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Preface

The objective that was set at the outset of this book was to produce a set of instructions that would enable anyone with an interest in tree-roosting bats, anywhere in the British Isles, to make an objective assessment of any wooded habitat type for its potential to hold bat roosts.

In order that the instructions were accessible, they were to be in plain English and following a logical progression.

The finished article has a bias to professional surveys. However, in the final analysis, it is concluded that the objective has been achieved.

Nevertheless, the reader should keep in mind that the variables that influence any aspect of the natural world are like a multitude of spheres, each of which is densest in the centre. These spheres represent the individual bat, the age of the bat, the sex of the bat, the species of the bat, the prevailing weather, the climatic trend, the season, the individual tree, the tree species, the habitat, the environment … the complexities are endless! Without any pressure bearing on them, the spheres are perfect orbs, but the spheres are never static and as they move they are pushed and pulled in a multitude of ways, sometimes with wide spaces between, and sometimes squashed together. In some combinations, the spheres may melt into each other like the bulbs of wax in a lava-lamp, only to separate entirely again and then repel each other like opposing magnetic poles when the combination is even so much as subtly different.

The scope of this book is such that it must rely to a degree on generalisations. These generalisations represent the firm centre of the individual spheres that are the least subject to being squashed or stretched: the solid ground. The further away from the centre, the more uncertain the situation becomes, and these uncertainties cannot be shoe-horned into a field-guide. The longer the book exists, the more people will encounter situations that confound the generalisations.

In order to anticipate this situation, the book exists as a framework that relies on the living cells of the BTHK Database. It is hoped that the use of the book and the Database will result in more roosts being found, more records being submitted, and the strength of the analysis increasing to a point where generalisations are no longer required.

Until that day, the reader should keep in mind the words of Douglas Bader: ‘Rules are for the obedience of fools and the guidance of wise men.’ Some of the evidence reviewed is unequivocal and to ignore it would be irresponsible. The advice is experience-based and should not be applied as a set of rules without taking into account Bader’s maxim. It is nothing more than an account of methods that have been found to be broadly effective. Although the methods might be adapted by an individual to suit his or her own project, they may equally be abandoned entirely in favour of something else that better suits the talent and skill of the individual.

Now read on …
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CHAPTER 1

Rationale



	In this chapter



	Introduction
	Curiosity and necessity



	Pre-existing published advice
	Its effective application



	Motivation
	A cursory review of legislation



	Objective
	Policy and the threshold of “reasonable likelihood” (‘more-likely-than-not’)



	Proportionality
	Balance; ensuring the ends justify the means




1.1 Introduction

There is more than one reason for reading this book, but all reasons can be divided into two broad camps:


	»Curiosity.

	»Necessity.



If you have opened this book because you are curious, then you know your level of motivation and what you hope to gain from the exercise.

If you have opened this book out of necessity, it is possible you do not want to read it and may not be motivated at all.

The irony is that those of you reading out of curiosity may read this chapter or not as you choose, but those of you reading out of necessity, even if you have little or no motivation, must read this chapter.

Let there be no misunderstanding: every tree is contentious and a woodland is an anvil waiting to fall Looney-Tunes-style upon the career of the unwary.

There is always public opposition to any operation that may fell trees. If you are assessing an area of woodland in support of a development proposal, you may well find yourself in the local paper. If you are assessing Ancient Semi-Natural Woodland in support of a development proposal, it is well within the bounds of probability that you will end up facing a Public Inquiry and national infamy, so you would be wise to ensure your appraisal is robust, because the opposition may bring in a hired-gun to try and shoot it full of holes.

In the recent past it has been common practice for appraisals of wooded habitat to defer to published guidance, in an (entirely understandable) attempt to guard against the possibility that a client might fall foul of conservation legislation, and to avoid any challenge from a third-party (such as a Local Authority Ecologist).

1.2 Pre-existing published advice

At the time of writing (2018), there are currently two publications that deal with roost surveys in wooded habitat:


	»British Standards Institute 2015. BS 8956 – Surveying for bats in trees and woodland. BSI London; and

	»Collins J. (ed.) 2016. Bat Surveys for Professional Ecologists – Good Practice Guidelines. London: Bat Conservation Trust.



Both include sensible advice and both have an entirely honourable foundation. Nevertheless, this book will not refer to either of these guidance documents again following this chapter. The reason for this is that routine deference to published guidance (without having reviewed the differences between each individual species, and thereon tailored the actions advocated to the most effective equipment, method, timing and effort in the context of a specific project) dulls the edge of the surveyor. To a certain extent, it also denies the surveyor the satisfaction of designing the survey, and ultimately the joy of performing it.

Thankfully, the authors of both guidance texts were sufficiently experienced as to anticipate this, and both allow for creative input in the design of appraisals.

The British Standard opens with this statement:


“As a guide, this British Standard takes the form of guidance and recommendations. It should not be quoted as if it were a specification or a code of practice and claims of compliance cannot be made to it.”



This is also the spirit of text within subsection 1.1.3 of Bat Conservation Trust’s Good Practice Guidelines, which states:


“The guidelines should be interpreted and adapted on a case-by-case basis according to site-specific factors and the professional judgement of an experienced ecologist. Where examples are used in the guidelines they are descriptive rather than prescriptive.”



Furthermore:


“It is accepted that departures from the guidelines (e.g. either increasing or decreasing the number of surveys carried out or using alternative methods) are often appropriate. However, in this scenario an ecologist should provide documentary evidence of (a) their expertise in making this judgement and (b) the ecological rationale behind the judgement.”



In this context ‘descriptive rather than prescriptive’ might be taken to mean that the examples are not rules that must be enforced. Nevertheless, although the guidance is not a book of rules, any deviation should be supported by tangible evidence that demonstrates unequivocally the following criteria:


	»The circumstances warranted the deviation.

	»The method and intensity employed can be proven to be appropriate for the circumstances.



In essence, the requirement is for evidence-supported action, which is both reasonable and sensible. An approach that has been found to satisfy this requirement has been to design the survey and, when the team is satisfied that the design will collect robust data that is justifiably necessary and that can be meaningfully interpreted within a repeatable framework, to compare their design with BS8956 and the guidance produced by Collins (2016) to see how far their design deviates, and why. This ensures the recommendations are supported by evidence to which the reader of any subsequent report will have access, and provides the reader with sufficient information to allow them to perform an independent critical appraisal of the rationale adopted. The process is broadly this:



	Step 1
	Review the legislation, planning policy and case-law, and any pertinent consultation in order to define an interpretation threshold against which data may be compared.



	Step 2
	Collate the existing scientific evidence and ensure copies of any texts that were referred to in the survey design are available for third-party review.



	Step 3
	Gather and collate pre-existing intelligence relating to the site.



	Step 4
	Review the existing intelligence and conduct a proportionality test to decide whether surveillance is appropriate.



	Step 5
	If surveillance is appropriate, review the methods available and chose the most effective suite to suit the context of the site and operation proposed (i.e development, management action, etc.).



	Step 6
	Identify constraints; acknowledge them and mitigate where possible.



	Step 7
	Define the analysis framework and identify the predicted outcome.



	Step 8
	Perform the survey.



	Step 9
	Interpret the results within a repeatable framework.



	Step 10
	Acknowledge any failings and, where possible, make suggestions as to how these might be overcome.



	Step 11
	Actively encourage critical attack in order that any unidentified failings that may potentially exist are found and given due attention.




1.3 Motivation

1.3.1 The law

For most tree-care professionals, ecological surveyors and consultants, our motivation to search for bat roosts is founded in the law, and our desire to remain on the right side of it. There are currently two mechanisms that spur our action:


	»The Wildlife & Countryside Act 1981 (& as amended).

	»The Conservation of Habitats and Species Regulations 2017.



The two pieces of legislation are set out below.

Wildlife & Countryside Act 1981

All bat species are listed under Schedule 5 of the Wildlife & Countryside Act 1981 and receive legal protection under Part 1, section 9, sub-section (4)(b) and (c) which states:


“Subject to the provisions of this Part, a person is guilty of an offence if intentionally or recklessly—




	(b)he disturbs any such animal while it is occupying a structure or place which it uses for shelter or protection; or

	(c)he obstructs access to any structure or place which any such animal uses for shelter or protection.”



Conservation of Habitats and Species Regulations 2017

All bat species are listed under Schedule 2 of the Conservation of Habitats and Species Regulations 2017.

Part 3, regulation 41, paragraph (1) of the Conservation of Habitats and Species Regulations 2017 states:

“A person who—


	(a)deliberately captures, injures or kills any wild animal of a European protected species,

	(b)deliberately disturbs wild animals of any such species,

	(c)deliberately takes or destroys the eggs of such an animal, or

	(d)damages or destroys a breeding site or resting place of such an animal,



is guilty of an offence.”


Note: The offence of damaging or destroying a breeding site or resting place does not include the word ‘deliberately’, but is an absolute offence that does not require any fault elements to be proved to establish guilt.



Part 3, regulation 41, paragraph (2) states that disturbance of animals includes any disturbance which is likely:


	“(a)to impair their ability—

	(i)to survive, to breed or reproduce, or to rear or nurture their young, or

	(ii)in the case of animals of a hibernating or migratory species, to hibernate or migrate; or




	(b)to affect significantly the local distribution or abundance of the species to which they belong.”



1.4 Objective

Although the motivation for performing a survey may have a legislative foundation, the discipline is not an exact science – the law cannot therefore be easily used to define a robust objective, and without a clear objective the interpretation of surveillance results will be handicapped. To explain: the motivation is why the appraisal is performed, and the objective is what the appraisal aims to achieve.1

The fundamental difference between good and bad appraisals is the ability to define the objective.

A good objective is straightforward and single-minded. It may only comprise a component part of an overall wider campaign, but it is palpable; you can see it clearly and hold it in your mind. A good objective ensures the appraisal is not distracted or side-tracked because it knows its weight, worth, and why it is needed, it can therefore justify its own existence and stand its ground when challenged. A good objective has clearly defined limits and can robustly demonstrate whether it has sufficient resources allocated. A good objective will give sufficient confidence for the conclusion to rest only in the facts: there is sufficient evidence to say yes, or there is insufficient evidence to say yes, but that does not mean it is sufficient to say no; the risk can be ameliorated, but not removed.

A good objective, indeed any objective, is not an answer but a question.

The answer the objective may achieve might be definitive, but in our imperfect discipline it will more often be a position within a threshold of probability.2

The first question that will logically be asked is: is surveillance necessary?

In order to answer that question, the objective threshold adopted in this book is that of “reasonable likelihood”.

“Reasonable likelihood” is enshrined in ODPM Circular 06/2005: Biodiversity and Geological Conservation – Statutory Obligations and their impact within the Planning System and within National Planning Practice Guidance.

ODPM Circular 06/2005

ODPM Circular 06/2005 states:


“The presence of a protected species is a material consideration when a planning authority is considering a development proposal that, if carried out, would be likely to result in harm to the species or its habitat.”



Therefore:


“It is essential that the presence or otherwise of protected species, and the extent that they may be affected by the proposed development, is established before the planning permission is granted, otherwise all relevant material considerations may not have been addressed in making the decision.”



However:


“Bearing in mind the delay and cost that may be involved, developers should not be required to undertake surveys for protected species unless there is “reasonable likelihood” of the species being present and affected by the development.”



National Planning Practice Guidance: Natural Environment – Biodiversity and Ecosystems

Paragraph 016 of National Planning Practice Guidance (NPPG): Natural Environment – Biodiversity and Ecosystems states:


“An ecological survey will be necessary in advance of a planning application if the type and location of development are such that the impact on biodiversity may be significant and existing information is lacking or inadequate.”



Furthermore:


“Where an Environmental Impact Assessment is not needed it might still be appropriate to undertake an ecological survey, for example, where protected species may be present.”



However:


“Local planning authorities should only require ecological surveys where clearly justified, for example if they consider there is “reasonable likelihood” of a protected species being present and affected by the development. Assessments should be proportionate to the nature and scale of the development proposed and the likely impact on biodiversity.”



“Reasonable likelihood”: ‘more-likely-than-not’

In the context of both pieces of guidance, “reasonable likelihood” means ‘more-likely-than-not’, which in fully accurate terms means >50% probability.

It does not, therefore, mean a vague potential, but rather a situation that is on the positive side of the ‘probable’ threshold, and probable requires proof; a foundation of robust scientific evidence.

Therefore, in an appraisal in support of a planning application, for every question we seek to answer we should provide proof on an increasing scale. Adopting the same principle in an amateur search would also be sensible, as it directs energy to where it is most likely to be rewarded. A list of example questions might include:




	Is it ‘more-likely-than-not’ that tree-roosting bat species are in range of the site?
Can we prove it?

	Is it ‘more-likely-than-not’ the site holds trees?
Can we prove it?

	Is it ‘more-likely-than-not’ those trees hold Potential Roost Features (PRFs)?
Can we prove it?

	Is it ‘more-likely-than-not’ those PRF are suitable to hold roosting bats of the species that are ‘more-likely-than-not’ to visit the site?
Can we prove it?

	Is the combination of bat species, habitat and PRF such that it is ‘more-likely-than-not’ that bat roosts will be present?
Can we prove it?

	Is it ‘more-likely-than-not’ that the operation proposed will affect any tree-roosts that might be present within the Zone of Influence3?
Can we prove it?

	Is it ‘more-likely-than-not’ that existing information is lacking or inadequate to inform an Impact Assessment?
Can we prove it?

	Can we design surveillance that will be ‘more-likely-than-not’ to provide any missing or inadequate information that will be sufficient to inform an Impact Assessment? Fundamentally:

	a.Is it ‘more-likely-than-not’ the surveillance will encounter each individual species of bat or evidence of bats if they are present?

	b.Is it ‘more-likely-than-not’ that we will be able to conclusively identify any bats encountered?

	c.Is it ‘more-likely-than-not’ that we will be able to count any bats encountered?

	d.Is it ‘more-likely-than-not’ that we will be able to sex any bats encountered?



And if not …




	

	e.Is it ‘more-likely-than-not’ that if the surveillance does not encounter bats, we will be able to interpret the field-signs we have observed to either perform a robust appraisal based on the data available or to support a request for more resources?



And can we prove it?

Can we demonstrate that our findings agree with a body of evidence to which the readers of our report have access and can see for themselves that, while the surveillance may not demonstrate presence conclusively, it does support a statement of probability that is above mere potential.
Furthermore, can we demonstrate that the methods we have used and the effort we have expended in pursuing the objective were sufficient to support a robust conclusion?





And so, we come to proportionality.

1.5 PROPORTIONALITY

The need for a proportional approach is enshrined within National Planning Practice Guidance, which requires that:


Assessments should be proportionate to the nature and scale of the development proposed and the likely impact on biodiversity.



Proportionality decides how much effort we expend pursuing the objective, and again we have the word ‘likely’; not a vague potential, but a predictable probability that should be supported by tangible evidence.

The concept of proportionality might simply be thought of as a balance; a set of scales.

An example of proportionality might be the balance between the predicted magnitude of an impact in terms of timing, duration, extent and reversibility, versus the outcome of that impact (i.e. its effect). However, it might also be the balance between the loss of one area of habitat versus the gain of another, or the outlay in terms of appraisal effort versus the additional confidence the expense will provide.

In the latter scenario, in the context of an Impact Assessment, it might reasonably be argued that different bat species will warrant different levels of confidence and therefore different levels of expense.

To illustrate, different bat species have different population sizes and therefore make up different proportions of our bat fauna. In addition, different species have different population trends and different geographical ranges. The situation in respect of each species (including species that are not known to roost in trees) is summarised in Table 1.1.

Population estimates are taken from Bat Conservation Trust (2010) except Bechstein’s bat Myotis bechsteinii which is taken from Harris et al. (1995). Status and population trend are taken from Bat Conservation Trust (2014). Broad distributions are taken from Harris and Yalden (2008), except Nathusius’ pipistrelle Pipistrellus nathusii which is taken from www.nathusius.org.uk/Distribution.htm.

Even if the only difference between the two species were their population size, a proportionate approach in respect of Daubenton’s bats Myotis daubentonii might arguably be significantly less in terms of outlay than the same in respect of barbastelles Barbastella barbastellus, simply because the risk of a negative effect upon the population of Daubenton’s bats is lower.

For example, suppose a single area of woodland was to be felled in order for a development to proceed, and the woodland supported a single colony of Daubenton’s bats and a single colony of barbastelles. For the sake of this discussion, both colonies number 100 bats. If we accept the figures set out in Table 1.1 as broadly accurate, the loss of that woodland would result in the displacement of 0.017% of the national population of Daubenton’s bats, but potentially 2% of the barbastelle population.

Therefore, referring to ODPM Circular 06/2005, any operation that impacts upon habitat which even an individual colony of barbastelle is reliant will be more ‘likely to result in harm to the species’ than the same operation would upon a colony of Daubenton’s bats, and there is therefore a ‘reasonable likelihood of the species being ... affected by the development’.


Table 1.1 The conservation status of British bat species, ordered in increasing level of significance

[image: ]


However, although we have already identified a disparity in risk, this example is oversimplified and assumes both species have the same population trend, the same range, require the same quantity and quality of habitat, are equally detectable, and are equally identifiable, but they are not; the rarer species confounds on all fronts. Furthermore, whilst there is evidence to support the statement that Daubenton’s bats readily adopt artificial roost boxes in the active period, and will overwinter elsewhere in a subterranean site, there is a paucity of evidence (all of which is anecdotal) in respect of compensatory action relating to the barbastelle, which may well remain within the woodland to overwinter. The barbastelle therefore warrants greater effort from the outset, and the proportionality balance for the two species will logically be weighted differently (as it would for all species).

This approach to proportionality was legally tested in the context of planning in 2014, in the case of Cheshire East Council v Rowland Homes [2014] EWHC 3536 (Admin). In this case, a preliminary ecological survey had been undertaken of a site proposed for development on which there were previous records of bats. However, no further specific bat surveys were undertaken. Yet the court held (for a development of just under 100 homes) that the inspector had nevertheless discharged, lawfully, his regulation 9(3) duty when he granted full planning permission for the development, whilst concluding (in the absence of survey data) that there was adequate space within the site to accommodate such protected species and, as derogation would not be detrimental to the maintenance of the populations of the species concerned at a favourable conservation status in their natural range, there were no grounds to suggest derogation under licence would be refused if bats were found to be present at the safeguarding stage.

This site was in Cheshire and there were therefore no grounds to suggest a “reasonable likelihood” that a rare species would be present. However, the site had held a farmhouse, a number of brick-built agricultural buildings, a garden and associated farmyards, so the potential for roosting bats to occur could not be ignored.

More recently, Natural England has published the results of a public consultation in respect of European Protected Species Licensing (EPSL) Policy (Natural England 2016). The outcome of the consultation in respect of Policy 4 – Appropriate and relevant surveys where the impacts of development can be confidently predicted was that Natural England may accept a lower than standard survey effort in support of a planning application where all three of the following apply:




	The costs or delays associated with carrying out standard survey requirements would be disproportionate to the additional certainty that it would bring;
and

	The ecological impacts of the development can be predicted with sufficient certainty;
and

	Mitigation or compensation will ensure that the licensed activity does not detrimentally affect the conservation status of the local population of any European Protected Species.





The case law and Natural England’s EPSL Policy 4 therefore appear to indicate that where it can be proven that effective mitigation and compensatory measures exist for each bat species for which there is a “reasonable likelihood” of presence, but not of an effect upon the species conservation trend, it may not be proportionate for the developer to have to perform detailed surveillance in advance of a planning application. In such a situation, a reasoned and evidence-supported desktop appraisal, with an accompanying due-diligence safeguarding strategy,4 might therefore be sufficient.

The decision whether, and exactly when surveillance is required is not therefore straightforward, but the four stages of a legislative proportionality test set out by Craig and de Búrca (2015) offer a useful framework in deciding what level of appraisal would be reasonable in the context of different magnitudes of impact and their predicted effects upon individual bat species. Adapting the test to suit the context of this book, the four stages that are considered are as follows:




	There must be a specific and identifiable aim for the appraisal proposed.

	The appraisal method must be suitable to achieve the aim (potentially with a requirement of evidence to show it will have that effect).

	The method and level of effort must be necessary to achieve the aim, that there cannot be any cheaper way of doing it.

	The measures must be reasonable, i.e. suit the circumstances, rarity of the species, conservation trend, etc.





This is where this chapter ends. From hereon, Step 1 will be our objective. In this book we have adopted “reasonable likelihood”; is it ‘more-likely-than-not’ that tree-roosts might be present?

It is beyond the scope of this book to attempt to anticipate all the variables in terms of timing, duration, magnitude and reversibility of impacts that each individual appraisal might encompass. However, we can review the ecological evidence, and summarise it into a framework that may be practically applied in the performance of a dynamic risk-assessment, as to whether there are grounds to conclude it is ‘more-likely-than-not’ individual bat species might roost within our site and might thereby be present to be affected. This is actually not as difficult as it might first appear, although summarising the evidence and setting out the framework will take five chapters to achieve (Chapters 2–6).

Step 2 will be dealt with in Chapter 7, where we identify and summarise the methods available to us, as well as their strengths and weaknesses.

Step 3 will be dealt with in Chapters 8–11, where we match the behaviour of each species with the suite of methods we can employ in our site, to identify the single most effective method for each of the individual species, and look closely at the surveillance effort required to reward with robust data in each season.

Step 4 feeds back into Chapter 1, where we initially considered the rarity of each bat species and their conservation trends. However, whether the outlay is reasonable will require consideration on the part of the individual surveillance team that is beyond the scope of this book.

Finally, in Chapter 12 there is some experience-based advice regarding managing client expectations in crisis situations, hazardous trees, bad timing and where surveillance teams might get a second opinion if they are uncertain their strategy is robust.

The evidence base from which this text will primarily draw comprises three sources:


	»Andrews H et al. 2016. Bat Tree Habitat Key, 3rd edn. Bridgwater: AEcol.

	»Andrews H and Gardener M 2016. Bat Tree Habitat Key – Database Report 2016. Bridgwater: AEcol.

	»The Bat Tree Habitat Key Database.



All are available free of charge from www.battreehabitatkey.com.

Save where the information is individually cited and appropriately referenced, it may be assumed that the evidence base is one or more of the three primary sources listed above.

Despite this evidence-based foundation, every situation encountered is a mobile point within a range on a sliding scale; there are no absolutes. In the context of advice, however, boundaries must nevertheless be defined and the threshold of “reasonable likelihood” (i.e. ‘more-likely-than-not’, and in mathematical probability terms >50%) is the threshold that has been adopted in this book.

Therefore, the categorisations identified will represent the typical situations in which each bat species has been encountered. It must also be accepted that the categorisations rely not only upon the data gathered and made available to date, but also upon conspicuous holes in the data. As a result, some of the categories rely on exceptions that prove rules.5

In order to use this threshold in plain English, “reasonable likelihood” is presented as ‘more-likely-than-not’ in the text generally. However, where sections culminate in data interpretation that will decide whether or not further outlay would be proportionate, the conclusions are presented as a ‘test of “reasonable likelihood”’. For complete accuracy, in the tabulated results of statistical analysis, the threshold is any situation where the result is >50%.



1Note the use of word ‘appraisal’ at this stage. This is because not all projects or operations require surveillance data, as will become clearer as the book progresses.

2While yes is often achieved, no is rarely an option, for those of us working out of necessity will have limits imposed upon us from outside, and those limits will have a bearing on how ambitious our objective will be.

3The geographical scale at which impacts upon a target species caused by an operation are identifiable.

4In practice, it would be likely that the need to assess the status of roosting bats within the site prior to the destruction or disturbance of any potential roost habitat would be compelled under a Planning Condition (typically within an overarching Ecological Management Plan).

5An example of this might be that despite the massive amount of radiotracking performed both in the UK and on the continent, there remains a paucity of evidence relating to bats roosting in ivy Hedera helix, which supports the suggestion that the presence of a roost within ivy is below the threshold of ‘more-likely-than-not’.




CHAPTER 2

Tree-Roosting Bats



	In this chapter



	Tree-roosting bat species
	A review of the bat species that have been recorded roosting in trees



	Wooded habitat and tree species
	The broad environments created and occupied by trees and which bat species occupy them



	Sensitivity to isolation
	How far individual species may cross open ground to reach isolated areas of wooded habitat and individual trees



	Seasonal tree-roost occupancy and roost size
	When individual bat species occupy trees and how many bats might be present



	Roost heights
	The heights of tree-roosts occupied by bats in different seasons



	General tree-roost preferences
	Which bat species favour voids, crevices or both




2.1 Tree-roosting bat species

In the British Isles, 14 bat species have been recorded roosting in trees. Grouping the tree-roosting species into their six families, we have:


	»The barbastelle Barbastella barbastellus.

	»The Myotis sp., which comprise:

	−Bechstein’s bat Myotis bechsteinii;

	−Alcathoe’s bat M. alcathoe;

	−Brandt’s bat M. brandtii;

	−Daubenton’s bat M. daubentonii;

	−Whiskered bat M. mystacinus; and

	−Natterer’s bat M. nattereri.




	»The Nyctalus sp., which comprise:

	−The noctule Nyctalus noctula; and

	−Leisler’s bat N. Leisleri.




	»The Pipistrellus sp., which comprise:

	−Nathusius’ pipistrelle Pipistrellus nathusii;

	−The common pipistrelle P. pipistrellus; and

	−The soprano pipistrelle P. pygmaeus.




	»The brown long-eared bat Plecotus auritus; and

	»The lesser horseshoe-bat Rhinolophus hipposideros.



2.2 Wooded habitat and tree species

Although all the 14 bat species identified occupy trees, different combinations of those bat species occupy different habitats, and these habitats can be divided into six broad wooded-habitat types, comprising:




	»Woodland.

	»Plantation.

	»Traditional orchard.

	»Wooded linear landscape elements, encompassing:

	−Hedges;

	−Shelter-belts; and

	−Riparian fringes.




	»Parkland, encompassing:

	−Wood-pasture; and

	−Pleasure-grounds.




	»Churchyards and gardens.





Applying the threshold of ‘more-likely-than-not’ excludes consideration of trees isolated within tillage, because the BTHK Database holds no record of a tree-roost in this context, nor were any such roosts identified by Andrews et al. (2016). In addition, the BTHK Database holds only one record of a tree-roost that is isolated within pasture, but this record provides two valuable lessons in habitat assessment. The individual record comprises an impressive lightning-strike on a pedunculate oak Quercus robur occupied by a barbastelle maternity colony. The tree is 60 m from a recently grubbed-out hedgeline and within 100 m of a wooded pond in what was until very recently a long-established wood-pasture associated with both the Grand Western Canal and River Tone. The roost feature, historic context and remaining habitat component may all reasonably be predicted to have a bearing on the appeal of the situation.

The first lesson is that an investigation into the longevity of the wooded landscape, using historic maps and aerial photographs, may yield useful insights as to what the habitat really is: isolated tree, or degenerating parkland in association with small fields divided by hedges.

The second lesson is that some bat species have a restricted range of favoured Potential Roost Features (PRFs), and the barbastelle is one of them; lightning-strikes are prized above all other PRFs by maternity groups, with bark a close second (although lifting bark of the nature exploited by barbastelles may be the result of a lightning-strike that killed the tree). If an absolutely eye-popping PRF exists on a significantly old tree in a ‘sub-optimal’1 situation, a colony may have adopted it when the situation was ‘optimal’ and have refused to leave it, or have been unable to simply because no other suitable PRF has come about that might offer an alternative.

Different tree species are more or less abundant in different situations and form different canopy communities. The different characteristics of the individual tree species, combined with the different environmental conditions in which they occur, result in them forming different PRFs in different abundances. For example, wood decay fungi are typically more abundant in ash Fraxinus excelsior than oak woodland, but a lowland pedunculate oak woodland will typically have more infected trees than an upland sessile oak Q. petraea woodland. Turning that on its head, an upland sessile oak woodland will typically hold more structurally damaged trees than a lowland pedunculate oak woodland, but a lowland oak woodland will still hold more damage PRF than a lowland ash woodland.

However, the final point that should be borne in mind from the outset is that not all tree species are gregarious and create woodland. Some of the species that readily form PRFs are not woodland trees, such as the white willow Salix alba and crack willow Salix fragilis. In addition, some of the woodland species that had historically been dominant across the British Isles following the last ice age are no longer dominant in the woodland canopy, such as the small-leaved lime Tilia cordata, large-leaved lime Tilia platyphyllos and aspen Populus tremula. Lastly, one tree species, the sycamore Acer pseudoplatanus, which forms PRFs when young, is often selectively eradicated from woodlands as it is considered a weed. This last species is in fact of such high value to tree-roosting bats that it is considered separately at the close of this section.

2.2.1 Woodland

Woodland can be divided into those that have a specific purpose (i.e. the growing of timber and underwood) and secondary woodland (i.e. woodland that is due to succession on neglected farmland, moorland, etc.). In a woodland the canopy is for the most part continuous but may include glades, and often a secondary, lower shrub-layer canopy or thicket.

Rodwell (1991) identifies 19 woodland communities in which the dominant species encompass nine families, comprising:


	Willows Salix spp., comprising:

	a.W1 – Lowland grey willow Salix cinerea;

	b.W2 – Lowland grey willow, downy birch Betula pubescens and alder Alnus glutinosa; and

	c.W3 – Northern lowland bay willow Salix pentandra and grey willow.




	Birch Betula sp., comprising:

	a.W4 – Lowland and upland fringe downy birch.




	Alder, comprising:

	a.W5 – Lowland alder with grey willow and ash;

	b.W6 – Lowland alder; and

	c.W7 – Upland alder with ash.




	Ash, comprising:

	a.W8 – Southern lowland ash and field maple Acer campestre; and

	b.W9 – Northern lowland ash, rowan Sorbus aucuparia and downy birch.




	Oaks Quercus spp., comprising:

	a.W10 – Lowland pedunculate oak and silver birch Betula pendula;

	b.W11 and 16 – Upland fringe sessile oak and downy birch; and

	c.W16 – Southern lowland oak (both Quercus robur and petraea) and birch (both B. pubescens and pendula).




	Beech Fagus sylvatica, comprising:

	a.W12 – Beech with horse chestnut Aesculus hippocastanum and silver birch; and

	b.W14 and 15 – Southern lowland beech with pedunculate oak.




	Yew Taxus baccata, comprising:

	a.W13 – Yew with ash.




	Scots pine Pinus sylvestris, comprising:

	a.W18 – Highland native pine woodland.




	Juniper Juniperus communis ssp. communis, comprising:

	a.W19 – Juniper with downy birch and rowan.







2.2.2 Plantation

Plantations are characterised by deliberate planting of a ‘timber’ crop in parallel ranks. Typified by trees of all one age group, either a single species (or if others occur, one is by far the dominant species), and one height, in a closed-canopy with little or no shrub-layer.

In the plantation context, the trees can be separated into their two Divisions:


	»Conifers, comprising: Sitka spruce Picea sitchensis; Norway spruce P. abies; European larch Larix decidua; Japanese larch L. kaempferi; Douglas fir Pseudotsuga menziesii; western hemlock Tsuga heterophylla; western red cedar Thuja plicata; Scots pine; and Corsican pine Pinus nigra.

	»Broadleaves, comprising: sycamore; ash; pedunculate oak; sessile oak; sweet chestnut Castanea sativa; beech; and hybrid poplars Populus spp.



2.2.3 Traditional orchard

Traditional orchards are characterised by typically small enclosures containing a monoculture of fruit-trees, planted in straight lines.

Natural England (2010a) describes traditional orchards as including subspecies of domestic apple Malus domestica, pear Pyrus communis, cherry Prunus avium, and plum Prunus domestica and typically planted on free-draining soil in situations where they would not be exposed to extremes of rainfall, wind or cold. The stand is typically all of one age, and may comprise trees that are all over 100 years old (Natural England 2010b), set in equidistant to the boundary vegetation and each other, with spacing typically at c. 8 m for apple, pear and cherry within a range of c. 3–20 m (JNCC 2008). The result of the spacing is a loose, low canopy through which sufficient light can penetrate to support a grassland sward upon which sheep may be grazed. The even age and grazing results in the canopy being parallel both on top and underneath with a clearly defined browse-line.

2.2.4 Wooded linear landscape elements

Wooded linear landscape elements encompass three distinct situations with gradations in canopy continuity, comprising:


	»Hedges – characterised by trees of similar ages at wide spacing and often without canopy continuity.

	»Shelter-belts – characterised by trees of a similar age at close spacings, with a continuous, thin and relatively high canopy, but relatively short overall section length.

	»Riparian-fringe – characterised by trees of all age ranges at close spacings with a continuous low and wide canopy, typically in short sections, with relatively short gaps in between each section (although sections may be on opposite banks).



The factor that connects these habitats is just that: connection. Although much of a hedge may be unsuitable for roosting, the feature provides a navigable landmark, as do lines of trees. Even where trees are widely spaced on river-, stream-, canal- and even lake-banks, the watercourse represents a reliable route, and emergent vegetation may be sufficient to provide cover equivalent to that provided by a hedgerow.

Hedges

Hedges are typically low and narrow: one or two shrubs deep, giving managed dimensions of 1.5–2 m height and width and outgrown dimensions of 5–8 m height and 3–5 m width. Hedgerows may divide farmland, or bound footpaths, bridleways and highways. Regardless of the situation, where they occurred, standard trees were set in at sufficient spacing (typically, 10–30 m apart) to allow a wide canopy to be attained at maturity. Where this was managed correctly, the result would have been a linear canopy over a dense linear shrub-layer beneath. However, whilst very little harvesting appears to have occurred, even where a crop of timber trees had initially been established, due to later neglect and mismanagement it is now more common to find significant gaps between the canopies of the trees that remain.

Pollard et al. (1974) summarise data from a census of hedgerow timber performed by the Forestry Commission in 1951 which found the most common hedgerow trees to be oaks, followed (in order of frequency) by the common elm Ulmus procera, ash, beech and sycamore.

Shelter-belts

Shelter-belts may be planted for reasons such as:


	»To provide a wind-break for tillage or horses.

	»For the dual purpose of providing game-cover and an obstacle over which to drive the birds above the waiting guns.

	»As visual screening.



In all situations, the mature shelter-belt will comprise full-grown trees and will typically exist as a component within a hedgerow network. Regardless of the situation, shelter-belts are not usually managed for their timber.

Where the objective is to provide a wind-break, the belt may comprise a single rank of one species (e.g. Lombardy poplar Populus nigra var. italica or Leyland cypress Cupressus × leylandii). Where it is to provide game cover, it is common to find two to three staggered ranks comprising a mix of native tree species but over a conspicuously ‘ornamental’ shrub-layer (i.e. snowberry Symphoricarpos albus, cherry laurel Prunus laurocerasus and rhododendron Rhododendron ponticum). In screening situations, the species mix may well be eclectic and comprise a mix of both native and ornamental trees and shrubs.

Riparian-fringe

The riparian-fringe category comprises mature bankside standard trees including crack willow, white willow, alder and, less frequently, ash and even oak, in some instances over an untidy shrub-layer of smaller willow species.

2.2.5 Parkland

Parkland is typified by a situation where the growing of trees is subordinate to, or associated with, another land use. In the context of this book, parkland includes wood-pasture and landscaped pleasure-grounds of significant extent (including golf courses). Regardless, the habitat in both situations is characterised by individual and small groups of mature and over-mature trees at wide spacings.

These two wooded habitats encompass a loosely wooded landscape that may be of significant age and in which the trees may have been present in specific situations for generations.

Wood-pasture

Wood-pasture can be broadly divided into two forms, comprising:


	»Lowland wood pasture: Derived from medieval hunting forests (Harmer et al. 2010) and typified by large maidens over sheep-grazed pasture within sight of a stately home.

	»Upland wood pasture: Which historically provided shelter for grazing animals and wood for rural communities (Harmer et al. 2010), typified by pollard oaks.



In wood pasture the trees are typically pollard oaks, cut periodically at 3–4 m height in order that the new growth escapes browsing by livestock (Rackham 1995).

Pleasure grounds

Pleasure grounds typically contain both broadleaved and coniferous species, the latter of which will in many cases be entirely unrecognisable from their plantation brethren; for example, Edlin (1976) noted that when grown in open parkland and allowed to reach maturity, pines develop a rugged structure with irregular upper branches, similar in outline to a broadleaved tree. Standard specimens of species that are frequently encountered comprise sweet chestnut, black locust Robinia pseudoacacia, oaks, common lime Tilia × europaea, yew (particularly where it forms clumps), cedars Cedrus spp. and the giant redwood Sequoiadendron giganteum.

2.2.6 Churchyards and gardens

Churchyards

As with parkland, churchyards may have changed very little for hundreds of years and standard trees within them are often of significant age. Species that are frequently encountered are the common lime and yew.

Rural gardens

Rural gardens are essentially divided parkland but subject to far more disturbance in the form of artificial lighting (both static domestic and street-lighting and mobile vehicle lights), human presence and, importantly (because they can climb), domestic cats. Nevertheless, unless it is obvious that a housing estate was built round the trees, a large garden that encompasses mature trees within landscaping may be of significant age. Species that are worthy of note in this context are the oaks, ash, common lime and Monterey cypress Cupressus macrocarpa. However, trees in even rural gardens may find themselves stressed by drought and landscaping, and damaged by inappropriate or incompetent surgery. As a result, any tree in such a context is worth close-inspection.

2.2.7 Sycamore

Sycamore warrants individual consideration.

Sycamore occurs as a mature tree in nine of the woodland communities identified by Rodwell (1991), i.e. W6, 8, 9, 12, 13, 14, 15, 16 and 17. Furthermore, although outside small areas of coppice it is never dominant, it is one of the most frequently encountered broadleaved weed species in plantations, and Pollard et al. (1974) also note its frequency as a hedgerow tree in Wales and Scotland.

Save where it is targeted in the genocidal fervour of purist management in a futile attempt at eradication, it is typically ignored; upstaged by the larger ash and oak (often themselves genetically modified and a good deal less ‘native’ or natural than this accused alien). Under stressed conditions, and where it is subject to bark-stripping by grey squirrels Sciurus carolinensis, the young sycamore is typically stunted, with a deformed and contorted stem, and limbs often presenting acute angles.

Due to the disease and damage resistance of a good deal of the oak and ash within ‘semi-natural’ woodlands, the crippled offspring of this weed species often holds a superabundance of PRFs. The BTHK Database holds records of sycamore roosts occupied by barbastelle, Daubenton’s bats, Natterer’s bats, common pipistrelle, soprano pipistrelle and brown long-eared bats. Furthermore, sycamore is occupied year-round for all purposes, and these trees have a diameter at breast height ranging from 8.8 cm upwards.

Referring back to the population estimates given in Chapter 1 suggests that these six bat species make up roughly 95% the UK’s bat fauna, and we may therefore confidently suggest that it is ‘more-likely-than-not’ that tree-roosts in sycamore are not uncommon. In fact, a single compartment can contain a staggering number of occupied stems on a single day, at any time of year.

The empirical evidence that proves sycamore is one of the most important tree-roost species is already significant; ignore it at your peril.

2.2.8 Summary

Table 2.1 summarises the six broad wooded habitats in which roosts of the individual tree-roosting species have been recorded. Importantly, Table 2.1 also identifies the habitats in which there are insufficient grounds to suggest that a roost of an individual species would be ‘more-likely-than-not’.

2.3 Sensitivity to isolation

The preference for commuting in the shelter of linear landscape elements, exhibited by all but the noctule and Nathusius’ pipistrelle, might suggest that a parcel of wooded habitat that was isolated in the landscape would not be ‘more-likely-than-not’ to be exploited for roosting, even where the habitat was otherwise suitable and held PRFs.

However, there is a difference between reliance upon linear landscape elements, and a preference for commuting along them; regardless of the broad preferences, gaps are crossed by a significant number of species as demonstrated at Table 2.2.

Therefore, in the absence of another contributing factor (i.e. lighting which has been shown to have a detrimental effect upon movements – see Stone 2011, 2013; Stone et al. 2012), caution should be exercised before scoping out an otherwise superficially suitable habitat parcel due to perceived isolation.

2.4 Seasonal tree-roost occupancy and roost sizes

Different bat species are present in trees in different seasons and in different numbers.

2.4.1 Seasons

The annual tree-roost pattern of occupancy can be broadly divided into six periods as follows:


Winter – January and February.

Spring flux – March and April.

Pregnancy – May and June.

Nursery – July and August.

Mating – September and October.

Autumn flux – November and December.




Table 2.1 The wooded habitats within which individual bat species have been recorded
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