

. The Wilder Sensing platform will be used to identify bird species and activity patterns. Wilder Sensing
employs the BirdNet library and filters which can be adjusted to using the detection and the location
bability confidence. Validation will be undertaken using Audacity software and comparing calls to those

confirmed on Xeno canto (Figure 4).

wilder
SC”San:

R - e e o

Figure 4. Spectogram of the identified species labels identified using the Wildler Sensing platform imported @

Figure 1: Eimore Court Estate, next to the i
3 . iver Severn in Gloucestershire. This is our initial st i
hope to add to this as more beavers are reintroduced and expand their range. T

Audacity with the sound file. Labels identify Eurasian curlew which can then be listened to and validated.
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