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Introduction

Human access to important biodiversity sites can result in a variety of effects and
consequent impacts on habitats and species of conservation importance. These can
range from damage to soils and vegetation caused by trampling, to impacts on birds
andanimals from disturbance and fires. At the same time it is important to recognise
that human access can have benefits for biodiversity, for example the creation of
bare and open ground habitat that can be colonised by ruderal plants and used by
invertebraes.

One of the consequences of the activities of humans and their animals is an increase
in nutrients from the deposition of litter, from dog waste and horse dung. Compared
to the wider effects of atmospheric nitrogen deposition, such effects are lechlis

but can result in severe impacts where they occur; a complete change in vegetation
communities and species alongside paths where dogs are walked onto heathland, for
example.

The side effects of litter can include mortality to small mammals and birdshen
attraction of predators like crows and foxes to uneafead.

It is unclear to what extent horses introduce nbeathland species onto heathlands
through their dung, or whether animals and humans accidentally introduce invasive
alien species onto he¢laland ecosystems on their coats, clothes or footwear.
However, deliberate introductions of alien species can be a serious problem
particularly in lownutrient systems such as heathland where existing species have
low competitive abilities. Deliberate irdduction of fish and aquatic plants into

ponds, or garden plants or trees onto dry heaths, can result in serious damage to
native communities and a major management problem.

At Cannock the arrival of a damaging patho@rytophthera pseudosyringas

bilberry and the scarce hybrid bilberry has had serious consequences, and taken a
considerable investment of time and resources by managers in having to institute
control measures. There is no indication that this pathogen was introduced by
visitors but the pgsibility of the spread of this or other alien species across the site,
once arrived, by the activities of people, dolgersesand deer cannot be ignored.

The creation of desire lines and new paths, the widening of existing paths,
compaction, erosion andeposition of soil can all accompany access on foot, by
bicycle and on horseback. Problems can be particularly acute on the light soils of
heathland sites, and on wet or sloping ground. At Cannock the evidence suggests
that this is a developing problem some areas with evidence of all these effects and
no indication that cyclists and horse riders are keeping to designated routes. If these
users continue to increase in numbers, this has the potential to lead to major
problems for the management of the SAhere signs of deterioration are already
apparent.
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The literature suggests that damage to soils and vegetation can be particularly
harmful on wet soils and on sloping ground, with damage greatest from ridden
horses followed by cyclists. In some condiighe creation of such sites may be
beneficial to invertebrategarticularly, but not exclusively aifrier soilssuggesting
management rather than outright prevention may be a way forward. This will
however be balanced by the direct damage done to inerate nesting sites by
trampling, particularly by horses.

Wild fires can be particularly damaging on heathland, resulting not only in the direct
destruction of vegetation and those organisms unable to escape, but a reduction in
the quality and quantity oheathland habitat for some years after the event.
However, in the absence of human intervention, most heathland would rapidly
change to woodland and scrub, so some controlieater burning is a beneficial
management activity. Wild fires often occur atis of year when they can be
particularly damaging, when large numbers of invertebrates and reptiles are killed,
Ff2y3 6AGK RSaG NHequér fReg cadl Eleageinbiiiedtand/ S & G & @
encourage the spread of grasses and bracken. Wilddaesanetimes burn large
areas, with the result that it can be many years beforeotnisation takes place

from surrounding areas.

The research suggests that most fires are started accidentally or deliberately by
people, that often children are involved, thimwland heathland and moorland is
particularly susceptible to wild fires, and that generally the vegetation recovers in a
few years from a single event, but that repeated and severe fires can have {onger
term consequences. The advent of the mobile phond faster reporting of wild

fires as a consequence has helped to reduce the extent, if not the frequency of wild
fires on heathlands and grasslands.

Disturbance from people and animals is a far more difficult effect to quantify and
most relevant studies hee been carried out on effects on birds. The research on
disturbance to heathland birds has been considerably more comprehensive than on
most other bird communities, and much is known about the probable thresholds and
effects of disturbance.

Effects canange from nest failure through increased predation of eggs from nightjar
nests, to a failure by woodlarks to colonise suitable habitat where this is heavily
disturbed. For Dartford warblers, the delay in breeding in disturbed territories leads
to reduced poductivity through reduced numbers and size of broods, and increased
nest failure rates.

There is also strong evidence that these effects are greater where paths are closer to
nest sites or more frequent within nesting territories. The multiplicity ohgadnd

desire lines on the Cannock heathlands suggest that disturbance could be a problem
for the Annex | bird species here.

This report outlines the impacts of human access as evidenced by the physical state
of the SAC, and summarises the views and olagrems of those who have a special

6
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knowledge of the site and its history of human use in recent years. This is followed
by a comprehensive literature review of the effects of human access and activity on
heathland and closely related habitats.
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2. Cannock Case SAG Visitor Impacts Assessment
Background
2.1 A requirement of the overall contract is an assessment of the impact of visitor use, in

particular on the SAC habitats of Cannock Chase. Part of this assessment, reported
here, was carried out on site in tweeriods, over three and five days, during August
2011. The conclusions from the wider literature review, this study, together with the
observational studies, questionnaire survey of staff and others and visitor survey,
(and a separate habitat condition &sment by Natural England as part of their
ongoing monitoring of SSSIs) will be used to inform a report with recommendations
for mitigation of visitor impacts.

2.2 For the Visitor Impact Assessment each of the compartments that have public
access, and that coprise the SSSI and SAC, was visited and a selection of paths and
routes was walked. When impacts from any cause were observed these were noted,
both directly onto aerial photos and as a GPS point, and a note made of the effect on
habitat. In many casesglial images were recorded of the impact and a selection
from these has been made to illustrate typical effects.

2.3 Before the field walking was undertaken there was a preliminary discussion on
YSGK2R2t 238 gAGK {GF FTF2NRAKSt Bildivérsydzy G & / 2 dz
Officer, and Field Manager. During the second visit there was a Land Rover tour of
most of the area with the Biodiversity Officer and Head Ranger.

2.4 Detailed target notes and maps showing locations where impacts where observed
are given in ppendix 1. These maps show specific locations as points on the map.
Many of the impacts were in fact widespread across the site and difficult to plot as
single points. During the fieldwork it was not possible to cover the entire; sitie
units were véited but in most cases only a selection of paths was walked. The points
therefore provide examples and allow cross reference with the target notes. The
points should not be interpreted as showing the full extent of each impact.

Types of impacbbserved

2.5 The following general impact categories were noted, some more frequently than
others. Many such impacts are integlated with one perhaps resulting from the
initial impact of another. For instance, some damage to a path surface that causes
the terrain to be less comfortable to use, may be a reason for the path to become
wider, to find a more acceptable surface.

Widening of paths

2.6 This was a very widely observed feature that appeared to be the result of one or
more causes. It could be detected byetpath route appearing as a series of parallel
tracks, often separated by narrow bands of vegetation, or slight differences in
elevation. The original single path has been added to by another track, or with one
on each side; or multiple such tracks may é&érmed, giving rise to a corrugated
appearance.
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A common cause of path widening
appeared to be that the original surface
had become uncomfortable to walk on
Thus if the surface was very stony, an
alternative track or tracks had
commonlyformed alongside, as users
elect to travel along a softer surface.
Those in turn are added to as their
surface changes from trampled
vegetation, through bare sandy sail,
eventually perhaps to stone. Foot pressure, cycles and horses all appeared to be
usingor creating these extra pathways. Indeed it was noted that on almost every
one of the paths sampled in these assessment visits there was clear evidence of the
use by cycles, and in many cases horses, as well as by walkers.
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Another frequent reason forhie
widening of paths was the previous
passage of vehicles, for instance to
gain access to management sites (eg
bracken spraying) or as a result of fire
break mowing. Once the vegetation %
alongside the original route has been
cut back or killed off, by velie
movement, the wider space that
results invariably becomes available
and used as an access.

It was common to see groups of users choosing to walk alongsidarwtier,

effectively filling the available space sometimes four or five abreast, evtiner

adjoining terrain or vegetation allowed. Where a restriction applied, such as vigorous
heather growth or the slight confining of the path route in a shallow cutting, the

path usually reverted to its narrower form.

Another reason for path widening wa
observed where there is vegetation
growth, such as an overhanging tree
or spreading gorse. Users, especially
horse riders that require greater
height, or cyclists moving at speed
without the time to avoid twigs and
hanging foliage, routinely deviate
from the original route to avoid the
slight obstruction, causing the path to
swing out into the adjoining i,
vegetation.

10
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Corner cutting is also a frequent
observation, for instance where there
is a bend or curve along the route of
a path. It seemed that cyclesight

be particularly the cause of such
widening (from the evidence of tyre
tracks), easing the bend or simply | _
taking a very slightly shorter course. FEE 5

The effect of all of these patividening impacts is to spread the effect of traffic

feet, hooves ocycle tyres; and alter or destroy the adjoining heath vegetation.

Dwarf shrubs are rapidly affected by such pressure and become replaced by grasses
or other herbaceous vegetation, or eventually bare ground.

Damage to path surfaces

2.13

2.14

2.15

Any route that is a usepath will be bound to have an altered surface. This will range
from trampled but essentially original vegetation cover, through modified vegetation
cover, to increasingly bare ground and ultimately in some cases to an eroded surface
and then perhaps to aartificial layer. All of these features are visible along the path
system through the SAC.

The least damaging impacts on SAC feature
are where the pressure is sufficiently light
that the modified path surface still retains, o -
provides, features thatantribute to SAC
interest. This occurs where a path retains
elements of heath vegetation, albeit with the
dwarf shrub component reduced or replacec
by heath grasses and herbaceous cover, ang
with any bare ground appearing as firm san@#8
that is not excessive disturbed by traffic.
Examples of such paths or sections of paths
occur locally but quite widely, and typically
the firm exposed sandy surface shows the
undisturbed burrows of solitary bees and wasps.

Much more frequent is the path surface that is stifintly heavily used that

vegetation is absent and the surface continuously trampled. Such bare loose sand
can quickly become eroded to expose stones, especially where there is some slope.
Here the soil and stones can then be transported down slope byrwad¢h leaving

an erosion gully and burying further vegetation at the point of deposition.

11
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Examples of all stages in this
evolution of such gully features
can be seen, from initial
breaking of the vegetation
cover by horse hooves cutting
into turf, to cycle ruts forming

a gash through vegetation and
soil down a steep slope, to
obvious and active erosion
gullies visible from a : i B il : S
considerable distance. Such features are very often accompanied by avoidance
behaviour of path widening, as described above, towitnavigate the
uncomfortable surface.

hd

Stony paths are by no means confined to
sloping ground. They frequently occur on the
flat, either because of constant heavy pressu
or sometimes because the surface has been
hardened by bringing in further stonehdugh
this makes a surface that is robust, and
perhaps necessary for the movement of
management or emergency services vehicles
signs that the stony surface is being avoided
are often apparent. Subsidiary paths very frequently accompany stretches of stone
track with both horses and pedestrians choosing to create and use a softer walking
surface alongsiddmported track materials are now only inert or acidic in nature, so
the effect of altered soil chemistry should not increase but the historical use ef oth
materials has left a lonrterm legacy.

Heavily used stony routes are unsuitable for heathland plants or invertebrates.
Moreover, the importation of surfacing materials brings the risk of introduction of
alien plant material and the even stronger ridknaodification of the adjoining
heathland vegetation, resulting from the effect of soil and rock of different chemical
composition to the natural geology.

Repeated trampling rapidly converts
dwarf shrub vegetation to grasses and
eventually bare ground,ui the impacts
of trampling are not confined to .
heathland habitats. Many tracks, usually
being made and used by mountain bikes|
were noted within the Brockton Coppice
compartment. Though the ground
vegetation here is often bracken, and
thus not particulay important in the
context of the SSSI/SAC, soil compactio

12
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could be a serious adverse impact, especially where such tracks pass close to veteran
trees as they often do.

New paths

2.20 In addition to the subsidiary
paths that form alongside
existing tracks, taccommodate
more traffic or avoid
uncomfortable surfaces, it is also
apparent that new routes are
created into otherwise
unfrequented blocks of
heathland. These new paths
show as narrow, single tracks,
deviating markedly from the
main existing route. Theysually
still have vegetation showing trampling damage or with an exposed humous layer
that has not yet been eroded down to bare sand or stone.

2.21 The impression is that the useiperhaps a single daily dog walker or horse rigler
wishes to avoid the mairoute and take off into more remote country. The impact is
to cause further degradation of the vegetation cover and perhaps more seriously to
introduce an element of disturbance into otherwise undisturbed habitat. There is
also the likelihood that once suehnew path becomes obvious, the route will be
followed by other users, so increasing the risk of disturbance and bringing the
attendant impacts of path widening and eutrophicatbny R G KS aLINBI R 2 F
STTSOGQ

2.22 Newroutes are also being utilisday cycists, especially those seeking a more
adventurous experience by avoiding the main routes and taking off into remote
areas, especially where the added challenge of steep slopes can add excitement. In
these cases disturbance and the risk of added erosiotinapacts likely to follow.

2.23 A short length of new path

frequently occurs where there is
a junction of routes. It is often
the case that a corner is cut, for
instance if the main desire line
route leads off at a different
angle. The effect is to damage
more vegetation and increasingly
to isolate the piece of habitat
that is cut off by the paths,
making this area more prone to
further degradation by path trampling and eutrophication.

13
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Eutrophication
2.24

2.25

2.26

2.27

The natural nutrient status of the soils of Cannock Chaaeidic and nutrienpoor,
giving rise to and sustaining predominantly heathland vegetation, where there has
not been subsequent afforestation. The traditional land uses of the hegtazing,

turf cutting, bracken harvesting, fuel gatherigdpave all héped to maintain this soil
condition in the past. In the absence of these activities over recent years, and with
the past and current input of nutrients from atmospheric deposition, a gradual
increase in soil nutrients will have occurred. The latest meament from the Air
Pollution Information System (APIShased on 2005 figures shows that the total
nitrogen inputs to the Cannock SAC are 20.58 kg/ha/yr and that this is expected to
decline to 16.66 kg/ha/yr by 2020. However the critical load for bothawvel dry

heath is 16820 kg/ha/yr so currently levels are approximately at or above the higher
critical level, and are expected to remain above the lower critical level for some
years. These high nutrient levels may account for the relative and apparently
increasing frequency of nutriesttemanding plants like bracken and bramble.

A more localised and intense
impact of such eutrophication
can be seen along many of the
paths across the SAC. Itis ver
common to see a band of
grassy vegetation fringing
pathsand replacing dwarf
shrubs, with the addition of
further nutrientdemanding
species including bramble,
thistles and norheath grasses
4 dzOK | -foot &nd @I Q &
oat-grass.

Such features may occur along the length of paths but very often there is a
concenrated effect where there is some impediment to drainage, such as a slight
hollow in the path where water draining down the path can accumulate. This may
then be transferred further into heathland where a natural drainage route allows
run-off to leave thetrack. The effect can also be seen where there is a gradient
across a track, with the evidence of grassier and nutrarhanding vegetation

more apparent on the dowaslope side of the path.

There could be a slight import of nutrients onto paths by thespge of feet and

cycle and vehicle tyres, but a much more concentrated source is from the dung of
horses and the urine and faeces of dogs. Very few of the paths walked during this
assessment had no evidence of such depositions and some had many sueh visibl
traces of dog mess in particular. For instance, in one 70m length of track, 61
separate piles of dog mess were counted. Moreover, unlike a situation with grazing

1

http://www.apis.ac.uk/index.html
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animals, where the dung and urine would be to a large extent recycled within the
system, thanputs from dogs and ridden horses will all be entirely additional to the
functioning of the heathland system.

2.28 If deposited on the surface of the path, the nutrients from the breakdown of the
faeces may be transferred to the soil and become washed dovaicr@ss the slope
in rain, or if dry, blown into surrounding vegetation. It was often observed however
that dog mess was deposited onto the fringing vegetation of the heath edges,
perhaps because the dog chose to defecate (and very probably urinatéedfick,
or was encouraged to do so. In such cases, the nutrient load would be directly
impacting heathland vegetation, adding to the shift of plants away 1:om dwarf
shrubs and other heathland species to more nutridetmanding and competitive
species, ke coarse grasses, thistles and bramble.

Litter and dumping
2.29 Litter is dangerous to wildlife if ingested and, where it will decompose, will add to
eutrophication effects and thus damage to heathland vegetation.

2.30 Surprisingly little litter was noted, perhapgcause litter is spotted and quickly
removed by rangers. Such action probably avoids copycat behaviour and is especially
desirable in the case of dumped rubbish such as white goods, electrical items or
vehicles, most of these also introducing additiopallution or fire risks.

2.31 Occasional water bottles, paper and wrappers were seen and in a few spots, the
remains of a picnic or party, with food containers and bottles. In one case several
filled plastic rubbish sacks had been dumped on the roadside owtinfrom a
passing vehicle. Perhaps most unacceptable and unnecessary was the instance, in
several locations, of filled plastic bags of dog mess left beside the path or thrown
into surrounding vegetation.

Vandalism

2.32 Vandalism that directly affects heathlahdbitat or wildlife was not noted during
the assessment visits, but an instance was seen of damage to a car park barrier,
which if left could have allowed unauthorised vehicles to gain access to heathland.
Some damage to signs was also noted, in one aasatice giving information about
Phytophthorainfestation, so indirectly there could be an adverse impact on SAC
features if the sign became unreadable or ignored.

Fire

2.33 As with most heathland areas with a high degree of public access, Cannock Chase

experiences occasional deliberate damage from arson or accidental fires started by
the public (wildfires). That said, the number of such recent Wil events was
surprisingly few. There had been a significant i in 2010, affecting several
hectares ofcompartment 11, and a much smaller wfice in the early part of 2011,

in compartment 3. Otherwise, evidence of fire was restricted to a few square metres
associated with picnic or barbeque spots. Nonetheless, such small fires could easily

15
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get out of handand spread across much greater areas, so the threat they potentially
pose is considerable.

Intentional fires (controlled burns), in the right weather conditions in winter, can be

a useful management technique to restore or regenerate ageing heather. @nese
controlled by law and carefully managed. Repeated¥iites, especially summer

fires in dry conditions, however can be very damaging and encourage a change from
dwarf shrub communities to grasses or bracken, and allow birch scrub to invade. Itis
understandable therefore that considerable effort is made to prevent unwanted fire
through the provision of firebreaks.

It was somewhat surprising ?
though to see firebreaks being
mown in the height of heather
flowering, in August. In some
cases, despite theare of the
operator, the mower was
accidentally scraping the ground
surface, so destroying any
vegetation. It was even more
surprising to see the density of firebreaks in some compartments, and the width to
which many were being extended, in particulacompartments 16 and 19. It may

be no coincidence that these two compartments adjoin parts of the Chase that have
been extensively planted with conifers.

With the level of visitor access to
Cannock Chase and the
apparently ubiquitous presence
of mountainbikes and to some
extent horse riding, it can
reasonably be assumed that onc
mown, the width of each
firebreak will come to be used as
a regular access route. This was
born out by our observations that

confirmed almost all firebreaks had come to be usedablic access routes, and

that such use extended across the entire width of the firebreak. Once the heather
edges are mown back, as was frequently the case, the foot, hoof and tyre pressure
that has followed precludes heather-ggowth and instead seeschange to grasses

or bare ground.

There is abundant evidence that a bad summer fire, in dry or windy conditions, will
leap wide expanses, even sterile gags wide as dual carriageways. The main value
of breaks is as safe access for-fighting vehiclesAt Cannock in 2010 clearly a
number of the existing firebreaks failed to stop the large summer fire.

16
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2.38 In itself mowing heather need not necessarily be damaging, since in the absence of
other management it may provide for young or pioneer stage heathawtyr. If
often repeated however, as in annual firebreak mowing, it is likely to provoke a shift
from heather to grasses. The almost inevitable subsequent use of the full mown
width as an access route for cycles, horses and walkers, together with acconmgpanyi
eutrophication, will greatly consolidate that vegetational change.

2.39 In addition to the impacts outlined above, affecting directly the fabric of the SAC
habitats by causing vegetation modification, there is also the potential impact to
some component spees of the SAC that could be caused through disturbance.

2.40 There is a relatively
dense system of
paths/firebreaks across @&
the site that provides for
ready access, used by
horse riders, cyclists and 2
walkers, with or without : e e 3! =5
dogs. The volume and frequency ddffic along these routes, and the nature of the
use, may affect some species vulnerable to disturbance, notably some bird species
and mammals such as deer. The blocks of vegetation between these routes are
largely unfrequented but instances of new routasting into these otherwise
O2KSNByi(G SELIyasSa 2F KFIoAldld 6SNB y20iSR A
The effect of such new pathways will be to reduce the size of the unbroken expanses
2F KSIGKEFYR 2NJ ¢22Rf | yR Jotehtiyl GdtEoarngeS WSR3 S
impacts closer to vulnerable species.

2.41 This study of the range of impacts arising from visitor use of the Cannock Chase SAC
was not designed to capture instances of disturbance, which would need more
systematic and repeated observatiomner time. It is covered better by the
observational study and reported on separately, and also features in the literature
review.

17
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where a new desire line is followed, for instance on a bend or to cut a corner where paths join. Entir
new paths also form, recognisable by their initially narrow form and with humic soil not yet eroded dc
to sand or stone. These new routes may follow tracks established by deer or may be the result of a
strike out into new terrain or avoid more heivused routes.

Enrichment from atmospheric deposition will affect all of the vegetation of the Chase, whether on pa
or not. More localised and intense eutrophication can be seen to be affecting paths especially where
natural drainage of surface watenns down a slope and collects where flow is impeded, for instance il
hollow or on the dowrslope side of the path. The frequency of dog faeces on paths, and to some ext
horse droppings, must add considerably to these effects of enrichment. The iam@edthside
vegetation shows clear signs of higher soil nutrient status, with heath vegetation replaced by more
nutrient-demanding species.

Signs of litter dumping and vandalism noted were surprisingly few perhaps because the rangers are
to removesuch effects to prevent copycat behaviour developing. There had been a large fire in the c
part of the site in the previous year (2010) and a smaller fire in part of Cpt 3, earlier in 2011. Otherw
instances noted of fire were smaitale, oftedimited to a single bonfire or barbeque site. The density o
mown firebreaks and their apparent expansion to greater width is notable. Mowing may provide an
acceptable form of management for heath vegetation, especially in the absence of more gradual
management such as grazing, but the pattern of use on almost all paths is for the available space to
become traversed by all forms of usage. It must be assumed that once mown the whole path width v
become a used walking, cycle and herikng route, effecing a shift in the character of heath vegetatior
along the firebreak from dwarf shrubs to grass or bare ground.
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Determining the Extent of théath Network

One of the potential impacts identified in the previous section is the creation of new
paths. Inorder to assess the extent of the path network within the SAC, the path
network was digitised from aerial photograph$he aim was to map all paths, tracks
etc that were visible from the aerial photographs, not simply the public rights of way
and main tacks.

Aerial photograph coverage was provided by Staffordshire County Council, dated
2011 with the images taken in the spring. Paths were largely digitised at standard
zoom settings (0.5km and 0.286kvisiblg, although it was sometimes necessary to
charge the zoom, for example to check particular features. Paths were mapped as
polylines. Originally it was hoped to categorise each line, for example separating
firebreaks from tracks, however it was soon realised that this was impossible from
aerialphotd NI LIKa FyR (g2 aAyYL}I S OFGS3aA2NRSa
GCANBONBF]1adk¢NFO1aéx GKS tFGGSNI Of SI NI

We recognise a number of difficulties in mapping the path network in this way. In
many places paths disappearedo trees or were obscured by tree cover, and

within the wooded parts of the site many paths will not have been mapped. On

open grass areas paths were often difficult to differentiate and earthworks and other
features often caused confusion. In someawé€particularly bracken dominated)

there seemed to be a very dense network of very fine paths, with more paths visible
when the zoom level was increased within the GIS. We recognise that some of these
may be deer paths. Despite the limitations, we bati¢he approach is useful in
highlighting the scale and extent of the path network.

Maps of the path network are shown in AppendixN8ap 14 shows the paths as
mapped: he total length ofmapped paths is 190km (86km of tracks/firebreaks and
manlyY & DWa@Ldsiinfnarises the data using a 100m grid. Grid cells that
were within wooded habitats (Phase | data showing scrub and woodland were
provided by Staffordshire County Council) were excluded and the total length of
paths within each remaining 100oell were calculated. The colours in the map
reflect the length of paths within each cell. The red points in Map 15 are the car
parks (as surveyed in the visitor survey-park counts), and it can be seen that the
path density does appear to be partiadly high around certain access points,
particularly around the glacial boulder and towards the north of the SAC.
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4.

Introduction
4.1

4.2

4.3

4.4

4.5

4.6

Questionnaire and Discussion with Site Managers and Others

This brief questionnaire has been prepared in the hope that wedcaw on the
extensive experience of those who know the area best. It is not intended to be a
precise analysis, but rather a broad investigation to add a fuller long term picture to
the visitor and observational surveys already carried out.

These visitoand observational studies were undertaken at Cannock Chase (Refs) to
ascertain visitor numbers and patterns and to gauge their impacts on the habitats of
the Cannock Chase SAC.

However, whilst both of these surveys provide a snapshot of visitor activity an
pressures at a moment in time, neither can give a picture of how these have
changed over the years, nor draw out trends in public use and their impacts on
Cannock Chase.

We have therefore attempted to investigate these issues by consulting with those
youknow Cannock Chase best; the rangers, access managers, foresters and
ecologists who have for many years worked on Cannock Chase, who have seen
public access change and develop, who have wrestled with the problems that access
can bring, and who have an imate knowledge of the site, its uses and users.

I jdzSadA2yylFrANB gl a aSyid 2dzi G2 GSy (yz2s6f
asking them a range of questions about how Cannock Chase is used, what problems

this has brought and how uses and problems hawanged over time; this report is a

summary of their answers followed by some further investigation of specific issues
following further telephone interviews. The answers are summarised in boxes with

any majority view in bold.

Not all panel members answerédf £ |jdzSadiA2ya +FyR Ay | FSg (
was ticked. Several questions invited further comment from the panel and these are
summarised at the end of each question. The results, although from a small sample

size and based on opinions and not gtidve data, nevertheless provide a revealing

and useful window into the public use of Cannock Chase and some of the

consequences of that use over time.

The questions and responses

4.7

4.8

One of the impacts observed on site and detailed in an earlier sectithvisafeport,

was the creation of additional paths and tracks, widening of existing paths and tracks

YR 0KS ONBIGA2Y 2F WRSAANB fAySaQs | 02y
undisturbed habitat into smaller and smaller parcels.

We wishedin the firstgroup of questiondp know from our expert panel which users

were most likely to create new paths and tracks, whether the number of users was

changing and if there were other factors contributing to the pattern of new or
changing access routes.
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Question1: Do visitors create new paths/desire lines?

Options offered Response % Response count
No new paths created 10.0 1
New paths created by horse riders 50.0 5
New paths created by cyclists 90.0 9
New paths created by walkers 60.0 6
New paths created bgther users* 7

4.9 *Two additional users who created paths were mentioned by the panel, orienteers
and deer. Deer paths get used by people, particularly cyclists, horse riders and
runners and can eventually become part of the network of regularly used routes.

Question 2: Do people create new access routes on fire breaks or managed areas. If thisare
primarily cyclists, horse riders or walkers?

Options offered Response % Response count
Cyclists 77.8 7

Horse riders 44.4 4

Walkers 55.6 5

4.10 It was suggested that from a horse riders perspective, a fire break may already look

like a track, and thai&s such newly created breaks are soft underfoot, they may be
particularly favoured by horse riders looking for soft going. However, probably all
types of user could use firebreaks.

Question 3: Have the numbers of walkers (with or without dogs) changedrdhe last tenor so
years?

Options offered Response % Response count
No change 0.0 0
Slight increase 33.3 3
Slight decrease 11.1 1
Marked increase 44.4 4
Marked decrease 11.1 1
411 Two of the panel suggested that numbers had increased at honegpalt&ey visitor

destinations, but one felt that there had been no increase in more locally used areas
such as around the SAC.

Question 4: Has the number of cyclists visiting Cannock Chase changed in the last ten or so years?

Options offered Response % Response count
No change 0.0 0

Slight increase 0.0 0

Slight decrease 0.0 0.0
Marked increase 100.0 10
Marked decrease 0.0 0
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4.12 Although all were agreed that cyclists had increased in numbers, and put this down
to the creation of new trails and mon-line advertising of routes, it was suggested
that such increases had not been consistent across Cannock Chase, dependant partly
of car park charges in some locations and not others. One of the panel believed that
cycling had decreased on the SAC andlaerathat it had increased in the Country
Park.

Question 5: Has the level of horse riding at Cannock Chase changed over the last ten or so years?

Options offered Response % Response count

No change 20.0 2

Slight increase 50.0 5

Slight decrease 10.0 1

Marked increase 10.0 1

Marked decrease 0.0 0

' yAdZNBk R2y Qi 1y 26 10.0 1

4.13 Two panel members specifically mentioned trekking centres as sources of additional

riders.

Question 6: Do users generally stick to paths? If no, why do you think that people Ipaties?

Options offered Response % Response count

Yes 90.0 9

No 10.0 1

4.14 It was pointed out that very few users will cross undisturbed vegetation unless there

is some sort of track already, even if this is very narrow. However this can happen
where paths are not clearly delineated and on areas cleared of vegetation for other
purposes, e.g. bilberry cutting following Phytophthora. It was suggested that cyclists
might follow narrow deer tracks.

Question 7: Are you aware of particular problems related to soil compaction/erosion linked to any
particular user or area, if so, who anghere?

4.15 Specific areas mentioned were Oldacre Valley and Sherbrook, due to horse riders
and Brocton Coppice due to cyclists, although cyclist compaction damage was
believed to be superficial compared to horses and vehicles. Impacts by horse riders
occur nar to riding stables and compaction on heavily used horse riding and cycling
routes as well as by rangers or other vehicles was also mentioned. Erosion on tracks
running into Sherbrook Valley was also noted. One panel member commented that
most erosion byvater is due to poor design, poor materials or poor maintenance of
tracks and paths. Some path widening is caused by mountain bikers who will also cut
extreme routes through new areas.
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Question 8: Are there any areas where repeated management to pathd tacks has been
necessary due to soil erosion, is so, where?

4.16 Sherbrook Valley is mentioned by two panel members, while another notes that all
waymarked facilities across the FC area need routine maintenance. Areas of soft,
humid ground and steep slopeseamost vulnerable.

Question 9: Are there any areas where there has been serious trampling damage to vegetation, if
so, where?

417 Brocton Coppice, around honey pot areas and track edges where these are cobbly or
muddy e.g. Katyn track, top of the Hill Fortged of routes around Oldacre Valley,
picnic areas, wild tracks in new restock plantations, area from Springslade Lodge
through to the Chase and the firebreaks around the cemeteries are all mentioned.
The last of these is believed to be a favoured dogiingj area.

418 The next series of questions relate to littering, dumping and the introduction ef non
native plants and animal$on native plants and animals are sometimes introduced
or released deliberately, but can also be introduced accidentally when robigish,
particularly garden waste is illegally dumped.

Question 10: Have the levels if litter present at Cannock Chase changed over the last ten years or
so?

Options offered Response % Response count
No change 20.0 2
Slight increase 0.0 0
Slightdecrease 30.0 3
Marked increase 40.0 4
Marked decrease 0.0 0
' YAdZNBKR2Y QG (y26 10.0 1
4.19 Litter has increased in some areas e. g. around visitor centre and hondyaikso

some quiet areas such as Milford Quarry and the Hill Fort, but roadside litter has
decreased slightly. It is suggested that any increase is in line with considerable
increase in visitor numbers, I. E. amount of littering per person has not sedea
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Question 11: Is there a problem from fly tipping (e.g. old mattresses, sofas, fridge3?tc

Options offered Response % Response count
Yes 80.0 8

No 10.0 1

' yAadINBKR2Yy Qli (Y26 10.0 1

421 Yes, over roadside barriers, in and near car parks, especially those at Duffields at

Brindley Heath, at Stile Cop and Brindley Village, most entrances to woodland blocks
and Cavens Wood. It is seen as more a problem at small car parks (rather than big
oneg and at lay byes. One panel member thought the problem was no worse than
previous years and possibly decreasing.

Question 12: Is there a problem with dumped/burnt out cars and if so, where does this mostly
happen?

Options offered Response % Response coun

Yes 60.0 6

No 20.0 1

' yAdZNBk R2y Qi 1y 26 20.0 1

422 Less of a problem than in the past as cars now have scrap value. Still a problem at

Rifle Range Corner area, Stile Cop, Beaudesert car park and possibly Penkridge Bank.

Question B: Is there a problenwith dumped garden waste?

Options offered Response % Response count

Yes 60.0 6

No 30.0 3

' yAdINBKR2Yy QU (1 y296 10.0 1

4.23 This is a problem behind the properties that neighbour Cannock Chase and alongside

roads and inside barriers. Specific locatioaffields car park, Brindley Heath,
could be commercial e.g. tree surgeon. Appears to happen sporadically and
seasonally

Question X: Are there problems with introduced invasive plants e.g. aquarium plants, dumped
plants such as Michaelmas daisies or cudtied yellow archangel?

Options offered Response % Response count
Yes 20.0 2
No 50.0 5
' yAdINBKR2Yy Ql (Y29 30.0 3
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Question B: Are there any problems with introduced animals or fish, e.g. goldfish in ponds,
abandoned cats?

Options offered Response % Response count
Yes 20.0 2
No 50.0 5
' yAdINBKR2Yy Qli (Y26 30.0 3

Question B: Are there any established stands of potentially harmful or invasive plants e.g.
Himalayan balsam, Rhododendron, Shallon, New Zealand pigmyweed, Japanese knotweed?

Optionsoffered Response % Response count
Yes 90.0 8
No 0.0 0
' YAdZNBKR2Y QG (Y26 10.0 1

Question I7: Apart from Phytophthora, has there, to your knowledge been any management of
alien plants or animals over the last ten years?

Options offered Response % Response count
Yes 90.0 8

No 0.0 0

4.25 Time and money is spent on managing grey squirrels and fallow deer.

4.26 The next series of questions relate to dogs and visitor numbers and management.

Question B: has there been a change in the amount of dog walkimger the last ten years?

Options offered Response % Response count
Increase 70.00 7
Decrease 10.00 1
No change 20.00 2

Question B: Has there been a change in the number of commercial dog walkers?

Options offered Response % Response count
Increase 60.00 6
Decrease 0.00 0
No change 20.00 2
' yAdINBKR2Yy Ql (Y296 20.0 2

Questior20: Are there any particular areas where visitors come to train gun dogs, if so, where

4.27 Locations for gun dog training were Aspens car park, Brindibayh, above the
Sherbrook valley, near to German Cemetery, rifle ranges on FC and Cemex land and
on the heathland.
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Question 2: Are you aware of any problems relating to dogs?

Options offered Response % Response count
Yes 60.0 6

No 40.0 4

4.28 Problems with dogs mentioned by the panel were fouling, disturbance to ground

nesting birds (including gun dog training during the breeding season), chasing deer,
mountain bikers and rangers/contractors vehicles. Dogs can be a nuisance to visitors
in heaviy used areas, and there are occasional conflicts with other pedestrians and
concerns when dogs run at other visitors. Some dog owners can be aggressive.

Question 2: Do you consider the number of visitors to Cannock Chase is currently

Options offered Regonse % Response count
About right 22.2 2
Too high 33.3 3
Could be increased without detriment 44.4 4

Question A: If you consider that visitor numbers are too high, what effect is this having?

4.29 High numbers of visitors increases conflicts between different users, results in path
erosion, increase in litter, car parking problems, wild fires, wildlife disturbance and
vandalism. Other effects mentioned were footpath spread and creation of new
paths,fragmentation of heathland, local enrichment at path edges and dumping
areas, possible spread of plant and animal disease and impacts on ground nesting
birds and reptiles. However, impacts are variable between weekday and weekends,
between tourists and sitors from local communities, and between ecologically and
physically robust areas with the capacity to take more visitors without detriment
(e.g.Shugborough and Birches Valley) and the SAC. Impacts of visitors will also be
moderated where sufficient resmces are available to manage them. Management
of access and charges can also permit sustainable visitor management.

Question 2i: Have any methods been tried to direct visitors away from sensitive or damaged areas
(apart from Phytophthora infected areas)? yes, please specify methods used and how successful.

Options offered Resoponse Response
% count
Yes 90.0 9
No 0.0 0
' yAdINBKR2Yy Ql (Y29 10.00 1
4.30 Methods tried have included site zoning, promotion of honeysitgs,

interpretation, signage and ranger presence, siting ofgeifling trails, siting of car
parks and restrictions on vehicle access including car park closures,, construction of
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bike trails, promotion of waymarked routes for different users and giesiion of

areas for particular users (e.g. sled dogs, orienteers) and designation of conservation
areas. Also asking visitors to keep to main paths and keep dogs on leads.
Organisations have also worked together to manage cyclists into the most robust
areas of Cannock Chase and away from the SAC.

4.31 A number of panel members noted however that some of these methods do not
necessarily work. For example, people tend to ignore signs, they tend to go to
favourite areas regardless of the availability of other op$, they will choose routes
convenient to their home or where there is easy parking and tend to walk where
they like and not where it is suggested or promoted.

Question 5: What measures were taken to direct visitors away from Phytophtha@neas, and
how successful were these measures?

4.32 Direct methods used included extensive signage, interpretation and press coverage
and ranger patrols with access prohibited in some areas and requests that dogs be
kept on leads. Indirect methods included protion of honeypots and more
extensive programmes of activities in less sensitive areas. It is not clear how
successful the indirect measures were.

4.33 The result of the direct measures was seen as being nearly all unsuccessful or, as
having no perceived or dnlimited success. Signs were removed, local dog walkers
took no notice and rangers were regularly verbally abused when asking people to
keep away or put dogs on leads.

4.34 It is suggested that site closures only ever work for a fixed period of time and that
only physical measures work in the longer term.

Question &: Did you notice any particular changes following visitor exclusion during the Foot and
Mouth outbreak?If yes, please specify.

Options offered Response % Response count
Yes 55.6 5

No 0.0 0

' YAdZNBKR2Y Qi (y26 44.4 4

4.35 The main response was that deer were more widespread and more visible in the

daytime. No observations were made on birds or reptiles. Areas that remained open
were more heavily used by people, management on unvisited areas \8&s ¢a

carry out and there were no summer fires on closed areas. Visitors seemed more
appreciative of the area for a while when it was opened back up.

4.36 The next series of questions relate to transport and parking

Question Z: Over the past ten years, howas roadside parking changed?

Options offered Response % Response count
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Increasel 66.7 6
Decrease 0.00 0
No change 22.2 2
' vyAdz2NBk R2Yy Qi (y26 11.1 1

Question28: Have steps been taken to reduce roadside parkinfypes, please specify steps taken
and how successful they have proved.

ST e Resoeonse Response
o count
Yes 50.0 5
No 20.0 2
' vEAdZNB Kk R2Yy Qi 1 y26 30.0 3
4.37 Some laybys have been Hilled or contained with barriers including ditches, earth

mounds and bollards. Barriers have been erected on access points with signs
explaining that access is required for emergency vehicles. Where bollards have been
put too far back then cars are still parked partly in road. Other measures have been
successfulProblems remain where there are services such as café or toilets and
where car park is free, because cars spill out onto roadside. At Birches Valley car
park there is an enforced pay and display and measures to prevent roadside parking
and this has beenugcessful.

Question B: Are there any car parks where problems of litter, unacceptable behaviour etc. are
particularly prevalent?

Options offered Response % Response count
Yes 80.0 8
No 10.0 1
' YAdZNBKR2Y QG (y26 10.0 1

Question30: If you answered ye$o question 33, do you think car park closure should be
considered?

Options offered Response % Response count
Yes 25.0 2

No 37.5 3

' yAdINBKR2Y Ql (Y296 37.5 3

4.38 Police guidance is that car park closures would displace problems not solve them.

Car parkclosures should be considered for management reasons such as
discouraging people from visiting the most sensitive areas rather than to solve
problems of littering etc. It would be impossible to close car parks on this type of
site and closures could sefpaecedent and lead to further closures. Car parks can be
a problem at night but nor during the day.
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Question 3: Would you be in favour of car park charges?

e =
Options offered Yes No : ykiod;N‘B kil Response count
In all car parks 42.9 (3) 42.9 (3) 14.3(2) 7
In particular car parks 100.00 (8) 0.0 0.0 8

Question 32:Do you think car park charges would have any effect on visitor numbéfsyes,
please specify how.

Options offered Response % Response count

Yes 30.0 3

No 70.0 7

4.39

4.40 It would depend on théevel of charging, and whether season tickets were available.

It could create more indiscriminate parking. Charges would have an effect on visitor
patterns and behaviour rather than numbers. It could reduce night time/evening
visitor levels. Would help teedistribute pressures and could move visitors to less
sensitive sites. It could help to pay the high costs of running the Country Park.

Question 3: Do you think that car park charging could have an effect on visitor distributidin?
yes, please specifiiow.

Options offered Response % Response count

Yes 60.0 6

No 30.0 3

' yAdINBKR2Yy QU (Y296 10.0 1

4.41 Would depend on level of charges and could lead to more roadside parking. Would

probably not lead to dramatic redistribution of visitors and some responsrdd

be short lived. Free or lower charged parks should serve local and frequent users
with higher charges at visitor hubs where there are facilities for infrequent or
occasional visitor.Introduction of car park charging at FC and free parking at edges
of Marquis Drive have increased use of latter area.

Question 3k Please specify any factors which have noticeably changed patterns of visiting in the
last ten years (e.g. opening of new facilities or car parks, traffic restrictions on roads).

4.42 Factors meribned by the panel were improved facilities at visitor centre,
development of cycling and mountain bike trails and walking routes, emphasis on
health and wellbeing and development of healthy heart trails. The WWI hut and
OKAf RNBYy Qa LX I &ntbf B $pangsladekCafé, Rnfl GApeat Y
Birches Valley

Question &: Are you aware of any conflicts between different types of visitor user grouffsjes,
please specify.
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Options offered Response % Response count
Yes 77.8 7
No 11.1 1
Iy & dzNBkadv2 ¥ Qi 11.1 1
4.43 There can be conflicts between all user groups with inconsiderate people in all

groups and conflicts even within groups. Specific mention is made of impolite or fast
cycle riders, walkers not moving over and loose dogs, bike riders scarsgsho
horse riders off bridleways.

4.44 The next series of questions relatentitd fires.

Question &: Are there particular places where wild fireagcidental fires or those started by
arsonists rather than management burns) are regularly started? If yesapk specify location(s)
using grid ceordinates.

Options offered Response % Response count
Yes 70.0 7

No 10.0 1

' yAdZNBk R2y Qi 1y 26 20.0 2

4.45 Fires are more likely in areas close to housing and on heatinédhdr than in

forestry. Specific locations mentioned were Brindley heath, Badger Hills, Huntingdon
Belt, Ansons Bank especially nearest Pye green and occasional large fires in the
Sherbrook Valley started along Katyn track.

Question F: If you answeredyes to Q 35, approximately how regularly do you consider wild fires
are started?

4.46 Nearly all fires tend to be small fires quickly brought under control. There were
slightly differing views on how frequent fires are; fror8 Zimes annually (1), 3
times annually (1), 34 times annually (2) to-10 times annually.

Question B: Where fires have been started have fire breaks been of material assistance in
containment?

Options offered Response % Response count
Yes 55.6 5
No 11.1 1
' yAdINBKR2Yy Ql (Y296 33.3 3

Question 3: Where there have been wild fires, have you any idea of the causes?

4.47 Nearly all fires are arson. Occasionally accidental due to discarded cigarettes, broken
glass or (once) an unauthorised BBQ.

Question40: Are wild fires more prevalent at anyaticular time of year? If yes, please specify.
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Options offered Response % Response count

Yes 88.9 8

No 0.0 0

' yAadINBKR2Yy Qli (y26 11.1 1

4.48 Wild fires are more prevalent during school holidays, in spring and summer and after
dry periods.

Question 4L: Overthe last ten years do you think that the frequency of wild fires has:

Options offered Response % Response count
Increased markedly 0.0 0
Increased slightly 111 1
Decreased markedly 0.0 0
Decreased slightly 33.3 3
Not changed 44.4 4
' YAdZNBKR2Y QG (Y26 11.1 1

Question 42: Is there a comprehensive fire plan for the whole of Cannock Chase?

Options offered Response % Response count
Yes 80.0 8

No 0.0 0

' yAdINBKR2Yy QU (Y296 20.0 2

4.49 The plan is beingurrentlyupdated. It requires further thought aboutumber and

location of fire breaks and types of access for emergency vehicles.

Question 4&: Is the system of fire breaks on the SAC now complete?

Options offered Response % Response count
Yes 111 1
No 22.2 2
' yAdZNBKR2Y QG (y26 66.7 6

Question 4. Howoften and when are fire breaks cut?
4.50 Cut annually or twice a year or regular maintenance as necessary

451 The final questions are about disturbance isdoasildlife. As the literatuse search in
the Appendix notes, there is considerable evidence that distaeblay people and
their pets can have serious impacts on the nesting birds of heathland

Question &: Are you aware of any disturbance problems for ground nesting birds (e.g. predation
by dogs or disturbance by people leading to nest failure? If yes, plegsecify.

Options offered Response % Response count
Yes 60.0 6
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No 30.0 3
' yadINBKR2Yy Qli (Y296 10.0 1
452 Panel members mentioned dogs off leads, dog trainers and loose dogs, mountain

bikers and egg collectors. It was suggested that field workers froomsultancy and
the West Midland Bird Club had both commented on the high numbers d¢adf
dogs running into vegetation. It was suggested by one panel member that
disturbance had a far lower impact than weather and habitat management.

Question 4%: Are there any areas you believe to be particularly sensitive to disturbance by people?
If yes, please specify where, when and why.

Options offered Response % Response count
Yes 30.0 3
No 40.0 4
L va3dzZNBk R2Yy Qi 1 y26 30.0 3
4.53 Panel members mentioned heathlanihe streams and mire communities and the

humid heath near the cemeteries. Specific locations mentioned were Sherbrook
Valley, Brocton Field, the southern part of Brindley heath, Milford Quarry and
Womere .

General points

454 Panel members also made a numieémore general points which are summarised
here.
4.55 It is important to distinguish between visitor problems relating to the SAC and the

wider AONB and between visitor types (e.g. local and frequent, tourists). Clear
objectives needed to distinguish betwedmet SAC and wider biodiversity targets for
the AONB.

4.56 Achieving a balance between safeguarding fragile and sensitive habitats and
providing for the legitimate rights of the public to visit beautiful countryside is a
difficult balance. We must be careful not see Cannock Chase as an urnassd
tourist attraction, but to maintain its interest and attractiveness to visitors some
access controls are inevitable.

457 Many of the features for which Cannock is important are subtle and rare and not
immediately apparenbr quantifiable, but there is nevertheless a responsibility to
protect them for the future.

4.58 Thereis a need for some very sensitive areas (e.g. Milford Quarry to be off limits to
public visiting.
4.59 Does not believe there are real issues with visitors pravitiey are actively

managed with provision of safe, well marked access to less sensitive areas. Cannock
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Chase is of sufficient size with good woodland cover to carry greater numbers of
visitors without a negative impact on local ecology.

Many of theproblems could be better managed by having an area wide car parking
strategy, with trails and facilities that deliver visitor requirements and resources
could be found for this through car parking charges.

There are inconsistencies and inadequacies imtlegsages and information given

to the public but different organisations with some promoting visiting and some not.
Having well managed visitors with a basic understanding of the area they have come
to visit is a better alternative to not promoting the aat all. If visitors do not
understand and appreciate the area they will not value it, and will not change their
behaviour to protect or contribute towards it.

Telephone discussions

4.62
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A number of issues were further explored during telephone discussiohssaihe of
those who answered the questionnaire. These fell into a number of categories. Car
parks, cycling, user patterns

Although those who answered the questionnaire were not in favour of car park
closures, a car park had been closed some years ag@pjitiarently little opposition
from the public. Currently those car parks which have particular problems include
Duffields on Brindley Heath, the car park opposite Duffields, Penkridge Bank,
Coppice Hill and Marcus Drive. However, if these were to be ckiseidht they
would either have to be repened very early in the morning (5.30 am) or early
morning dog walkers would be moved elsewhere.

Car park charges (e.g. Milford Common and Marcus Drive) may have diverted people
towards the SAC, and they may alsve increased roadside parking although at the

FC car park, verge works and policing by staff prevented road side parking nearby
when charges were introduced. People might be channelled to different areas by
charges in some car parks or differential lpag charges between car parks. Season
tickets for frequent visitors could be considered and are already available in the FC
car park. Whilst the closure of Chase Road was not seen as possible, the suggestion
that the road or part of it might be turned inta toll road was not rejected outright.

There was a clear consensus that cyclists had increased in recent years and that
night riding with bright lights is on the increase. It was suggested that only some 20%
of visiting cyclists hire bikes, the rest hyitheir own. On the FC land there are

coloured cycle trails for beginners through to extreme sports cyclists although most
are intermediate level, many of them as families. FC issues maps and a code of
conduct for cyclists although these do not mention ®&C and there is no
enforcement.

The view was that visiting tourists who wanted to cycle were easier to guide onto
preferred routes than residents, as the former (at least when they start visiting) do
not know the area and prefer to stick to marked Tra8gyns and way marks were
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widely ignored by cyclists, although those put up by Chase Trails (a voluntary group
that creates and repairs cycle trails) tended to be obeyed.

Temporary signage can work for a time but in the longer term physical barriers only
are effective. Using brash to block off path entrances are simply bypassed by cycle
riders and obstruction of the whole length of a path is often necessary. There are
some websites on local cycle routes but it is also possible that there are unofficial
networks whereby cyclist can communicate with each other. Visiting cyclists can see
the route ahead more easily on open heathland than in closed woodland which may
be a factor in making the former an attractive destination.

It seems clear that there are matttelifferences in attitudes and behaviours of local
users and tourists and that there is a marked increase in visitors at weekends. There
is no comprehensive strategy for the giving of information on the sensitivity of the
SAC although the AONB has triednivoduce a more strategic approach to the

giving of information.
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track and Brocton Coppice are both mentioned in this context. The most sensitive areas were seen tao
heathland and wetland habitats.

Dogs were seen to cause problemsfbuling, chasing deer, cyclists and vehicles and causing disturban:
wildlife. Disturbance to ground nesting birds was seen as a problem with dogs and mountain bikers b
the main causes.

Littering is a problem in both heavily used and more quieta with fly tipping and dumping of garden
waste more concentrated near to housing areas. The dumping of burnt out cars is less of a problem &
prices have increasedMethods of managing visitors by signage, interpretation, press articles, prohibit
access and asking for dogs to be kept on leads have almost all been unsuccessful. Properly designe
enforced car parking with physical barriers to prevent roadside parking can work.

However the expert panel did not see car park closures as effento@mbating illegal or undesirable
activities although closures might be useful for management reasons: to protect sensitive or fragile he
for example, and night time closures might also help to prevent unsocial activities in some car parks.

There wa only moderate support for car park charges in all car parks but considerable support for ch¢
in selected car parks. This was seen as a way of redistributing visitor pressures rather than reducing 1
overall, depending on charging levels. It waggasted that an overall car park charging strategy was ne
for Cannock Chase.

It was also suggested that visitor numbers and distribution could have been affected by the@fsitew
commercial attractions e.g. Go Ape and trekking centres, as well as by better facilities for visitors and
development of new trails dedicated to particular users particularly cyclists.

Wild fires had not increased in frequency in recent years éatléd to occur in the same areas and were
almost all arson. Fires are most frequent in school holidays and during dry weather. Further thought n
be given to the system of fire breaks
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Litter
51

5.2

5.3

54

55

Literature Review of Impacts of Access to Heathland Habitats

Litter is a ubiquitous problem across any type of public space and can pose a large
problem in the natural environment. It can range from large volumes of roadside fly
tipping to a small number of discarded food wrappings. It can occur anywhere,
regardess of habitat, although generally more prevalent in areas with greater public
access. Despite the unpleasant visual impact it may have, there are other, potentially
more damaging, effects that litter may pose in the natural environment.

Wildlife can becme trapped inside, caught up in or injure themselves on discarded
litter. While injuries can be relatively minor, it can also result in death, especially in
the cases of entanglement or entrapment. This can include items such as bottles,
small containers iobroken glass. One study in 1965 noted that ten different species
of British mammals were found trapped in discarded bottles (Morris and Harper,
1965), while a more recent study in North America found that 795, or 4%, of the
discarded bottles found alongke roads contained either a small mammal, lizard or
salamander (Benedict and Billeter, 2004). Alternatively, wildlife may ingest litter
which can cause internal injury or infection and may also result in death.

Discarded food litter, be it deliberate accidental, can pose a problem. In some

cases animals can learn that people provide food and as a result may either
endanger themselves by approaching people or vehicles or become dependent on it
as their source of food. The consequences of both delibeaatbaccidental feeding

of wildlife are well documentednd include increased tameness resulting in greater
vulnerability to poaching or harm, the spread of disease and waste food attracting
rats (see Green and Higginbottom 2001) and Higginbottom 200#efdew). In other
cases food can attract rats and other scavengers, such as foxes and crows, which are
in turn predators of other species. The association of crows (Neatherlin and Marz|uff,
2004, Taylor 2002) and foxes (Harris and Rayner, 1986) with pisopéd!

documented. In other circumstances, when broken down, food may also enrich the
soil which can have local impacts to vegetation (see later section on fouling and
enrichment).

Litter may also contain toxic substances which can pollute the soileydeither

find their way to and pollute a water course, kill or damage the immediate
vegetation, or once assimilated into plants have damaging effects on those animals
which consume them. Litter can also be Agindegradable which can affect local
vegetaion by producing indefinite shading. There are no known studies on the
impacts of litter to the natural environment by this mechanism.

Despite such concerns, litter and dumping of rubbish are rarely explicitly identified
as a nature conservation issuand there is cause for concern for few habitatsut
see work on heathlands (UnderHblay, 2005).
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The occurrence of litter in the natural environment can be deliberate, for example by
people leaving behind the remains of their picnic, or accidentakxample blown

out of overflowing refuse bins. While the information or number of studies that
show litter as being a problem for wildlife is limited, there is a wealth of anecdotal
evidence of its potential impacts. Nevertheless there is no evidenceataof the
impacts of litter have any significant population consequences, and may only be of
conservation concern to the rarest species. Similarly, very few studies attribute the
impacts that litter can have to a particular habitat, however habitats thatild be

most vulnerable to the effects of litter are likely to be those supporting small to
medium vertebrates such as mice, shrews, badgers, foxes. The seasonality of the
impacts of litter will vary according to habitat and when the most vulnerable speci
are present or most active, however the persistence of litter within the natural
environment may result in some impacts being present yeand.

Nutrient Enrichment

5.7

5.8

59

The commonest and most widespread cause of nutrient enrichment to the natural
environnment as a direct result of recreational access is through fouling is by
domesticated dogs. The deposits of horses may also cause localised problems and
human fouling came a very localised problem in more rema@teeas a long distance
from toilet facilities especially where overnight parking or camping takes place.
Along roadsides discarded food waste can also be a problem.

A number of reviews have addressed the impacts of dog fouling (Taylor et al., 2005,
Taylor et al., 2006, Bull, 1998). Dogs will typically defecate within 10 minutes of a
walk starting, and as a consequence most (but not all) deposition tends to occur
within 400m of a site entrance (Taylor et al., 2005). In addition most deposits are
approximately 1m from the path edge (Shaw et al., 1995). Similarly, dogs will
typically urinate at the start of a walk, but they will also urinate at frequent intervals
duringthe walk too. The total volume deposited on sites may be surprisingly large.
At Burnham Beeches NNR over one year, Barnard (2003) estimated the total
amounts of urine as 30,000 litres and 60 tonnes of faeces from dogs. Limited
information on the chemidacomposition of dog faeces indicates that they are
particularly rich in nitrogen and that modern dog food contain an excess of nutrients
to improve flavour and any excess is excreted (see work cited in Taylor et al. (2006)
and Taylor et al. (2005%eminatural grasslands generally have levels of available
phosphorous below 8 mg kg (Gilbert, 2000), while studies have shown that in areas
of high dog use these levels are ten times higher (Bonner and Agnew, 1983).

Nutrient levels in soil (particularly mitgen and phosphorous) are important factors
determining plant species composition and on heathland, the typical effect will be
equivalent to applying a high level of fertilizer, resulting in a reduction in species
richness and the presence of species ¢gfly associated with more improved

habitats. Consequently a lush green strip is often evident alongside paths as nutrient
enrichment can also lead to more vigorous growth and flowering (Taylor et al.,
2006).
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In a study on a heathland site frequently ussddog walkers, available soil nitrogen
and phosphate was consistent with the spatial distribution of dog faeces which were
most numerous within 1m from the path and correlated with a conversion from a
heathy to grassy sward (Shaw et al., 1995). The saasealso true for sand dunes at
a site receiving a large number of dogs, where nutrient enrichment was observed
alongside paths, a zone of rgeass was observed and the typical flora remaining
tended to be more luxuriant and flower more profusely (Tagbal., 2005, Milwain,
1984). It must be noted however that trampling also has an impact on the floristic
composition near paths and is therefore highly correlated with the occurrence of
dog faeces, however it is thought that trampling exacerbates thelprob that

occur due to nutrient enrichment (Shaw et al., 1995).

Very little is known about the nutrient composition of dog urine and its impacts on
habitats. It is however known that dog urine can scald vegetation and does provide
some enrichment of soilitrogen (Taylor et al., 2005). It is also known that urine
does more damage on dry soils because the salts cannot disperse as easily. One
study has shown that dog urine around the base of trees significantly alters the
encrusting algal and lichen commtuie# (Gilbert, 1989).

The persistence of dog faeces and nutrients in the soil will be subject to a number of
factors, but primarily the soil type, soil water, weather and temperature. Dog faeces
can take up to two months to break down, however if the weatisecold and dry

this is likely to take longer, whereas if it is warm and wet it is likely to take less time
(Taylor et al., 2005). The persistence of these nutrients in the soil is strongly
influenced by the soil type. In one study it was calculated finatsphorous derived
from agricultural fertilisers persist between 15 and 20 years in sandy soils, (Gough
and Marrs, 1990). While the visual evidence of fouling only remains for a short time,
the nutrients persist for far longer in the soil and therefdredan be considered that
there is little seasonality in the vulnerability of a habitat to nutrient enrichment from
fouling.

There is very little evidence of the extent of the problem of human fouling or the
nutrient persistence in the natural environmemroblems, however, are likely to be
highly localised, and the visual and nutrient persistence of human fouling is likely to
be similar to that of dogs, however there is no evidence to confirm this assumption.

Another route by which enrichment through fandy can occur is from horses. Itis
likely that some impacts do occur as a result of soil enrichment by horse faeces
(Newsome et al., 2004).

Liddle and Chitty (1981) compared soils from paths and areas away from paths at
Chobham Common, a heathland sieSurrey. The paths were well used by horse
riders. Path soils tended to have higher nutrient contents thaitrampled soils

and their fertility was higher in relation to adjacent areas. The authors suggest that
this may be due to dung deposited frorrses, whose food is grown outside the
heathland ecosystem.
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5.16 The critical thresholds for the deposition of atmospheric nitrogen (in particular
ammonia and nitrous oxides) which is likely to cause a change in the vegetation on
heathlands range from 10 to 2@ N hal yearl., although figures as low as8%g N
ha-1 yearl have been proposed as the critical load for acid dune grassland (Emmet
et al, 2011, Hall et al 2008, Remke, E. 2009) Nitrogen deposition leads to the gradual
competitive exclusion of charteristic plant species by more nitrophilic (nitrogen
loving) plants, especially on poorer soils such as those underlying heathlands
indicating that low levels of deposition can have a significant impact (Bobbink, et al
1998, Taylor et al., 2005Nitrogen deposits from vehicles on adjacent heathland
are closely correlated with the amount of traffic carried on the road and effects have
been measured out as far as 200m on a busy double carriageway, but with far
smaller distances on minor roa@&ngold 1997)

Alien nontnative introductions

5.17 Invasive nomative species are seen as one of the greatest threats to biodiversity
(Williamson 181) with an estimated 280% of all introduced species causing
problems (Pimental et al 2001) and the number of aative species increasing
exponentially as a result of increased travel, transport, trade and tourism (Clout &
De Poorter 2005). Species daitch-hike on bags , rucksacks and clothing or
footwear or through dumped waste material and can not only pose a threat to
natural ecosystems and other species but can also have direct costs for eradication
or control. It has been estimated that about £dfllion is spent on control of nen
native species for the benefit of biodiversity each year in England alone (Williams et
al 2010).

5.18 There are few examples in thiéerature ofalien species being introduced as a
consequence of recreation, but rather thesee some species whose spread is aided
by recreation, mostly in aquatic environments. Edgar (2002) states that random fish
introductions to ponds, i.e. those not associated with the purposeful stocking of fish
for recreational or commercial fishing, dratically increases in locations with public
access. He describes the common practice of transferring fish from garden ponds
when they become too big or the pond is to be in filled, to ponds in publicly
accessible places, with the person transferringth® a K 0 St AS@Ay3a (KSe F
NAIKG GKAYIAQ F2N GKS FAAKOD lfASy &aLISOAS
significant reductions in native aquatic animals, and in some cases can eradicate
native fauna completely.

5.19 Beebee 1997) found that the introduction of goldfish to two ponds within his long
term study of ponds within the Sussex chalk downlands resulted in the extinction of
the great crested newt populations. Both frog and toad tadpoles as well as
dragonfly nymphs andther aquatic invertebrates can also be consumed by
introduced fish. Edgar (2002) notes that one of the most veracious predatory alien
species is the terrapin, brought to ponds in publicly accessible places and released.
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Terrapins will feed on juveriland adult amphibians, and can therefore quickly
eradicate a pond of its newts, frogs and toads.

5.20 On heathlands, there can be serious problems with rhododendronGaudtheria
shallon as well as pirpirri bur on lighter sandy soils, and (Gynn & Richd@85,
Symes & Day 2003hododendron is found on Cannock Chase around the former
cemeteries and near Shugborough Park but has been much reduced by
management, and Himalyan Balsémpatiens glandulifer&as invaded aBeven
SpringgS. Sheppard pers. Cormm

5.21 Horse droppings can also serve to distribute seeds. Weaver and Adams (1996, cited
in Landsberg 2001) recorded 29 plant species germinating from horse manure
samples collected from horse trails in three national parks in Australia. An
experimental stugt by Finnish researchers found that a number of introduced
species were able to establish themselves in study plots treated with horse manure.
Moreover, there was an interaction between horse manure treatment and humus
removal treatment indicating that theon-native species were more likely to
establish themselves in protected areas when the vegetation and soils are prone to
trampling disturbance either by horses, hikers or other users. There is a lack of
evidence on the extent to which horse droppings @& a dispersal vector for seeds
within the UK. Lake (2002) found no evidence of seedlings germinating from pony
dung on several lowland heathland sites grazed by ponies in southern England.

Disease

5.22 A group of microscopic fungal pathogeR$iytophthorassp are responsible for tree
deaths throughout the world (Brasier 1999) and can also affect a wide range of
woody shrubs including heathland dwarf shrubs (Beales 2010.) These pathogens may
be inadvertently transported by people or dogs (Defra 2008). A dti@nand
worrying example is the recent appearance of the plant pathodgenamorumand
P kernoviae which causes death in susceptible species of trees and shrubs(and can
also affect some dwarf shrubs, particularly European bluebBéagcinium myrtillus
(CSL 2005a, 2005b). Studies in the U.S. have foun® tlhiamorunmore commonly
occurred in soils on heavily used tracks compared to soil from adjacent areas off
trails. Humarnduced dispersal occurred within already infected areas and into
areas lackig local sources of inoculum (Hall Cushman and Meentemeyer, 2008) and
az2Aft 2y OFNJGeNBasxs GKS FSSaG 2F FyAyYlrfta |y
spread of the pathogen (Tjosvold et al 2002, CSL 2005 b).

5.23 On Cannock Chase, European blueberry wasddo be infected wittPhytophthora
pseudosyringa@ 2009 which spread quickly through the Blueberry population,
possibly assisted by deer. A considerable effort has been made to contain the
disease and research is ongoing to find an effective of cof@wut et al
2010)Staffordshire County Council In prephese three species Bhytophthora
can all infecRododendron ponticunvhich is main sporulating host. There is
concern that the disease may spread to other species, particularly ancient trees at
CannockP. kernoviaendP. ramorumare both known to infect a range of tree
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species, but in Cornish woodlands, the removal ef @hododendron resulted in no
newly infected trees in the following two years, and removal of Rhododendron in
historic gardens has also been shown to prevent new pldattions Gcottish
Government 2008)

Trampling can lead to soil compactiondagrosion, resulting in changes to the

structure and character of the soil or its removal deslope. These changes can

have effects on the soil flora and fauna, which may be temporary or more

permanent, positive or negative. Erosion is a natural procedslae contribution of
recreational activities can damage ecosystems and affect amenities and landscape at
a local scale.

In general, trampling can result in the destruction of vegetation, the brgaknd
dispersal of litte and loss of orgdn soil layers, and on light soils, erosion of the top
layer of the subsoil as well as compaction of the remaining layers. Soil compaction
increases soil bulk density by reducing the volume of soil pores containing water and
air resulting in a reduction ithe suitability of the soil to support living processes.
Compaction is greatest in fine grained soils containing clay and least in coarse soils
such as sands and gravels. Wet soils compact more easily than dry soils. Loss of air
from the soil leads to lowxygen levels and higher levels of carbon dioxide.
Compaction reduces the free passage of water down through the soil and can lead to
water standing on the surface resulting in raff, which can cause erosion.

Compaction of soils can reduce water abs@ptto as little as 3% of that in un

trampled soils (Cole 1992). Compaction is greatest in the top 15cm of the soil.

The physical action of hooves, feet or wheels may also loosen or displace some
particles, and this together with the reduction in plant eoMeads to soil erosion.
This can be accentuated by the fact that rainfall cannot easily penetrate the
compacted soil and hence a greater proportion flows over the soil surface.

Compacted acid soils tend to become more alkaline while compacted &lsalils

tend to become more acid, both stabilising at about pH 5.5. Nutrient levels may also
change, but can increase as well as decrease. Compaction can also contribute to
widening temperature ranges with compacted soils being warmer by day and colder
at night. Moore (1974) found that the removal of vegetation and soil compaction
resulted in an increase in daytime temperature of 9°C and an increase in night time
temperatures of 1°C.

Soil erosion affects both the donor and the receptor site. Atdbror sites, erosion
can remove the most biologically and nutrient rich surface layers, including seed
banks and litter. At receptor sites, eroded sediments can cover vegetation and
pollute or block drainage channels and watercourses. Eroded soil capmans
nutrients, minerals, pollutants and propagules of both plants and animals.
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Soil erosion is caused by rain splash, overland water flow, which can cause rill and
gully erosion, subsurface flow and wind. Erosion from water is greater on slopes, and
wind erosion is greater on features which lie in line with the predominant wind
direction. Light, sandy soils are most liable to wind erosion, including sandy
heathland soils. Erosion is initiated in most cases by rainfall energy. Erosion rates are
primarily from run off, the speed of which is largely determined by the slope of the
ground and the intensity and periodicity of precipitation. However, erosion rates are
also dependant on the availability of sediment at the soil surface, the availability of
which isaffected by vegetation cover, which varies seasonally (Ceballos et al 2002).
In addition, runoff is greater, and begins sooner, from compacted than from un
compacted soils, and from wet soils than from dry. Erosion can also be increased
where trampling ha turned a wet soil into a liquid (Liddle 1997, Deluca et al 1998,
Green 1998).

Damage to vegetation

5.30
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Trampling causes damage to and loss of plant parts, and the effects on and
responses by individual plant species will differ. Grasses will often toleigiterh

levels of trampling than dwarf shrubs. (Lake et al. 2001). The impact of wear is least
in the growing season (Liddle 1997).

In a comparison of trampling damage to grassland and heathland in Southern
England, Harrison (1981) treated plots with 42G&ses/week for five weeks in

summer and 100 passes for four weeks in winter. She recorded recovery levels at
seven weeks after summer trampling, at the start of the winter treatments in

February/ March and six weeks later. She found that cover was reda@dplots

by 50% after the first week of summer trampling (400 passes), and that after the
fourth week, this had dropped to less than 10%. Seven weeks after the summer
passes, the unmanaged acid grassland plots had recovered to at least 50% live cover,
but the managed acid grassland (mown annually) @atlunaheathland showed

least recovery.

All plots had recovered further by late winter except the heathland, and Harrison
suggested that Calluna was poorly adapted to recover during winter from trampling
the previous summer. Winter trampling eliminated the grass cover on the acid
grassland plots, but did the least damage to the heathland. All plots showed
recovery in spring except the Calluna heath where the live cover continued to
decline. Harrison conatled that the vulnerability to trampling was related to soil
structure and drainage in winter, and to plant biology in the summer. Nutrient poor,
coarse textured inorganic soils were affected more than fertile organic soils.

A study in central Norway l&ed at the effects of visitor trampling over four years

on dry, damp and mesic grasslands on brown earth and peat soils and wet and dry
heathland (Arnesen 1999). The trampling pressure varied between 300 passes per
annum on the mesic grassland and dry leab 1800 on the dry grassland. By year
four, a large proportion of species (on average 43%) had been eradicated except on
the dry heath and mesic grassland where trampling levels were lowest. Vascular
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plant species declined by 34% but liverworts declibgd3% and mosses by only
16%. The greatest loss in field layer cover took place on the dry heathland (95% by
year four), with a reduction to 19% in the wet heath and 37% in the grasslands.
Some vegetation types, notably those of bogs, and those witgtafnequency of
lichens are intolerant of high trampling intensities (Anderson & Radford 1992,
Arnesen 1999).

Studies of experimental trampling of heathland in summer after periods of dry and
wet weather, and in winter, in Brittany, France (Gallet & R2@1, 2002, Gallet et

al 2004), were summarised in the previous report on Cannock Chase by Liley et al
(2009).The overall conclusions from these studies by Gallet et al were that:

1 Dry heaths are more resistant to trampling damage than wet heaths

1 Dry heatls are more resistant in winter than summer

Damage to wet heath is greater in dry conditions than wet, but recovery is
quicker whendamage is caused in dry conditions

Recovery from winter trampling is greater on wet heath than dry.

Gorse is more resiliertd winter than summer trampling

Bell heather is most resilient to summer trampling in dry conditions

There is less damage from trampling after a single event than from repeated
tramplingwhere the total number of passes was the same in both
treatments

=

=a =4 —a A

The authors suggest that trampling pressures on heathland should be reduced by
about 30% after wet days in summer compared to periods after dry days, and that
trampling levels overall should be about 50% less on mesophilous than on dry heath.
At Cannock thre are areas of dry heath and humid heath with the response of the
latter to trampling possibly more akin to that of wet than dry heath.

On neutral grassland in Russia, Rogova (1976) noted that at 14 tramples a day the
total vegetation cover declined ta08%6 within 20 days but at 350 tramples a week it
reached the same level in under ten days. He also found that trampling at weekends
only allowed some resprouting but that trampling throughout the week at 50
tramples/week allowed no recovery.

Recreationalise can affect soil texture, aggregate stability, shear strength, water
absorption properties and organic and chemical content of soils, all of which affect
its vulnerability to erosion. The removal of vegetation through trampling can initiate
soil erosim, which can become significant by the time 30% of the vegetation cover
has been removed (Liddle 1997). Recreational paths, trails and tracks can provide a
readymade route for gully erosion, and human activity on slopes can accelerate soil
creep. On chalkubble in woodland, Speight (1973), found there was daltk

increase in the downward creep of chalk rubble where visitors had walked or
scrambled on the slope. Watson (1985) reported that on slopes of 15°, there were
repeated foot slippages on disturdground with the rate of slippage increasing to
80% on slopes above 29°. Foot slippages increased the loosening of the soil and
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vegetation. Erosion increases with the intensity of use and continues after the use
has finished (Kuss 1983, 1986).

Soils carbe protected against erosion by vegetation, with protection between 100
to 500 times greater than for unprotected soils. Woodland with a ground layer is
probably most effectively protected, followed by grass cover, litter cover and scrub
cover. Even opercsub can be an effective inhibitor of erosion. A gorse scrub cover
was found to be very efficient in retaining sediment even under a high rainfall event
(GonzalefHidalgo et al 2004).

Vegetation can also protect the ground from daytime temperature extrerhieklle
(1987) found that in chalk grassland, trampled paths were frozen to a depth of 3
4cm after severe frost whereas under taller vegetation, soil temperature was above
freezing. These differences can have effects on-ouatering invertebrates.

Erosion will also occur both during and after recreational activity (e.g. Kuss, 1983).
Different types of user will exert different pressures on the ground depending on a
range of circumstances. However, the downward force exerted by a peale$sri
generally far lower than from a horse arider or vehicle (Liddle 1997; see Table 1).

Table 1:Total weight, area in contact with the ground, and calculated stationary pressure exerted
on the ground in association with a range of outdooecreational activities. Adapted from Liddle

(1997)

Average weight Contact area Static pressure

Source of pressure (ka) (cn) (g cnf)
Man wearing boots 80 388 206

Woman wearing boots 57 356 160

Unshod horse and rider 613 478 1282
Shod horse and rider 613 140 4380
Motorbike (Trail bike) 229 114 2008
Fourwheeldrive Toyota, empty 2 100 1355 1550
Fourwheeldrive Toyota, with four people and ge:i 2 500 1483 1686

5.40
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It is apparent from the table that the pressure from a shod horse and rider is many
times greater than a pedestrian and about twice that of a motor bike and 2.5 times
that of a fully loaded four wheel drive vehicle. The effects of different users has
beencomprehensively covered in the earlier report by Liley et al (2009).

The reduction in cover of grassland vegetation caused by mountain bikes is
estimated to be twice that caused by walkers and approximately half that caused by
horse riders. Compared tmuman access on foot, motdnikes create between one

and 16.6 times more bare ground (Liddle, 1997). Wilson and Seney (1994) identified
a similar pattern, but showed that lighter and lepowered bikes had less track

impact potential than motorbikes.
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In astudy in the USA (White et al., 2006), the extent and severity of damage to trails
varied between regions. The authors suggest environmental features such as soll
type and vegetation cover, variations in the intensity of use and user behaviour as
possibk explanations. Damage increased with slope at three of the five regions.

A number of studies show that the shd@grm impacts of mountain biking and hiking
(when compared at similar intensities of use) may not differ greatly (Thurston and
Reader, 2001White et al., 2006). The immediate impacts of both activities can be
severe but rapid recovery should be expected when the activities are not allowed to
continue.

While track damage has consequences for other users and management of the site it
is difficut to link such damage to nature conservation. Where there are key species
associated with bare ground or track sides then trampling and cycling may be an
issue. For example Edgar (2002) describes tracks at Canford Heath, Dorset as
rendered unsuitable fosand lizards due to the activity of cyclists, and Miles (2003)
notes that galloping horses can destroy sand wasp nests especially in winter. On the
other hand, some ground disturbance can create suitable conditions for annual and
ruderal heathland plantfLake et al 2001) and for many bare ground invertebrates

Key 2000

5SGFAfSR Y2YyAG2NAy3 2F LI GKa Ay 5Q9yidNBOI
was conducted by Newsome and Philips (see Newsome et al., 2002). The relative
frequency of plant speciesgpcentage vegetation cover, vegetation height and soil
depth were recorded along experimental transects subject to trampling intensities of
0, 20, 100, 200 and 300 passes by a horse and rider. Horse riding changed the
relative frequency of plant speciey bbausing a decline in the native herbaceous
plants and the percentage of bare ground increased from 5.2% (0 passes) to 31%
(300 passes). There was also a rapid reduction in percentage vegetation cover
following 20 and then 100 passes. The greatestwarhof decrease in vegetation

cover was 34% between 20 and 100 horse passes with the most significant rate of
decrease (15.4%) in the percentage of vegetation cover occurring between 0 and 20
horse passes. The greatest amount of change in vegetation h@ig!& mm)

occurred between 0 and 20 passes, the level of intensity that also produced the
greatest reduction in soil depth (8.1mm). It is not known to what extent such results
are applicable in different countries, however they do provide evidence thizteh

riding impacts can occur at relatively low intensities of use.

Compared to human access on foot, horses create between 1.7 and 4.4 times more
bare ground (Liddle, 1997). Impacts vary according to habitat. For example, erosion
caused by horse ridemn forested trails in Finland (Siikamaki et al., 2006) was

lowest in the driest forest type with a licheich ground flora, compared to forest

with a dry heath undestorey or moist forest characterized by a bog myrtle

dominated ground flora.
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Fire

Introduction
5.47

5.48
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A distinction needs to be made between a controlled fire and a wild fire. A controlled
burn is a deliberately started fire, with the intention of burning off excess or old
vegetation in a controlled or managed way in a defined area (Gimingham, 1992,
Webb, 1997). A wild fire is a fire which is not controlled and can spread in an
unpredictable way until it goes out or is put out. Such wild fires may be caused
accidentally from discarded cigarettes, by sparks from a campfire, BBQ or from
burning a dumpear stolen car, from fireworks, as a result of a controlled fire

getting out of control, from discarded bottles in strong sunlight, from children
playing with matches or similar, and from deliberate arson (Anderson, 1997, Tucker
2003). A study or recreainal fire rings used for cooking found that these tended to
be near streams, away from forest roads and close to open spaces in the forest
(Hegetschweiler, 2008)

Based on 217 questionnaires from a sample of lowland heaths in Dorset, Kirby and
Tantram (1998) found that 61% of fires were caused by arson, 8% from
management fires getting out of control, 7% from bonfires and the remainder from
camp fires, burning refuse, vehicle fires, property fire and sparks from a railway. The
only natural cause of fire vgafrom lightning. A number of studies have linked the
incidence of fires with areas used by the public. In the Peak District National Park
during 19701995, 84% of 324 recorded fires were next to roads, paths or within
areas of open access, and many buargas on Exmoor are close to public roads.
Murison (2007) noted that wildfires occurred more frequently on those heaths
attracting a high number of visitors; they usually originated near areas of human
activity such as access points and paths; and wegelarly started in areas adjacent
to paths.

Kirby and Tantram (1999a) found that during the period 12908, wildfires could
occur at any time of year but were most common between April and August. Fires
were more likely to occur at weekends than weekslda finding also noted by
Anderson (1986) in the Peak District), during school holidays than term time, and
during the afternoon and early evening than at other times of day. A possible
explanation for this latter finding is that this is the period whanildren come out of
school and working parents have not yet come home. In another study on heaths
Murison (2007) found that 77% of wildfires occurred between April and September,
with the peak wildfire frequency in April with 23% of the fires. Firetherhigher
moorlands away from urban areas do not share this daily occurrence pattern due to
the greater effort and time needed to access them, and the predominance of daily
visits by recreational visitors rather than school children.

A further analysis dhese data, and a further data set for lowland heathland for
2003 by Rose and Clarke (2005) showed that the number of wildfire incidents varied
widely between years. Fires were more common in the summer months than winter
months and there was no evidenteat fires were more or less common in 2082
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than in 19938. They also found that generally there were fewer fires between
Tuesday and Thursday than between Friday and Monday and that the median start
time for fires was between 16.00 and 17.00 hours thiee or not it was term time.

Fires can result in medium or logrm damage to ecosystems. The effect of a fire
depends on its intensity, which is determined by the heat generated and the period
of time the heat is applied. A hot fire moving slowly ovex ground can cause far

more damage than a superficial fire moving quickly. Factors which influence the
intensity and extent of a wild fire are the pattern, quantity and combustibility of the
vegetation, the prevailing weather conditions particularly relathumidity,

sunshine, ambient temperature and wind direction and the topography of the site
(Kirby and Tantram, 1999a, Tantram et al., 1999). They suggested that the risk was
high when, in a given 10/11 day period, the number of sunshine hours reacbes 10
cumulative relative humidity is<600% and there has been <5mm of rainfall overall.
Anderson (1986) recorded that the number of fires in the Peak District National Park
were nearly 80 times higher in the very dry year of 1976 than in the wetter year of
1973. She also found that on the moorlands, compared with lowland heathland, the
incidence of fires increased substantially after a month of below average rainfall, and
with concomitant high temperatures.

In the UK, most studies on fire have been caroeton lowland heath or moorland.
This is because fire has been a standard management technique on these habitats
for centuries and is still practised for commercial reasons, and much of the
vegetation is therefore fire adapted. Many of the studies conaaanaged winter
fires. In practice, as vegetation is usually drier in summer than winter, summer
wildfires may consume more of the vegetation than would normally be burnt in a
controlled winter fire. Summer wildfires can be hotter and more intensive than
controlled winter fires, removing litter, destroying vegetation and burning down into
organic soils.

In Dorset, between 1959 and 1998 the record strongly suggested a reduction in total
areas burnt over the previous 30 years (Webb, 1997, Webb and Hak88t,

Webb, 1990, Rose et al., 2000). A reduction in the number of fires (58) was also
recorded on Yateley Common to Castle Bottom Common in Hampshire by (Liley,
2004), compared to an earlier survey (76 fires) by Hall (Hall, 1996). The median size
of fire at Yateley in 2004 was 0.0009ha with only five fires above 0.1ha, and two
above lha and no obvious proximity of fires to car parks. In studies in Dorset, (Rose
and Clarke, 2005) reported that, of 203 fires in 2002/3, only six burnt more than 1ha,
83% offires were smaller than 0.1ha, and one fire, of 60ha represented 62.1% of the
total burnt area, and Murison (Murison, 2007) found that average wildfire size was
0.81 ha with 96% of burns covering less than 0.5 ha and only two of 103 fires
exceeding 10hanisize. All these studies point to the fact that most wild fires are

very small but occasionally a much larger fire occurs.

In the Peak District National Park Anderson (1997) recorded the numbers of annual
fires 19701995 between 1 and 79, ranging fromddhan 0.1 ha to 1210 ha in size.
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There was no apparent reduction in average size or numbers of fires over the period
despite considerable efforts to control this. McMorrow in Glaves et al (2005), noted
that there were more uncontrolled fires in the PeBlstrict in April (35) than

September (9) during 1972000. A similar pattern has been reported for Dartmoor
(Kirkham in Glaves et al 2005). February to June are the driest months in the Peak
District, and combined with higher temperatures later in sgrivould account for

this pattern.

5.55 The heat and variability of the temperature in a fire is partly a function of the age
and structure of the vegetation which can determine the fuel load (e.g. dry grasses,
scrub, heatheCalluna vulgarisand other woody m@nts). Following a fire,
regeneration will depend on the character of the grarnt vegetation. As the
structure and composition of the vegetation affects its flammability, previous
management that removes vegetation such as cutting or grazing, wilk difiec
temperature, intensity and spread.

5.56 A normal, controlled fire in upland heath will reach an average temperature of
between 406600°C, which will be sustained for about two minutes as the fire passes
through the vegetation (Mallik and Gimingham, 1985 grassland, average
temperatures were higher, particularly in tussocks at between8858°C, and lasted
about one minute except where tussocks were dense (Lloyd, 1968). Apart from the
mean temperature of 360°C on lowland dry heath measured by (AlIit88Y), in
most fires a maximum fire temperature of abou980°C was attained regardless of
habitat. Fires can also back burn and change direction with wind eddies, or small
scale changes in the flammability of the vegetation, thus providing significant
variation within a single event. Fires can, thereforebuen areas, and penetrate
down into the peat, possibly burning here for days or weeks. Where there is a
considerable quantity of inflammable material fires can be very intense with flames
reachirg 10m in height in gorse fires, and 5m in reed fires (George, 1992).

5.57 Temperatures at the ground surface can be as high or higher, than in the canopy of
heather, but normally, 1cm below the soil surface, the temperature will remain
below 100°C (Hobbs andrdingham, 1984b). The effectiveness of the litter layer as
an insulator will depend on its thickness and moisture content (Valette et al., 1994).

5.58 On dwarf shrub heath, heather regenerates from stock or seed after fire to form a
low carpetof young plans (0 KS WLIA2YySSNID LIKIFaSz 6ST2NE
O2@0SNAY3I (GKS 3INRdzyR RdAzZNAY3I | WodzZhft RAY3I LK

FfyY2ad O02YLX SGS R2YAYylFyOSs GKS WYl (dz2NB LK
opening up the canopy and with a mosafaead, dying and still healthy plants; this
Ada GKS WRS3IASYSNIraGSQ LKIFI&AS 62140 mpnTtOD

5.59 The temperature of fires in each stage from pioneer to degenerate heather generally
increases and becomes more variable, particularly in the degenerate phase (Hobbs
et al., 1983, Hobbs and Gimingham, 1984b) and on wet heaths (Currall, 1981). Fire
intensity (heat released per unit area), will be determined primarily by the fuel load
consumed, and this will normally be greater in older stands. The temperature and
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rate of spead of a fire will be affected by wind speed and fuel distribution (Hobbs

and Gimingham, 1984b), air temperature (Brown and Davis 1973 in Allchin 1997) and
relative humidity, which will influence moisture content of vegetation, litter and soil
(Trollope, D84).

5.60 On lowland heathland, the main study on fire temperature was carried out by Alchin
(1997) on sites in Dorset and Devon. She generally found that fire temperatures in
experimental winter fires in the vegetation were similar to those recorded in the
uplands, but with lower temperatures at the litter surface than those above ground,
a reversal of the situation in the uplands. Allchin concluded that the fire intensities
in her lowland heath fires were not high enough to remove all litter, so seed bank
and rootstocks were protected from high temperatures.

5.61 The main semnatural habitats to be affected by wildfires are moorland and lowland
heathland, due to the inflammable nature of the vegetation, the large areas involved
which are often relatively inacssible to the fire services, and the proximity of
people.

5.62 There is a considerable literature on the effects of controlled fires which are mostly
conducted on upland moors for summaries see (Tucker, 2003, Glaves et al., 2005)
but few recent studies haveden carried out on the effects of wildfires. By contrast,
on lowland heathland, reviews of, and research into, controlled fires is sparse but
see (Alchin, 1997). There is, however, a substantial literature on wildfires on UK
lowland heaths, detailing theatises of fires, the size of areas burnt and the diurnal
and seasonal frequency of fires (Rose et al., 2000, Hearn and Gilbert, 1977, Webb,
1997, Tantram et al., 1999, Rose and Clarke, 2005), Other studies have examined the
subsequent effects on vegetati@mommunities, invertebrates, reptiles and birds( for
a review see UnderhilDay, 2005). No studies could be found on the medium and
long term effects of repeated fires (except at upland sites in Scotland), or the
differences between the effects of a contied fire in winter and a wildfire in spring
or summer.

Soils

5.63 {2Af& INB LINRPGSOUGSR FTNRY w022t Q o0dz2N}ya oé
washed into the soil pores, reducing infiltration rates, and increasing water retention
and phosphorus leus (Mallik et al., 1984, Anderson, 1986) Water repellence on the
surface of the soil may also increase in the short term after hot fires (Mallik and
Rahman, 1985).

5.64 Relatively cool fires can partially sterilise the soil surface, disrupt biochemical
procesgs increase pH slightly, and lead to nutrient loss (mostly nitrogen) through
smoke and subsequent ash dispersal (Allen, 1964, Anderson, 1986). At temperatures
above 300°C, nutrient loss in smoke increases rapidly (Evans and Allen, 1971)

5.65 In most cases, themain nutrients (potassium, calcium, magnesium), but not
phosphorus and nitrogen, will be replaced on lowland heaths, through atmospheric
inputs within a few years. Serial burning was associated with higher manganese,
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Vegetation
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5.70

potassium, magnesium, sodium and pHmaorland at Tayside, while unburned
sites had higher levels of organic matter, moisture content, nitrogen and available
calcium (Stevenson et al., 1996). Burning can remove up-8530 of the
accumulated nutrients (Hardtle, Niemeyer et al. 2007).

A numler of studies have found increasing leaching rates after burning, threatening
nitrogen pollution of heathland watercourses (Niemeyer, et al. 2005; Pilkington,
Caporn et al. 2007). Leaching of bases such as calcium and magnesium can also
increase after fie leading to increased acidity (Mohamed, Hardtle et al. 2007).

Disturbance by fire can also subsequently increase erosion rates through removal of
vegetation and the exposure of the peat surface (Tallis, 1987, Phillips et al., 1981). In
these circumstancg the soil surface is exposed to the direct effects of the sun, rain,
frost and wind, and erosion will decline as the vegetatioestablishes (Tucker,

2003).

Where a severe fire has removed all vegetation and litter and surfaces are severely
charred,and are susceptible to erosion by wetthdgying, heatingcooling and
freezingthawing, in the absence of vegetation, these processes would continue until
the entire peat mass is lost (Maltby et al., 1990). Where peat soils are relatively
shallow, ignitioncan be complete and the soil reduced to a layer of ash on top of the
mineral substrate. After severe fire extensive areas of bare peat can still be found
after ten yeas or more (Legg et al., 1992, Tallis, 1973, Yeo, 1997).

The recovery of heltand vegetation after a fire is a function of the composition of

the plant community, the age of the plants since the last fire, the composition of the
seed rain onto burnt areas and the characteristics of the fire itself (Hobbs and
Gimingham, 1984b, Holsband Gimingham, 1984c, Hobbs et al., 1983, Marrs, 1986,
Gloaguen, 1993.) As heather ages, there are fewer stems and flowers and the ability
of the plants to resprout after a fire declines after about 12 years (Miller, 1970,
Mohamed and Gimingham, 197erdowski and Siepel (1988) found that 90% of
stems sprouted from fivgear old Calluna, but this figure declined to 10% in stands
that were 20 years old.

Where fire kills the established plants, many species will persist through seed
germination, althogh this takes longer initially as germination can lag behind re
sprouting regeneration by-2 years. Thus, burning of old stands of heattarkill

most of the established plants and leads to seedling regeneration, which takes
longer. Fire temperaturesf 500°C or more, lasting over a minute will kill the stem
bases of heather, and a temperature of 200°C will kill heather seed, with short
exposure to 4660°C stimulating germination and higher temperatures and exposure
times progressively reducing it (Vilaker and Gimingham, 1962, Whittaker, 1961)
Most of the seed bank in heathland lies within the tof8 2m of soil (Legg et al.,
1992).
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A review of a rigorous sample of studies on burning on wet heath and bog found that
although results were mixed; burnitgnded to promote the dominance of a few
species; encouraged a move from dominance of ericoids to graminoids; increased
the proportion of bare ground and resulted in a decreased abundance of key species
(Stewart et al., 2004a). In all cases the burniaarerere within grazing blocks and

the effects of grazing after burning were not assessed. Generally there were no
consistent changes in species composition following burning but a trend towards an
increase in bryophytes and the promotion of dominanc€dfuna vulgaris
Eriophorunspp andMViolinia caeruleaThe review found that there had been only

one study of rotational burning and few studies examined vegetation structure
(Stewart et al., 2004a).

The review also found that there was no significant eftédiurning on heathland

plant diversity overall but that the effects of a single burning cycle can reduce
biodiversity in old stands. Stevenson et al (1996) found that serially burned sites on
dry heath were generally more heterogeneous floristicallyntkaburned sites,

which were generally dominated by ericaceous dwarf shrubs and bryophytes. Plant
species richness varied with the time elapsed since the last burn and was generally
better in burnt than in urburnt stands, except in mature stands wheregvis higher

in the absence of burning. Too frequent burning may encourage fire resistant
species such as purple megrass and debilitated heather because it is burnt off too
frequently (see Grant et al 1963; Miles 1987).

After a fire where temperature ahintensity are more moderate, vegetation
recovery will be largely influenced by the vegetation composition before the fire,
although subsequent management, particularly grazing and trampling, will modify
regeneration pathways. The less palatable or bre#tdapted species may be
favoured by grazing, so that, for example, cross leaweath and the more
unpalatable graminoids may benefit initially at the expense of heather. Burning of
old stands of heather on a dry Scottish moorland resulted in iniblainisation by
wavy hair grasBeschampsia flexuogklobbs and Gimingham, 1984a). On wet
heath, fire led to dominance by a range of graminoids that were not supplanted by
dwarf shrubs for about 15 yearsuyZall, 1981). Where mat gradéardus stricta
dominance resulted from burning after an uncontrolled fire, heather had resumed
dominance after nine years (King 1960). Stevenson et al (1996) found that two
serially burnt stands of dry heath aged more than 19 years when burnt had lower
species richness than thhurnt controls.

In Dorset, comprehensive heathland surveys in 1978 and 1987 allowed an
assessment to be made of vegetation recovery rates and patterns following a severe
fire in 1976 (Bullock and Webb, 1995). This found that the proportions of broad
habitat types present before the fire were the same 11 years later after recovery. In
scrub areas, however, there was evidence of some replacement of gorse by birch,
and some increase in bracken cover.
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Following fires on dry heath, initial colonisation bysHived bristle bent grass
Agrostis setacepeaked after four years and was replaced by heather, while on
wetter areas, purple moegrass initially increased but then gave way to heather.
However, on dry, humid and wet heath, neither the extent nor cosifion showed
any effects of the fires by 1987.

On southern heathlands in Brittany, following wildfires, the initial recovery and
colonisation by bryophytes and grasses can delay recovery of dwarf shrub vegetation
and it may take up to 20 years for heathreturn, while on the better soils, and

where there is no grazing, fire may encourage the regeneration of birch woodland
(Clement and Touffet 1990; Gloaguen 1990). However, occasional burning may also
remove litter and slow nutrient build up, and thuslpeo prevent the replacement

of nutrient-poor conditions dominated by ericaceous shrubs with richer, grass
dominated communities (Aerts 1990; Berendse et al 1994). However, fires to
achieve this aim would be less damaging to other features if carriethtarttionally

and in a planned way in winter.

Marrs et al (2004), found that burning reducktblinia vegetation height but there
was rapid recovery after two years, after which vegetation was higher than on
unburnt areas, with little effect in reducingolinia.

There is little information on rates of recovery following fire at different times of

year, although heather regenerated more successfully in autumn than in spring in
experimental fires in Scotland (Miller 1970). Where fires are severe, causing charring
and damage to the peat surface, initial-celonisation where the soils or surfaces

are stable may be by crustose lichens, which can inhibit regeneration to a heathland
vegetation (Legg et al., 1992). Often colonisation is by bryophytes, possibly with a
sucession from smaller cushion species to the lafgelytrichumspecies, and can

last for a decade or more (Maltby et al., 1990, Anderson, 1997).

Repeated or hot fires are also likely to encourage bracken invasion, particularly in
older stands of heather (Euer, 2003). However, a study by (Nimes, 1995) found
that in the Quantock Hills in Somerset, bracken was more likely to have replaced a
dwarf shrub community if the ground had remained-omrnt during 19381987 than

if it was burnt at least once during thperiod. This contrasts with (Anderson, 1986)
who recorded a significantly higher rate of spread of bracken into heather moorland
after a wildfire in the Peak District than in an unburnt control area.

On peatlands, plants with growing points at or belgund can have a competitive
advantage over those, such as the heathers where growing points are above ground.
This can encourage the former including purple moor grass (whose shoots are above
ground but protected by sheathing leaf bases), deer grasgrcgrass and purple
smallreed gras€alamagrostis canescetsspread after fires. Bryophytes such as
Polytrichumssp. Aulocomnium palustreandCampylopus introflexusan increase

after fire on peatlandshelped by the release of nutrients by fire (Rowell 1988).
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Summer fires can lead to a reduction in crowbdEngpetrum nigrunfHobbs, 1984,
Anderson, 1986). The effects of burning on Sphagnum spp. appear to be variable,
may be less damaging where watabtes are high and fires are cool, and are not
always detrimental, although both mosses and lichens are likely to be damaged
when fires are hot (Shaw et al., 1996, Macdonald, 2000, Tucker, 2003). On acid
grassland, large scale burning, under low intengigzing can lead to purple mcor
grass dominance and substantial areas of uniform, eaged and specigsoor

habitat (Tucker, 2003).

There is a substantial literature on the effects of both controlled and wildfire in
North America, Australia and thdediterranean on individual species or groups, but
few studies in the UK.

Any wildfire during the bird breeding season will normally destroy nests and eggs
together with unfledged young within the burnt area, and in a severe fire, possibly
adult birds wiich can get sucked into the fire by fierce air currents generated by the
heat.

On lowland heathland only one study has looked in depth at the effects of fire on a
bird species in the UK (Murison, 2007). The study looked at the effect of heathland
fires onDartford warbler Sylvia undata, a small passerine, largely confined to
heathlands and strongly territorial at all times of year except in severe weather. Thus
where a fire has impacted a Dartford warbler territory, the birds will continue in
occupation ifenough habitat has survived within or adjoining the territory to allow
survival, even if breeding is not possible.

Murison found that generally Dartford warbler pairs affected by fire had fewer

broods and raised fewer young overall than unaffected pdtteagh clutch size and
nesting success was unaffected. This could partly be caused by a delay in the start of
breeding as has been found for passerine species on Australian heaths where this
was attributed to a lack of materials for nest building and e@aate food for egg
production(Brooker and Rowley, 1991). Murison also found that Dartford warblers
continued to make use of burnt territories provided some unburned patches
remained. If less than half a territory was burnt then 83% of such territoriesdvou

be occupied by a territorial male the next season dropping to 50% occupancy if more
than half were burnt, 25% occupancy with 90% burned and absence if the whole
territory was burnt. Some 45% of birds enlarged their territories to take in adjoining
un-burnt ground.

Overall, there was drop of 41% in Dartford warbler breeding density in sites affected
by wildfires in the following year, similar to a figure recorded for Dartford warblers
after fire in Mediterranean scrubland (Pons et al., 2003).

Overall, ina study of Australian heathland birds 81% of the species previously
breeding were still able to nest despite the fire, mostly using only sprouting plant
species as nest sites (as opposed to plants regenerating from seed), and with one
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species using unuslia high sites in trees for two years after the fire ). But in one
species postire breeding productivity was severely depressed due to increased
predation(Brooker and Rowley, 1991).

5.88 In Mediterranean scrub, bird abundance and species richness increagiedly after
the first year for five years after a fire with the community continuing to support
openspace species as well as an increasing abundance of scrub nesting species
(Herrando et al., 2002), although it has also been reported that eyparce speies
which have colonised burnt areas can show a marked decrease in density after only
two years (Pons, 1998)

5.89 These studies suggest that that:

9 Fires that cause substantial damage to the vegetation can lead to a severe
initial decline in bird populations gending on habitat and species, but even
small patches of surviving vegetation can be enough for some species in
heathland and grassland to persist and breed.

9 After afire in a scrub grassland mosaic, open ground species such as larks
and pipits can moveniand persist for some time with the recovering
populations of scrub species

1 Where fire damage to the ground or shrub layer vegetation is patchy,
strongly territorial species will stay on their territories and can breed
successfully

1 After afire, many spées will stay in their territories if resources permit and
will make use of remaining features for nesting where these would not
normally be used in uburnt habitat

9 Birds breeding in burnt areas produce fewer young than birds ibumnt
areas due to leer breeding and fewer broods rather than lower clutch and
fledged brood sizes or lower nest success.

1 Declines in breeding bird populations could be greater in later successional
stage vegetation such as woodland than in early or arrested successional
stages such as heathland or grassland.

1 Recovery of prdire levels of abundance and richness in bird populations of
scrub, heathland and grassland species can be raghdy@hars).

Reptiles

5.90 There are numerous examples of the effects of fire on reptile pomratiwith
direct mortalities as a result of fire and subsequent predation of the survivors in the
aftermath with an absence of cover and food (Nature Conservancy Council, 1983).
Little work has, however been carried out to estimate mortality levels anovery
rates. After a large heathland fire on an area with an estimatedfipegpopulation
of 7001050 smooth snakeSoronella austriaceonly nine adults and two broods of
young (five and eight) were discovered during a search after the fire, together wit
30 sand lizardkacerta agilisvhose prefire population would been substantial
(Spellerberg, 1977). There could presumably be a similar mortality of adders and
common lizards after a fire on Cannock Chase. It is suggested that the rate of
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recovery of eptile populations after fire will be affected by the extent of open
habitat after fire, the speed of recovery of important plant species and the more
gradual accumulation of leaf litter and dead wood (Driscol and Henderson, 2008).

5.91 Fire is seen as a majthireat to reptile populations and causes the most damage
during the reptile active season (MarglOctober). Fires are particularly devastating
to reptile populations because of their specific habitat requirements and restricted
home ranges. Depending ¢ine intensity of the fire suitable hibernation sites for
reptiles could also be lost.

5.92 Most of a population of common lizardsicerta viviparan an area of about 1 ha of
heathland at Strensall Common in Yorkshire were killed when this was severely
burnt. However, repeated surveys found that the population had recovered its
estimated numbers after three breeding season, with recolonisation largely by
young first year individuals coming from an-barnt adjoining heath (Simms, 1969).

5.93 In summary:

1 Reptiles & particularly susceptible to incineration by fire as they are slow
moving and largely live above ground and have a limited home range

1 Where ground cover has been removed reptiles are at an increased risk of
ground and avian predation as they are largadyive in daytime. With the
loss of ground cover there is little or no prey availability for the surviving
reptiles.

1 Where patches of vegetation survive fire these can act as sanctuaries for
reptiles

1 In smaller fires, burnt areas will be-oelonised byreptiles from adjoining
un-burnt habitat within a few years, but large fires can suppress population
for a considerable time or cause local extinctions particularly in a
fragmented landscape.

Invertebrates

5.94 There have been few studies on the effects of fireinvertebrates of heathland or
moorland and with those studies that have taken place often limited in scope, based
on specific collection and sampling methods and without controls (Tucker, 2003).
Generally the consensus from research studies is thavstimll above ground
AYDSNILISONIGSa NS RSAUNRBESR o0& FTANB ¢KSOK
provided adjoining, undamaged habitat is present, then these can serve as refugia
and recolonisation can take place (Merrett, 1976, Ghandi et 8012 Harper et al.,
2000, Tucker, 2003). Burning also reduces the populations of soil dwelling
invertebrates in dry habitats (Buffington, 1966, Rickard, 1970, James, 1988, Ahigren,
1974) but not those of wet habitat (Ditlhogo et al., 1992)

5.95 Following a fireas the vegetation develops, the mix of invertebrates changes from
early successional species of bare ground habitats to those species characteristic of
the greater diversity of structure of more mature vegetation with its associated litter
layer (Merrett 1976, Usher, 1992, Usher and Smart, 1988, Gardner and Usher, 1989,
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5.96

5.97

5.98

5.99

Disturbance

Andersen, 1991, Brian et al., 1976). However the greatest diversity of invertebrates

can be on the pioneer and degenerate phases of the heather communities on upland

moors (Gimingham, 193 BarclayEstrup, 1974)

Recovery of the full community of unburnt areas can take as little as two years in
grassland to 20 years in heathland habitats (Panzer, 2002, Bell et al., 2001) Some
species and communities can benefit from the open conditionsviatig a fire or in
regularly burned sites (Johnson, 1995, Joy, 1995, Delettre, 1995, Cadbury, 1992a,
Cadbury, 1992b) while others can be seriously depleted or even eliminated (Kirby,
2001) .

Where fires are extensive, whole populations of invertebrateshmdestroyed and
large fires may cause local extinctions in less mobile species. Invertebrate groups
which are most vulnerable to fire in open habitats are those present in the litter as
eggs or larvae in spring when many fires take place, species witlooe generation
per annum and sedentary or flightless species or groups. These include molluscs,
leafhoppers, grasshoppers and some butterfly and moth species (Panzer, 2002,
Kerney, 1999).

In general, burning is seen as particularly harmful to investds where fires are
severe or cover large areas (Kirby, 2001, Tucker, 2003, Aked, 1984).

In summary:

9 Soil invertebrates are more vulnerable to fire in dry than in wet habitats but
there have been few recent studies

1 In anumber of habitats, especiallyotbe adapted to fire management such
as heathland invertebrate communities recover quickly from small fires

1 Some invertebrate species benefit from fire management, either
immediately or in the medium term

1 Following fire, invertebrate communities follow aceessional path related
to the decline of bare ground and recovery of the vegetation, and a mozaic
of habitats of different ages following fires provide a range of suitable
conditions for these communities

1 Large fires can be very damaging, delayingalenisation and threatening
extinction to more vulnerable species

1 Species with low vagility (dispersal abilities) or those with a life cycle
vulnerable to a disturbance effect such as a fire are most at risk

Introduction and definitions of distubance

5.100

EAZGAINDF YOS OFy 08 RSTAYSR & Fye Kdzvhy

behaviour or survival. By far the majority of the literature (and there are thousands

of studies), focuses on birds (for general reviews on pedestrian access and heathland
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birds see Sidaway and Ramblers' Association., 1990, Whitfield et al., 2008, Woodfield
and Langston, 2004, Lowen et al., 2008). Disturbance can also affect mammals,
herptiles and invertebrates (for general reviews see Edgar, 2002, Lowen et al.,
2008,). Tk range of studies is potentially bewildering, demonstrating a range of
different impacts, in different circumstances, to different species. For example,
Ficetola et al. (2007) show strong differences in the response of different species to
the same soure of disturbance. There is still contention about the applicability of
some methods of study and the actual impacts on populations (Gill, 2007).

5.101 The presence of humans in the landscape can cause animals to flee and can also
result in impacts such asdreased predation (for example because the adults when
flushed betray the presence of a nest) or direct trampling (of invertebrate burrows
or nests). Disturbance can also result in an increase in stress levels, reduced feeding
time or the avoidance of o#rwise suitable habitat.

5.102 Although most disturbance events are not intentional, it is important, to highlight
that deliberate disturbance of some species is illegal. The offence of intentionally
disturbing protected species occupying places used foteshet protection was first
AYGNRRdAzZOSR Ay aSOGA2y o 2F (GKS 2AtREATFTS |
to species listed on Schedule 5 to the Act. A similar but slightly wider offence was
introduced by the Conservation (Natural Habitats &c.) Repui A 2 ya wmdpdpn 6 Wi
I FoAGEFEGAE wS3dzE  §A2yaQ0Y 6KAOK LINRPKAOAUGSR
Protected Species wherever it occurred. Section 9 of the WCA was later amended by
the Countryside and Rights of Way Act 2000 to include both intentional ankéess

disturbance.

K

Mechanisms: the types of activity that can cause disturbance
5.103 Studies have shown disturbance effects for a wide range of activities besides simply
LIS2 LY SQ&a LINBaSyOS Ay GKS fIyRaoOlFILISsE F2NJ S
review) and dogs (Banks and Bryant, 2007, Lord et al., 2001). Some types of
disturbance are clearly likely to invoke different responses. In very general terms,
both distance from the source of disturbance and the scale of the disturbance (noise
level, groy size) will both influence the response (Beale and Monaghan, 2004b,
Delaney et al., 1999). Studies that have compared different types of disturbance
usually show a weaker behavioural response to:

1 vehicles than to people on foot (Pease et al., 2005, Reak, 2005, Taylor
et al., 2007);

1 people without dogs rather than people with dogs (Lord et al., 2001, Taylor
et al., 2007, Banks and Bryant, 2007)

1 slower moving than fast moving sources of disturbance (Ronconi and St.
Clair, 2002, Eason et al., 2009)

9 smaller groups rather than larger groups of people (Beale and Monaghan,
2005, Beale, 2007, Fernandéuaricic et al., 2002, Taylor and Knight, 2003,
Townshend and O'Connor, 1993)
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1 people following regular routes/trails rather than wandering randomly
(Fairbarks and Tullous, 2002, Peaegggins et al., 2007)

5.104 There is conflicting evidence on the disturbance effects of horses. One study
(Lafferty, 2002) found that birds were more likely to take flight from herders
compared to people on foot. In contrastiger (1986) suggests people on
horseback do not seem to threaten birds, even though horse riders frequently
moved rapidly. Three studies have compared people on foot to people on bicycles
and there is conflicting evidence with one study showing a seongsponse than to
hikers and another no difference between bikers and pedestrians (Gander and
Ingold, 1997, Taylor and Knight, 2003). In both cases the studies involved large
mammals.

Seasonality and temporal variation

5.105 Disturbance has different impacés different times of year for all taxa. During the
breeding season individuals will usually be tied to specific locations and young may
be particularly vulnerable to trampling or predation. During the winter individuals
will be free of the constraintassociated with breeding but disturbance issues may
interact with the weather, and the energetic costs of disturbance may be more
severe in cold weather, particularly for groups such as shorebirds or reptiles.

5.106 The bird breeding season ranges from Jandiargpecies such as crossbill through
to August for some species (such as nightjar or ringed plover). For mammals there
Oy 68 &AYAfI NI G NAIFIGAZ2yaT F2NJ SEFYLXES ||
lasts from June to August whereas badgers givé lietween midDecember and
P LINR E 0 @ LG Aa aLISOASa T2N) gKAOK GKS o0NEBS
and recreational season (i.e. July and August) that disturbance may be a particular
issue, especially those that occur in habitats such ashesathat tend to be
particularly busy in the summer. .

Particular Species or Species Groups
Mammals
5.107 When compared with the wealth of research relating to human disturbance of birds,
there are few studies of mammals in the UK and disturbance. A nuafiber
terrestrial mammals are protected from intentional or reckless disturbance under
GKS 2AfREATS 9 [/ 2dzyiNEB&aARS ! OG0 mopym 6W{OK
wS3dzE F GA2ya mdpdn S6WIAINRLISIY t NPGSOGSR { LIS
red squrrel. The only species of mammal included in the SAC and SSSI designations
are bats (five species) red squirrel (no longer present) and fallow deer.

Bats

5.108 Excessive disturbance is likely to cause bats to abandon a site or possibly be a cause
of mortality, but there is little documented evidence or examples, probably due to
the level of legal protection afforded, which would prevent a large number of
experimental studies. However there is also increasing evidence that disturbance
without contact can alsbave a negative effect upon bats and their reproductive
success. Disturbance to bats during their hibernation period can be particularly
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harmful, with light, temperature changes and noise all causing bats to be aroused
from their hibernation. This causenergy loss during a time when conserving fat
stores is criticalMaternity roosts are also particularly sensitive to disturbance, and
with bats only raising one young per year, the consequences of maternity roost
disturbance on population levels can bgrsficant (Mann, Steidl and Dalton 2002).
Disturbance to bats can also occur when they are actively foraging. Lighting can
cause disturbance to bats and has been shown to disrupt flight patterns (Stone et al.,
20009).

Deer

5.109 There are two deer species preset Cannock, roe deer Capreolus capreolus and
the introduced fallow deer Dama dama. Deer respond to disturbance and there is
evidence that their distribution, physiology, breeding success and survival can all be
affected by disturbance (e.g. Mitchell &tt, 1977, Yalden, 1990). Domestic dogs can
chase (and sometimes kill/maim) deer (see Taylor et al., 2005 for review).

Birds

5.110 The enormous volume of literature on disturbance to birds means that there is
evidence for disturbance effects for a wide rargfespecies yet few studies place the
disturbance in any kind of population context or identify whether disturbance is
actually a conservation issue.

5.111 During the norbreeding season, the main impacts of human disturbance on birds is
interruption to foragirg and, to a lesser extent, roosting (Woodfield and Langston,
2004). There is a body of research suggesting that responsiveness to disturbance is a
speciesspecific trait (e.g. Yasué, 2005). The extent to which disturbance affects the
actual distributionof individuals within a site will vary according to the species
Ay@2t @3SRT (GKS | @FrAfloAfAdle 2F 20KSNJ NBazdz
stress, for example during cold winter weather when food resources are scarce,
birds may be less eastlysturbed than at other times (Burton, 2007, Stillman and
GossCustard, 2002a), they may simply not be able to afford to stop feeding.

5.112 ¢CKSNB YlIe Ffaz2 0SS aSlrazylt GFNRIFIGAZ2Y 6A0K
disturbance, as individuals alter their threstidh response to shifts in the basic
trade-off between increased perceived predation risk (tolerating disturbance) and
the increased starvation risk of not feeding, i.e. avoiding disturbance (Stillman and
GossCustard, 2002a). Towards the end of wintergratory birds need to increase
feeding rates to provide energy for migration to breeding grounds. As winter
progresses, Eurasian oystercatcher energy requirements increase and their feeding
conditions deteriorate. To survive they spend longer feedirdysmhave less spare
time in which to compensate for disturbance. Later in winter, birds approach a
disturbance source more closely and return more quickly after a disturbance. Their
behavioural response to disturbance is less when they are having rnifoceilty
surviving and hence their starvation risk (avoiding disturbance) is greater (Stillman
and GosgCustard, 2002a). It is thus important to measure subtle behavioural
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5.113

5.114

5.115

changes in foraging rates along with key ecological variables in order to assess t
true impact of human disturbance on migratory shorebirds (Yasué, 2005).

There are a suite of breeding bird species associated with lowland heattland
nightjar, woodlark and Dartford warblerfor which there is a strong body of

evidence for disturbanceffects. These have been summarised in lategl (2009)

and will not be repeated in detail here. Suffice it to say that disturbance effects have
been found to be related to nest failure in nightjars, later breeding and lower
breeding productivity in D#¢ford warblers and failure to establish breeding

territories in woodlarks. (Mallord 2005, Malloed al 2007, Lileyet al2006, Murison
2006, Murisoret al 2007, Clakre, liley & Sharp 2008, Liley and Clarke 2003).
Heathlands are also important in winteihen sites may be used by roosting raptors.

Reptiles

Edgar ranks the adder as the second most vulnerable reptile (after the sand lizard) to
impacts from recreation. He draws on anecdotal evidence to suggest that adders

can be surprisingly sensitive thd presence of humans. Disturbance can result in
adders being flushed from basking locations and can force them to expend energy in
cold weather. Edgar also documents evidence for direct mortality as a consequence
2F LIS2L)X SQa FSIFENI 2F | LkAazyz2dza ayl1So

Invertebrates

For many invertebrate species it is difficult to untangle the importance of access
levels in modifying habitats (discussed in the damage section) from the direct
impacts of trampling and disturbance. Disturbance and direct mortality from
trampling are however clearly issues for some species or particular groups and we
highlight these below:

1 Deadwood invertebratesOn sites with public access, bark stripping and
breaking up rotten wood can do considerable damage to the invertebrate fauna
(Kirby, 2001). Removal of deadwood and dead and rotting trees is a major
threat to saproxylic (deadwood) invertebrates (Alexaneteal., 2005f,

Alexander et al., 2005g, Alexander et al., 2005h, Alexander et al., 2005i, Kirby,
2001). This micrbabitat is often removed for health and safety reasons and
also by the public for camp fires etc. Anderson (1992) discusses the
consequencs of the removal of deadwood for camp fires for woodland
invertebrates.

1 Species associated with trackways and paftteess has been shown to impact
on behaviour for tiger beetles in Turkey (Arndt et al., 2005). Arndt et al. looked
at three different duneareas with varying levels of human activity. The activity
of adult tiger beetles diverged during the tourist season, decreasing markedly
with increased disturbance. Larval activities showed similar trends, with first
and second instar larvae practicallysaint from the heavily disturbed section.
For diurnal, surfacéeeding species that occur on bare ground(such as paths
and tracks) disturbance can clearly be an issue. Trampling may also result in
direct mortality. Observations @. hybridan France nted a high mortality of
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adults on a wellised cycle track across dunésie to crushing by bike tyres
(Alexander et al., 2005b). Liddle noted 10 times fewer invertebrates and a much
smaller number of species on trampled dunes (with only 50 tramples pekwee
compared with adjacent tirampled areas. Anderson (1992) discusses the
implications of trampling in woodland habitats upon soils, with a decrease in
soil nitrifying bacteria and effects upon soil dwelling invertebratgayfield

(1979) undertook a sxific study on the effects of trampling dmolophilus

ater, a peatland cranefly, finding significant effects upon the species, mainly due
to physical crushing having the potential to kill a high proportion of larvae

within the peat. Lower numbers of ime were found by Bayfield along

pathways as a consequence.
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Appendix 1: Maps from Field Visits/Assessment
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Map 1: SAC and SSSI Units

(numbers on map are SSSI units)

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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Map 2: Target Note Reference Numbers D SAC
(Southern part of SAC)

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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Map 3: Target Note Reference Numbers D SAC
Middle part of SAC)

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.

76



Impacts of Recreation

to Cannock Chasg&AC

4106 4156

1648 4163

1162

\ i Boaon S Phwsiat n =
o] Yee
o
e ,)~_"
120 i
an %119 3
a3 sus i
15 TmEEr 117 S
\\ e o
N 108 qqp
0w v
-
101 g9
s
7
196, 405 soraeo
\'\.\ 91
X\s_"-
g7 90
,‘-‘\ 188 Vg,
o Gy
T e A0 T
4 4 A
127 * 470 -6
£ 125
s 126 24 e
% o 60 ‘61
P \l
W g0 132 123 "3 -
N N 4131 @3
& Canncck Chase 4141
N Country Park "‘-7-“5
N “w
3 N3g
2 49
aa?? 2
= b ' 53
beee - 50
\ asf 156 % it
137*
\
N
3% N\
EC
g \ Bs
v‘\
-
¢ spuivenr
B SvShede
W
"\
*
poos
e
S atriod
Map 4: Target Note Reference Numbers
Northern part of SAC)
Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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@ Particular impacts relating to bikes (40)
Map 5: Selected examples of

impacts relating to cycling I:] SAC

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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@ Instances of path expansion (14)
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Map 6: Selected examples of path expansion

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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Map 7: Selected examples of
impacts relating to dogs

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.

@ Particular impacts relating to dogs (42)
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Map 8: Selected examples of
impacts relating to horses

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.

@ Impacts relating to horses (42)
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@ Locations where enrich observed (19)
Map 9: Selected examples
of enrichment I:l SAC

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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@ Particular instances of erosion (28)
Map 10: Selected examples
of erosion I:l SAc

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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@ Impacts relating to vehicles (21)

Map 11: Selected examples of
impacts relating to vehicles I:l SAc

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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@ Particular instances of path widening (22)
Map 12: Selected examples
of path widening I:l SAc

Contains Ordnance Survey Data.
©Crown copyright and database right 2011.
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