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A range of measures are available to evaluate species recovery. Here we trial four measures 

using data generated or collated during the Back from the Brink (BFTB) project between 2017 

and 2021. Case studies were chosen to provide a range of taxa for which varying amounts and 

types of data were available, and included Black-tailed Godwit, Natterjack Toad, Shrill Carder 

Bee, Yellow Centaury, Adder, Grey Long-eared Bat and Cornish Path Moss. The measures 

trialled were Green Status, Favourable Conservation Status and the RSPB and Natural England 

(NE) versions of the Species Recovery Curve, which were compared with the BFTB version. In 

the context of these case studies, we found that: 

• Green Status is a robust, evidence-based measure of success that is potentially 

scaleable. However, there are significant data needs and the score is less intuitive than 

other measures. For short-term species recovery projects, obtaining suitable data is 

likely to be a challenge and more detailed use (e.g. to define conservation gain, legacy 

etc.) is likely to be constrained by this.   

• Defining Favourable Conservation Status is demanding, requiring a significant effort 

knowledge and data, but applying the process is in itself very instructive while the 

definition can be used to inform the targets set for other measures of success (it is not 

in itself a measure of success). Where necessary, a reliance on expert opinion, rather 

than quantitative data, increases its flexibility. A modified version could be used at 

local/landscape scales in many cases. Inclusion of “future prospects” as a parameter 

would allow Conservation Status assessments to capture conservation progress which 

is not yet measurable in terms of population change.  

• Species Recovery Scores are a useful conceptual framework that can be used to 

measure linear progress. They provide reasonably intuitive, standardized measure of 

success and can be used to measure conservation progress before results are seen in 

range and population metrics and are therefore useful for short-term projects in 

addition to longer-term recovery work. As they set out the steps required for species 

recovery, they can also be used as planning tools.  

• Comparison between the three curves suggested that the linear nature of the RSPB 

and NE versions make them harder to apply in “real life” situations, where progress is 

not necessarily linear. The NE version is a little less flexible in that it is the most closely 

tied to conservation process, however the definitions for use at a local level are useful. 

The RSPB version has the advantage of different endpoints depending on a species’ 

ongoing reliance on intervention. The modification of the BFTB curve, which allows the 

degree that each step has been achieved to be taken into consideration, makes it the 

most useful for short-term projects and for species with complex life-cycles and/or 

where there are significant knowledge gaps but for which it is still possible to progress 

recovery. For all three, the accompanying narrative is essential and an assessment of 
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confidence in the scoring (particularly where it is not based on quantitative population 

data) might be a useful addition. 

• Each approach has merits in different circumstances and there should not necessarily 

be a ‘one size fits all’ policy in respect to projects targeting multiple taxa at varying 

spatial scales. Some measures may be used in combination, for example SRCs could be 

used to measure progress towards achieving FCS. However, the choice of a relevant 

measure of success against which to evaluate a project should form a key component 

of the project plan at an early stage to ensure that the correct type and scale of data 

required are identified pre-commencement. 
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 Back from the Brink (BFTB) is a 5-year species recovery programme for 

threatened species in England run by a partnership of 8 organisations (7 

NGOs and Natural England) collaborating across taxa and across 

organisational boundaries. The programme includes 7 integrated projects 

(site/habitat based with multiple species impacts) and 12 single species 

projects.  

 One of the aims of BFTB is to gain experience and insights that can inform 

the conservation sector’s collective efforts towards species recovery in the 

future.  One of the issues for species recovery work is the lack of a consistent 

approach to measures of success, despite the obvious advantages or being 

able to assign numerical or categorical values to species status or recovery. 

Recognising that the standard measure used across the BFTB programme 

(an amended version of the Species Recovery Curve) and the measures that 

were previously used by the national taxon groups have some drawbacks, 

BFTB commissioned a review of existing measures of success for species 

recovery (Pheasey & Foster, 2021). One of the recommendations of the 

report was to trial some of the species recovery measures not used in the 

programme using data from the projects. This follow up report was 

therefore commissioned to undertake a relatively “light touch” trial of the 

following measures of success for species recovery, using data generated or 

collated during the BFTB programme: 

• Green List Assessment 

• Conservation Status Assessment 

• The amended Species Recovery Curve method proposed by RSPB 

• The amended Species Recovery Curve method proposed by NE  

 These measures are described more fully below to provide context for the 

trial application using BFTB data. For readers already familiar with the 

measures, we invite you to skip straight to the case studies.  

https://naturebftb.co.uk/


2 

 

Green Status 

 The IUCN Red List of Threatened Species was established in 1964 to provide 

an objective system for assessing the global risk of extinction of a species, 

should no conservation action be taken, and is the global standard. More 

recently, the need to expand the Red List assessment process in order to 

include classifiers of conservation success (not just the lack of threat of 

extinction) has been recognized (e.g. Mallon & Jackson, 2017) and IUCN have 

created a new set of metrics for the purpose – Green Status1 (Akçakaya et al., 

2018)2 

 The Green Status considers a previously threatened species to be fully 

recovered if: 

• It is present in all parts of its range, even those that are no 

longer occupied but were occupied prior to major human 

impacts/disruption; and 

• It is viable (i.e. not threatened with extinction) in all parts of its 

range; and 

• It is performing its ecological function in all parts of the range 

 This definition is intended to standardize the assessment approach between 

species and to identify areas of opportunity in the context of what has been 

lost. 

 The range is defined and subdivided into spatial units to help account for 

variation across the range. These can be based on the species biology (e.g. 

subspecies or subpopulations), ecology (e.g. habitat type, watersheds, 

dispersal barriers) or anthropocentric boundaries (e.g. countries). 

 Within a given spatial unit, a species is considered viable if it meets the 

criteria for ‘Least Concern’ or ‘Near Threatened and not declining’  using the 

Regional Red List Guidelines3 

 Functionality may be very varied and is therefore assessed on a case by case 

basis. (Akçakaya et al., 2020) propose two methods for doing this: (i) 

confirmation (in which interactions of the species are listed, ecological 

 

1 https://www.iucn.org/commissions/species-survival-commission/resources/iucn-green-status-

species 
2 https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13112 
3 https://www.iucn.org/content/guidelines-application-iucn-red-list-criteria-regional-and-national-

levels-version-40 

https://www.iucn.org/commissions/species-survival-commission/resources/iucn-green-status-species
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13112
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13112
https://www.iucn.org/content/guidelines-application-iucn-red-list-criteria-regional-and-national-levels-version-40
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processes and other species involved in these interactions identified and the 

extent to which the species contributes to the identified ecological process 

assessed) and elimination (in which functionality is inferred by ruling out 

symptoms of reduced functionality). 

 The recovery definition is translated into a Species Recovery Score between 

0-100%. The equation is: 

 

 

 

 

 

 

 

Where s = a spatial unit, WS = weight of the state in the spatial unit, WF = 

weight of the functional state (3), and N = number of indigenous spatial 

units. In addition to being viable (weight 2) or functional (3), a spatial unit 

could also be assessed as present (1) or absent (0).  

 

 This gives a percentage indicating how “recovered” the species is compared 

to full recovery (i.e. functionality across the range). The maximum score is 

100, indicating that the species is functional in all part of the range (fully 

recovered), the minimum score is 0, showing that the species is absent in all 

parts of the range (i.e. Extinct).  

 The weighting can be adjusted according to which best reflects the relative 

values conservationists attach to presence, viability, and functionality. The 

Green List can be applied at a spatial scale below the full range of the 

species. 

 The score can be tracked over time to create an index of recovery. It can also 

be calculated at different points in time to show the current status, the 

effects of conservation action, what to expect if the action is halted, an 

assessment of how the species would have fared in the absence of 

conservation action (a “counterfactual”) and how future conservation action 

might improve the species’ status, i.e.  

• Conservation legacy (impacts of past conservation interventions),  

• Conservation dependence (what would happen over the next 10 

years if conservation intervention were to cease – the necessity of 

continued action)  

• Recovery: Conservation gain (change expected over the next 10 

years/ 3 generations resulting from planned conservation action); 

and Recovery potential (maximum plausible recovery in 100 
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years e.g. across what proportion of historical range could we 

expect to be able to restore function populations)  

 
Figure 1: Green score estimates at each of the scenarios (left axis) as used to determine 

conservation legacy, gain, dependence and recovery potential from Akçakaya et al., 2018.  

 

 Use of the Green Score was tested in 2020 by Stephenson et al. for 15 

species and by (Grace et al., 2021) for 181 species and they concluded that it 

can be used on diverse plant and animal species. Stephenson et al. 

suggested that the conservation dependence and gain metrics can be used 

to monitor the impacts of projects that operate at large enough temporal 

and spatial scales to address key threats.  

 The needs for agreeing on a definition of success in conservation planning 

was highlighted by the IUCN Conservation Planning Specialist group in 2020 

(CPSG, 2020). (Grace et al., 2021) suggested the following species recovery 

categories: fully recovered, slightly depleted, moderately depleted, largely 

depleted, critically depleted, extinct in the wild, and indeterminate.  

 The Green Score is not yet widely recognised and is not currently used in the 

conservation sector in England, although work is underway through the 
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Cambridge Conservation Initiative4 to draft Green List assessments for a 

suite of taxonomic groups and explore the impact of spatial scale.  

 

Favourable Conservation Status 

 Favourable Conservation Status (FCS) is an approach developed by Natural 

England to define the minimum threshold at which a species (or habitat) can 

be considered to be thriving throughout its natural range and can be 

expected to continue to thrive in the future (Mousley & Van Vliet, 2021). 

Below the threshold, habitats and species are considered to be in 

unfavourable condition and may require action to ensure they can 

contribute fully to functioning ecosystems.  

 FCS definitions are based on ecological evidence and expert opinion about 

what constitutes ‘favourable’ in terms of each species’ natural range, 

population size and habitat extent and quality and address the underlying 

inherent diversity (both genetic and phenotypic) of a species. The 

contribution from individual sites may be dynamic in terms of the 

occurrence of the species at any one point in time. It is recognised that 

pragmatic decisions based on best expert judgment, proxy values and rules 

of thumb may often be needed and that definitions can be revised as 

ecological understanding advances. FCS can be specified for individual 

regions or sites as a contribution to achieving FCS throughout the natural 

range of the species, however overall FCS would be compromised if it is not 

achieved in a significant part of its range.  

 There is no single method for defining FCS. Figure 2 shows the steps needed 

to define FCS and the outputs at each stage. NE have identified 12 principles 

that should be followed in defining FCS (see Appendix 1). 

 

4 https://www.cambridgeconservation.org/project/the-green-list-of-species-towards-a-standard-

for-measuring-species-recovery/ 

https://www.cambridgeconservation.org/project/the-green-list-of-species-towards-a-standard-for-measuring-species-recovery/
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Figure 2: Steps in the approach to defining Favourable Conservation Status (after Mousley 

& Van Vliet, 2021). 

 

 The parameters assessed for FCS for species are: 

• Natural range and distribution – the species should be present 

across its natural range and which should not be reduced for the 

foreseeable future 

• Population – should be adequate to secure the inherent diversity 

within the species across the range. The species should be 

maintaining itself in the long-term as a viable component of its 

natural habitats 
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• Habitat for the species – the extent and quality of the habitat 

required to provide the physical and biological resources needed 

by the species on a long-term basis 

 

 In defining FCS, evidence should be considered for each parameter, and a 

level for FCS defined in the appropriate units. Levels of confidence (High, 

Moderate, Low) are assigned to evidence considered and should include an 

assessment of the robustness and degree of agreement in the evidence (see 

definitions in Mousley & Van Vliet, 2021). Four additional factors are also 

considered:  

• Current situation – importance in UK or international context 

• Historical situation – for context on what could be possible 

• Future maintenance of biological diversity and ecological variation 

– genetic variability and the ability of a species to adapt to change, 

variety in how a species interacts with ecosystems (e.g. 

upland/lowland differences), variations in the conditions in which a 

species occurs 

• Constraints to expansion or restoration – ecological feasibility 

(knowledge and techniques), immovable contraints (e.g. signficant 

development) 

 

 Mousley & Van Vliet (2021) provide guidance on appropriate units. For 

example, range could be measure in 10km squares, Natural Character Areas 

etc,  population in terms of numbers of individuals, area of occupied habitat 

etc. It is also required that the proportion of the species that should be 

found in naturally functioning habitat mosaics should be defined and the 

way in which the species needs are catered for in a naturally functioning 

system characterized as a way to understand the extent to which naturally 

functioning ecosystems need to be restored for FCS to be achieved for the 

species.  

 The concept of FCS has a strong foundation in international nature 

conservation legislation and has been explored by the UK statutory nature 

conservation agencies in the context of the European Habitats Directive. The 

concept of achieving FCS is also comparable with “nature recovery” (Hanna, 

2021). Definitions published to date are available on the Natural England 

website5. NE is committed to using FCS to underpin species recovery work 

and is also exploring its use in the context of protected species licensing.  

 

5 http://publications.naturalengland.org.uk/category/5415044475256832 

http://publications.naturalengland.org.uk/category/5415044475256832
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Species Recovery Curves 

 A Species Recovery Curve (SRC) provides a description of a species recovery 

journey from when the species was identified as a priority for action. The 

conceptualised illustration shows the species’ trajectory though a slowing of 

the population decline, recovery and eventual population stability at the 

desired level. This is linked to the various stages of action required, including 

information gathering, designing and trialling interventions, rolling out action 

more widely and finally the cessation of interventions or instigation of 

sustainable management (as appropriate). Initially designed for use at the 

national level, it has more recently been adapted for application at the local 

or landscape level to enable its use as a measure of success of locally based 

species recovery projects. 

 Three different examples of species recovery curves are considered here 

(others are also in use, see Pheasey & Foster 2021). 

 

RSPB Species Recovery Curve 

 The RSPB Species Recovery Curve6 includes 13 steps split between 

monitoring, diagnosis, solutions testing, deployment of solution and 

sustainable management (see Figure 3). 

 

6 https://www.rspb.org.uk/globalassets/downloads/documents/conservation--

sustainability/safeguarding/safeguarding-species.pdf). 

https://www.rspb.org.uk/globalassets/downloads/documents/conservation--sustainability/safeguarding/safeguarding-species.pdf).
https://www.rspb.org.uk/globalassets/downloads/documents/conservation--sustainability/safeguarding/safeguarding-species.pdf
https://www.rspb.org.uk/globalassets/downloads/documents/conservation--sustainability/safeguarding/safeguarding-species.pdf
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Figure 3: RSPB species recovery curve and description of stages (see Table 1). 

 

Table 1: RSPB species recovery curve definitions (see Figure 3). (Note that RSPB is current refining 

the definitions for each step).  

Monitoring M Monitoring only, no action taken 

Diagnosis D1 No research undertaken/cause of decline unknown 

 D2 
Research underway, but limited understanding of cause of 

decline 

 D3 Research providing strong indication of cause of decline 

Solution testing 

(Trial 

management) 

T1 
Diagnosis provides sufficient results to trial solutions, but 

work only initiated recently 

 T2 
Trial management underway, but not yet clear evidence that 

it can deliver objectives 

 T3 
Trial management is providing strong indication that it will 

deliver objectives 

Deployment of 

solutions 

(Recovery) 

R1 Work initiated to roll out solutions across the species’ range 

 R2 
Solutions adopted across the range but too early to 

demonstrate success against population range targets 

 R3 
Solutions enable achievement against population/range 

target but only with continued conservation intervention 

Sustainable 

management 
S1 

Indication that population/range target being achieved with 

minimal conservation intervention 
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 S2 

Good evidence available that population/range targets being 

achieved and can be sustained with little or no conservation 

intervention (i.e. population maintained within regular land or 

marine-management practices) 

 S3 

Population/range target achieved and the species’ 

conservation status secured (i.e. Green or Amber (not 

declining) 

 

 The model is used alongside population/range targets; setting these is not 

one of the steps. The final step is that species conservation status is secured 

according to the Birds of Conservation Concern list7, e.g. Green or Amber, (or 

equivalent for non-avian taxa). However, more recently, RSPB have 

recognized three different end situations – Sustainable Recovery (i.e. where 

recovery would not be dependent on ongoing conservation intervention, e.g. 

White-tailed Eagle), Policy Dependent (i.e. requires government policy to 

influence sustainable, widescale land and marine use, e.g. farmland birds) 

and Conservation Dependent (i.e. requires some form on ongoing site 

management, e.g. Bittern).  

 

Figure 4: Three possible end points of the SRC indicating where sustainable, policy dependent of 

conservation dependent recovery may be achieved (provided by Andy Evans, RSPB).  

 

7 https://britishbirds.co.uk/wp-content/uploads/2014/07/BoCC4.pdf 

 

https://britishbirds.co.uk/wp-content/uploads/2014/07/BoCC4.pdf
https://britishbirds.co.uk/wp-content/uploads/2014/07/BoCC4.pdf
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 The RSPB uses the SRC to set targets for species recovery. For example, the 

current position of a species is assessed and then how far that species can 

be moved along the curve within the RSPB strategy period (10 years) is 

estimated and set as a target. It is also used to consider the extent to which 

RSPB can hold itself accountable for recovery (e.g. for Conservation 

Dependent species) and the extent to which government can be challenged 

to set targets for recovery (e.g. for Policy Dependent species). It has been 

used to assess the status of all 100 species on the RSPB priority species list 

(including non-avian taxa). In some cases, the SPC has been broken down 

regionally.   

 

NE Species Recovery Curve 

 The NE species recovery curve (see Table 2) is similar in concept to the RSPB 

version, but has more steps in the early stages and fewer in the later stages. 

A comparison of the stages of each version can be found in Appendix 2. The 

final stage requires that the species should qualify for “Least Concern” IUCN 

status (in most cases this will require the application of the criteria at the 

regional scale, see IUCN Species Survival Commission, 2010). 

 The Natural England approach has been adapted for use at a local or 

landscape level (see Table 2), with the final stage requiring achievement of a 

pre-agreed quantitative target such that the species is no longer threatened 

with local extinction. 
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Table 2: Steps in the NE species recovery curve defined at the national and local/landscape level (after Pheasey & Foster, 2021) 

Step 0  
There has been no recovery activity, or any activity has been negligible, 

ineffectual, ad hoc or unconnected with recovery 

There has been no recovery activity in the 

locality, or any activity has been negligible, 

ineffectual, ad hoc or unconnected with recovery 

Step 1. Taxonomy 

understood  

A species’ (or other appropriate taxa’s) taxonomy is sufficiently well-

understood to enable appropriate targeting of conservation action 

Can’t be addressed locally.  Only noted as a Y/N 

(but in most cases this Is not an issue for local 

conservation initiatives) 

Step 2. Biological 

status assessment 

exists  

A sound assessment of the biological status of the species’ English 

population exists, providing up to date information, where appropriate or 

relevant, on the numbers and the identity of sites occupied, the area 

occupied, colony size, population size and the productivity of the species 

within each site. There should be a formal IUCN threat assessment at least 

at an England/GB scale but preferably also at European and Global scales. 

There should also be an expert (and evidence-based) recommendation to 

either retain the species on the S41 list, or to remove it, based on the 

available status information.  

Note that it is not essential to have completed this step before moving on to 

the next – for example threat assessments at the larger geographical scales 

may be difficult to make but this need not impede progress to step 2. 

A sound assessment of the biological status of the 

species’ local population exists, providing up to 

date information, where appropriate or relevant, 

on the numbers and the identity of sites occupied, 

the area occupied, colony size, population size 

and the productivity of the species within each 

site. 

Step 3. National 

Monitoring Plan 

agreed 

A national monitoring plan should have been devised, agreed and 

articulated which is sufficiently sensitive to allow future periodic 

assessments of the species biological response to conservation 

interventions, as well as to other ‘pressures’ – this, in effect, requires 

agreement on what constitutes the Y-axis in the recovery model for each 

particular species. 

A local monitoring plan should have been 

devised, agreed and articulated which is 

sufficiently sensitive to allow future periodic 

assessments of the species biological response to 

conservation interventions, as well as to other 

‘pressures’. 

Step 4. Autecology 

understood & 

NMP implemented  

The species autecology should be understood and the national monitoring 

plan, modified, if necessary, in the light of information gained during Step 4, 

should be implemented. 

The species autecology in the local context 

should be understood and the local monitoring 

plan (modified, if necessary, in the light of 

information gained during Step 4) should be 

implemented. 
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Step 5. Pressures 

& remedial action 

identified  

The causes of rarity and/or drivers of decline should have been identified 

and the remedial action required to bring about recovery should have been 

identified and articulated.  

The causes of rarity and/or drivers of decline in 

the local context should have been identified 

and the remedial action required to bring about 

recovery should have been identified and 

articulated. 

Step 6. Recovery 

solutions trialled  
Potential recovery solutions have been trialled  

Potential local recovery solutions are 

understood and (if practicable) have been 

trialled (caution may need to be exercised to 

ensure the trialling does not affect the viability of 

the species’ population). 

Step 7. Best 

approach adopted  

The most promising solutions have been embedded within ‘business as 

usual’ for the appropriate ‘delivery mechanism’  

Local delivery mechanisms have been identified 

for the most promising solutions. 

Step 8. Species 

recovering  

The appropriate delivery mechanisms are ‘active’ for the species and the 

species is recovering in line with numerical expectations 

The appropriate delivery mechanisms are ‘active’ 

for the species and the species is recovering in 

line with numerical expectations within the local 

landscape 

Step 9. Species 

recovered – target 

reached 

The species is recovered, having achieved some pre-agreed quantitative 

target, has been assessed as of ‘Least Concern’ (LC) at a national scale and 

can be removed from the S41 and national threat lists. If, on assessment, the 

species’ status is found not to be LC, it will be necessary to re-assess the 

appropriateness of the delivery mechanism or to return to the last effective 

stage. 

The species is recovered within the local 

landscape, having achieved some pre-agreed 

quantitative target; and is no longer threatened 

with local extinction. 
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 NE currently use the SRC in the context of Priority Species – for each, the 

position on the SRC has been estimated for 2006 and 2014, and will be 

assessed for 2020. This process is also being used for the wider list of 

species considered Threatened (according to IUCN criteria) at the GB level.  

Movement along the SRC is an element considered for projects seeking 

funding under the Species Recovery Programme. 

BFTB Species Recovery Curve 

 The BFTB version of the species recovery curve is based on the NE version 

but has been adapted. Initial feedback from projects during the BFTB 

programme indicated that the curve was difficult for some taxa, in particular 

plants and invertebrates. It was recognised that recovery is not necessarily a 

linear process and that some steps might be achieved concurrently rather 

than sequentially, steps might even be skipped and returned to. Therefore, 

an extra dimension was added – for each step, the degree to which it has 

been fulfilled is added (Fully / Mostly / Partially / Limited / None). The 

definitions of steps at the local/landscape level were not available, so it is 

thought that most projects adapted the national definitions themselves.  
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 The 4 approaches outlined above were applied to 8 Back from the Brink 

species (see Table 3). These were selected to include both single species and 

integrated projects, to cover a range of taxa and spatial scales (national to 

highly localised) and projects with different types and amounts of data. Each 

of the Back from the Brink partners were asked to put forward a species they 

felt would be particularly suitable. These were reviewed and additional 

species selected to maximise diversity and according to our knowledge of 

the amount and type of data available and, pragmatically, the availability of 

staff with capacity to help with inquiries.  

 Where possible, project staff were consulted to discuss data and recovery 

measures, but this was not always possible. The assessment was circulated 

to project staff or representatives of the organisations that led the project 

for “sense checking”. However, due to the cross-taxa nature of the projects, it 

was not always possible to find someone able comment from the lead 

organisation.   

 The type of data available varied significantly between projects. For projects 

that followed on from existing work, detailed counts were available over a 

number of years (e.g. Black-tailed Godwit, Natterjack Toad). For other 

species, collating ad hoc data to improve knowledge of a species distribution 

was part of the project (e.g. Necklace Ground Beetle) while in some case the 

available data were a combination. Where data from previous work were 

available through the project, these were included in the evaluations.  

 Creating a definition of Favourable Conservation Status is a substantial piece 

of work, generally requiring weeks of effort. It was therefore not possible to 

define FCS for each species; instead, we reviewed the requirements and 

made an assessment of the extent to which it would be possible to do so for 

each species following the NE protocol, highlighting any constraints.   
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 Table 3: Species selected for inclusion within trial of species recovery measures. 

Species Scale BFTB project Type of data  available Time period 

Black-tailed Godwit 

Limosa limosa limosa 

Regional (key populations 

in 2 main areas, 5 sites) 

Single species No.s of breeding pairs and 

productivity 

Context since 1952, 2008-2021 

Natterjack Toad 

Epidalea calamita 

Local Integrated (Gems in 

the Dunes) 

Presence/absence data for adults 

and spawn strings in dune slack 

pools (local scale), with count data 

available for latter (local and national 

scale) 

Presence/absence data for 2012-

2019, local spawn string counts 

for 1987-2019, with national 

counts available for 1990-2018 

Shrill Carder-bee 

Bombus sylvarum 

National (historic). Regional 

for extant populations 

(Somerset and Thames 

Gateway). 

Single species Historic distribution maps, 

presence/absence data at the hectad 

and tetrad scale, and BBCT citizen 

science BeeWalk (count) data  

Context pre-1960. 

Presence/absence data for 

periods 1960-1989 and 1990-

2019. BeeWalk data for 2009-

2019   

Adder 

Vipera berus 

Local – part of Rockingham 

Forest 

Integrated (Roots of 

Rockingham) 

Historic data at varying degrees of 

definition; recent records including 

sightings and use of artificial refuges, 

but zero counts not recorded. 

Context pre-2000 (from C19th); 

2000-2017, project data 2028-

2021 

Necklace Ground 

Beetle Carabus 

monilis 

National Integrated (Colour 

in the Margins) 

Historic distribution maps at hectad 

scale   

Post 1990 

Yellow Centaury 

Cicendia filiformis 

Local – Dorset Heaths. 

Records from 21 sites, 6 in 

more detail 

Integrated (Dorset’s 

Heathland Heart) 

Partial systematic surveys plus ad 

hoc records for flowering plants 

(presence or count) 

Context since 1930s, 1990-2020 

Grey Long-eared Bat 

Plecotus austriacus 

National but only in 10 

10km grid squares 

Single species Presence in 10km grid squares, 

approximate known roost locations, 

and monitoring (count) data from 5 

roost sites 

Hectad data spans 1981-2012. 

Roost counts span 2013-2021, 

but limited coverage (i.e. 2-3 

visits) at most    

Cornish Path Moss 

Ditrichum cornubicum 

 

National (but only known 

from 2 sites) 

Single species Coverage at 1cm – 100m grid 

squares at 2 sites, historic records of 

presence at 3 sites 

Context since 1963, detailed data 

since 2015 
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 Here we present the different measures of success for each of the 8 species.  

The extent to which the measures can be applied varies for each species.   

Green Status: 67% moderately depleted (based on 2 sites alone, not possible to 

calculate if extended to whole indigenous range).   

FCS: Can be applied at local scale, but needs to take into account vulnerability of 

the population in being dependent on two main locations. 

RSPB SRC: ’Recovery’; R2 or R3 

NE SRC: Step 8 

BFTB SRC: Step 7 

The challenges for this species relate to how the historic distribution, range and 

habitat are defined and how these are then used to set future targets. The species 

went extinct as a regular breeding species in the 18th Century, and evidence 

suggests it occurred at a range of wetland sites, including Raised Bog. The 

population is now focussed around two washland sites where predation rates are 

high and there are risks from flooding. Ultimately the future potential for recovery 

will relate to the extent to which breeding birds can be established on a wider 

range of wetland sites, ideally large sites with reduced predication and flooding 

risks.  

                                 

 Black-tailed Godwits ©Alan Humphreys 
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Background  

 The Black-tailed Godwit is a long-legged wading bird with two subspecies 

that occur in England.  The continental subspecies Limosa limosa limosa 

breeds in small numbers in the UK and is associated with wet grassland and 

flood meadow habitat during the breeding season.  In the winter, large 

numbers of the islandic race Limosa limosa islandica spend the winter around 

the UK and are widely distributed at estuary and wetland sites around the 

UK.   

 The continental subspecies is the focus of this report.  During the last 50 

years, the breeding population in the United Kingdom has been largely 

concentrated in two locations in eastern England: the Nene Washes and the 

Ouse Washes. The dramatic decline at the Ouse Washes from 65 pairs in 

1972 to 3-5 pairs in the 2000s has been linked to increased spring and 

summer flooding (Ratcliffe et al., 2005). Recent declines at the Nene Washes 

have been linked to poor breeding productivity as a result of predation 

(Verhoeven et al., 2021). 

Available data 

 The species became extinct as a regular breeding species in the 19th Century 

and recolonized in 1952, when breeding started at the Ouse Washes.  The 

number of breeding pairs at the Ouse Washes increased steadily, peaking at 

65 in 1972.  Over the next 30 years, the number breeding on the Ouse 

Washes collapsed and the Nene Washes (near Peterborough) became home 

to forty or more pairs.   

 Annual monitoring data are available for these two sites and are 

summarised in Figure 5.   
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Figure 5: Number of breeding pairs of Black-tailed Godwit in the Fens, 2008-2021.  Graph provided by 

Rebecca Lee (RSPB).   

 

Green status 

 The Black-tailed Godwit was apparently a relatively common breeding 

species into the early 19th Century, occurring in wet meadows and marshy 

habitats in Suffolk, Norfolk, the Fens and also around the Humber including 

Hatfield Moors (Cottier & Lea, 1969).  Drainage and persecution are thought 

to have led to the decline, such that the species was no longer thought to 

regularly nest in the UK from the mid to late 1800s.   

 Beside the Ouse Washes and the Nene Washes, the only other English sites 

that have supported regular breeding in recent years have been a site in 

Lancashire and a site in Gloucestershire.  

 The indigenous range is therefore across the low-lying and wetland habitats 

of England, across southern England to the Humber.  Brown and Grice (2005) 

describe the breeding habitat as damp, tussocky lowland pastures and 

meadows, as well as coastal grazing marsh, valley mires and bogs.  They 

suggest the species bred throughout the East Anglian fens and into 

Yorkshire.  There is evidence that the species historically bred on Raised Bog 

(at Hatfield Moor, Cottier & Lea, 1969) and even in the 20th Century there 

were records of breeding at a range of sites that include the North Norfolk 

coast, the Broads, various fenland sites and the Humber bank (see Brown 

and Grice 2005 for summary).  The range is therefore hard to map and 

define precisely, given the timescales involved.  It would seem the species 
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has historically bred in range of wetland habitats, whereas the current 

breeding population is largely restricted to floodplain grassland.   

 The problem is exacerbated in that the current main breeding sites are 

human created washlands, built for flood protection.  For example, the Ouse 

Washes lie between the Old and New Bedford Rivers, two great dykes 

created in the 17th Century to divert water directly to the sea.  The Green 

Status requires the indigenous area to be determined, pre-human 

intervention and disturbance.  However, the species is occurring in different 

habitats now than would have been available then and estimating where 

boundaries and extent for such a range is problematical.   

 The Back from the Brink work has related to the Ouse Washes and Nene 

Washes that are the focus for Project Godwit. These are relatively close 

(around 35km apart).  It is therefore necessary to consider what spatial units 

to use to determine the Green Status.    

 Sightings of colour-ringed birds show that adult birds return to sites where 

they bred in previous years and that young birds tend to return to the natal 

site (Kentie et al., 2014; Kruk et al., 1998).  Kentie et al. found that around 

three-quarters of the adults at a study site in the Netherlands returned to 

breed within 500m of their previous nest site, and the maximum movement 

was 15km. New recruits to the breeding population settled within 18km of 

the natal site.  The work by Kruk et al. suggests that most young Black-tailed 

Godwits settle to breed within 6km of the natal site.   

 These results would suggest that the Ouse and Nene Washes could be 

treated as separate spatial units.  Extrapolating that conclusion to the 

indigenous range poses problems as it would suggest a need to define 

discrete sites as spatial units, for example different sites within 

Gloucestershire and Lancashire.  Defining these spatially and identifying 

which should support the species is a challenge.  At the Nene Washes and 

the Ouse Washes the species is clearly present and recent data suggest 

breeding productivity (on a 5-year moving average) is above the level 

required to maintain a stable population, indicating the two populations are 

viable. This productivity, however, includes an intensive intervention known 

as headstarting (eggs are taken from the wild and the resulting chicks are 

reared in captivity before release at around the time of fledging). Using this 

method, Project Godwit has released 155 fledglings 2017-2021. One more 

year of headstarting is planned for 2022. If the headstarted fledglings are 

removed from the calculation of productivity, then the productivity (on a 5 yr 

moving average) would be below the level required to maintain a stable 

population. If the Green Status is calculated based on two sites alone it is 
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66.67%, however this seems of little value or use given the species would 

have occurred much more widely (and could do so again).  Green status 

therefore is difficult to apply in any meaningful way for this species.       

Favourable Conservation Status 

 We have reviewed the steps necessary to define Favourable Conservation 

Status for Black-tailed Godwit.  There is a wide range detailed information 

and a large body of research available for this species meaning there are 

good data to inform many of the steps. Perhaps the main challenge will be to 

identify the future potential for the species. The Nene Washes, which 

supports the majority of breeding pairs, suffers heavy predation pressure.  

Flooding during the breeding season is a further challenge and may be 

exacerbated by climate change. 

 Whether large-scale wetland restoration has the scope to provide breeding 

habitat and support viable populations will need to be addressed to identify 

limitations to population expansion and restoration.  The availability and 

suitability of a range of sites (including different wetland habitats) of a large 

enough size where flooding issues and predation risks are such that there is 

potential for good breeding success will determine the potential for 

recovery.   

Table 4: Information required to define FCS for Black-tailed Godwit. 

Range and distribution Good data available. 

Population Good data available. 

Habitat Availability of suitable habitat on restored or 

new sites will determine potential for 

recovery. 

 

 This approach could also be used at the local scale for the Nene and Ouse 

Washes but would need to take into account the vulnerability of the 

population in being dependent on two main locations.  

RSPB Species Recovery Curve 

 The key factors limiting the population are understood and work is 

underway to address them, through habitat management, headstarting 
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(where eggs are hatched and chicks reared in captivity), flood management 

and detailed monitoring and research.   

 The Black-tailed Godwit population at the two key sites (the Ouse and Nene 

Washes) has increased from 38 pairs in 2017 to 53 pairs in 2021, an increase 

of 39%. This increase, however, is almost entirely the result of headstarting 

which is a temporary intervention due to end in 2022. Efforts to reduce 

predation pressure and therefore increase breeding success in the wild have 

had only limited success and wild productivity has remained low and 

predation high.  

 For these two key sites, long-term measures that reduce predation on eggs 

and chicks are required, for example the provision of larger areas of suitable 

wet grassland safe from spring and summer flooding and measures in the 

wider landscape that reduce the focus of predation on these two sites.  As 

such the species is in the recovery stage of the RSPB Species Recovery Curve, 

at R2 or R3.  This assessment relies on the continuation of headstarting, a 

short-term solution. When headstarting ceases, the recovery stage of the 

species will likely fall back to T1/2.  

 Whether the species could feasibly be assessed at S1, such that minimal 

conservation effort is required is likely to be a long way off, as this will 

require an end to measures to limit predation.  This is perhaps only likely to 

be possible on large, extensive wetland sites and with a population spread 

across multiple such sites.   

Natural England Species Recovery Curve 

 With recovery measures in place and proving effective at a local level, Black-

tailed Godwit could be considered to be at Step 8 on the Natural England 

Species Recovery Curve. However, despite being relatively far along the 

curve, the species is still very much at risk, with the focus at just two sites 

nationally and productivity in the wild still low and dependent on 

headstarting. The species is unlikely to progress beyond this point for a long 

period. The final step would require the species to be ‘recovered within the 

local landscape, having achieved some pre-agreed quantitative target; and is no 

longer threatened with local extinction’.  This would require the species to be 

breeding at more sites, including large sites and with productivity in the wild 

sufficient to support the population.   

Comparison with BFTB Species Recovery Curve 

 Black-tailed Godwit is assessed as 7 using the Back from the Brink Species 

Recovery Curve, as forecast for the end of 2021, although with limited 
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achievement of Step 8. To maintain this position and move further along the 

curve, long-term measures to reduce predation are required such as 

increasing the extent of available breeding habitat at the Ouse Washes, and 

undertaking habitat modifications at the Nene Washes and in the wider 

landscape.  

Conclusion 

 There are clear successes for Black-tailed Godwit as a result of the 

interventions through Project Godwit. The breeding population has 

increased at the Ouse Washes year on year between 2017-2021 and 

remained approximately stable at the Nene Washes (compared to the 

decline projected by modelling in 2015).  Maintaining the gains achieved 

through headstarting and maintaining the species at its current points on all 

three recovery curves, requires further conservation intervention that tackles 

the continuing issue of low productivity in the wild. 

 Black-tailed Godwit is largely restricted to just two breeding sites and the 

challenge for measuring success is identifying how many sites and the 

distribution that the population could reach.  This is challenging for all 

methods, but perhaps the Green Status is the hardest to apply due to the 

difficulty at the outset in identifying an indigenous range.  
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Green Status: 5.7% (using adult records) or 12.9% (using spawn string records) for 

the Sefton coast in 2012, and 13.6% or 18.8% in 2019 using the same metrics – all 

indicate severe depletion. Note that larger scores were calculated if the Sefton 

coast population is considered ‘viable’ rather than just ‘present’.  

FCS: Data gaps still exist at a national level, although it would be possible to fill 

these, given sufficient investment. FCS is potentially more applicable at the project-

level, although uncertainty still surrounds the amount of habitat and population 

size required to achieve it at the local scale.  

RSPB SRC: Step 2: ‘Trial management underway, but not yet clear evidence that it 

can deliver objectives’. 

Natural England SRC: Step 6: ‘Recovery solutions trialled’ at the project scale. 

Potentially only partial completion of several earlier steps at the national scale. 

BFTB SRC: Step 6: ‘Recovery solutions trialled’ fully attained. Note that the BFTB 

project team also identify partial completion of Step 7: ‘Best approach adopted’. 

Issues associated with the short-term nature of the project, the timescale required 

to see population level effects of conservation interventions upon amphibian 

species, and restrictions placed on monitoring in the latter years of the project 

pose difficulties in applying the measures of success discussed.  

Green Status appears to comprise a useful metric, but at a larger geographic or 

temporal scale. Species Recovery Curves provide an easily understood and 

relatively accurate measure of project progress and achievement (although their 

interpretation would benefit from conversation with the now-disbanded project 

team).  

                                     

Natterjack Toad © Alex Hyde/Back from the Brink 
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 The Natterjack Toad is the smallest of our two UK toad species and is largely 

confined to coastal sand dune systems and grazing marsh, and a few sandy 

heathland sites. It requires warm, shallow, water for breeding and is 

therefore often associated with dune slack ponds. The species can still be 

found at a range of localities along the UK coast, including notable 

populations on the Sefton and Cumbrian coast, and along the Solway Firth. It 

has also been subject to several reintroduction programmes across its 

historic range. Nevertheless, the species was formally more widespread, and 

populations in some parts of its current UK range (e.g. East Anglia) have 

greatly declined.          

Available data 

 Monitoring data was provided by the BFTB Gems in the Dunes project, 

comprising adult Natterjack and spawn string presence/absence data from 

ponds within 10 localities along the Sefton coast (spanning the period 2012 

to 2019). The number of ponds recorded/surveyed ranged between 43 and 

88 in any given year. Context was provided by a longer time-series of Sefton 

coast spawn string counts (absolute numbers), spanning the years 1987 to 

2019, which could be compared with the national spawn counts for the 

period 1990 to 2018.    

Green status 

 The spawn string count time-series provided for the period 1990 to 2018 

(see Figure 6) shows that both the Sefton coast and overall national count of 

Natterjack spawn strings varies dramatically from year to year. Furthermore, 

the proportion of the national total that the annual Sefton count represents 

also varies considerably. No geospatial data or indication of survey effort 

(e.g. number of ponds surveyed) was provided with the data however, and it 

is therefore difficult to use it in the calculation of a Green Status score. 
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Figure 6: Natterjack spawn string counts between 1990 and 2018 for the UK overall (black line) and 

the Sefton coast (red line). The bars indicate the proportion of the UK count that the Sefton count 

constitutes in any given year. Note that the lines are provided solely to highlight interannual 

change, rather than reflecting any fitted trend. 

 

 Presence/absence data (of both adults and spawn strings) was also provided 

for pools along the Sefton coast for the period 2012 to 2019 (see Figure 7 

and Figure 8). Using ‘pool’ as the spatial unit, we can then calculate separate 

Green Status scores for adult Natterjacks and spawn strings for the start and 

end years of the dataset.  
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Figure 7: Presence/absence counts of adult Natterjack toads, from surveyed pools on the Sefton 

coast, between 2012 and 2019. 

 

      

Figure 8: Presence/absence counts (bars) and absolute count ratios (line) of Natterjack toad spawn 

strings, from surveyed pools on the Sefton coast, between 2012 and 2019. Note that the line is 

provided solely to highlight interannual change, rather than reflecting any fitted trend. 

 

 76 pools were surveyed for adult Natterjacks in 2012 and 88 were surveyed 

in 2019. In the first year of the time-series adult toads were recorded from 

13 pools, with records made from 36 pools in 2019. Using these figures, we 

can calculate a 2012 Green Status score for adult Natterjacks along the 

Sefton coast of 5.7% (or 11.4% if we assume that the population is viable). A 

subsequent Green Status score of 13.6% can then be calculated for 2019 (or 

27.3% if assumed as viable).  
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 75 pools were surveyed for Natterjack spawn strings in 2012 and 87 were 

surveyed in 2019. In the first year of the time-series spawn strings were 

recorded from 29 pools, with records made from 49 pools in 2019. 

Consequent Green Status scores comprise 12.9% in 2012 (25.8% if 

considered viable) and 18.8% in 2019 (37.5% if considered viable).  

 These scores indicate that the Green Status of the Natterjack toad on the 

Sefton coast has increased/improved between 2012 and 2019 (with an 

increase between 5.9 and 15.9%, dependent upon the metric used and the 

considered viability of the population). This improvement is also indicated by 

the increase in the ratio of absolute spawn string counts to pools surveyed. It 

should however be noted that no indication is provided as to whether 

interannual variation in the number of pools surveyed is due variable survey 

effort or variable pool presence (or a mixture of both). 

 These results, and the data used to calculate them, nevertheless highlight 

the importance of choosing the most suitable metric, time scale, and 

geographic unit when calculating Green Status. The BFTB Gems in the Dunes 

project, which targeted Natterjacks as a key species on the Sefton coast, was 

only active between 2018 and summer 2021 (with no survey work carried out 

in 2020). As such it is difficult to use the Green Status scores calculated 

above to measure the success of any interventions carried out as part of the 

project, with a longer (post-project) time series required to do so. It is noted 

that the Sefton coast Natterjacks have been identified as comprising one of 

the UK’s most notable (and robust?) populations, and as such their fortunes 

may not accurately reflect ongoing changes elsewhere in the species UK 

range.      

Favourable Conservation Status 

 The ecology and distribution of the Natterjack toad within the UK is generally 

well known, although the discovery of populations in atypical habitat (e.g. 

Cumbrian fells) indicates that some knowledge gaps may still exist. Our 

knowledge concerning the species historic range, and the factors driving its 

decline, are also considered largely complete.  

 The absence of annual monitoring across the species national range has 

been identified as an issue, despite the assertion that the current extent of 

available habitat is enough to maintain the population at its current level, 
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even if not at a ‘favourable conservation status’8. However, data are available 

at the local level for the project area.  

 Although there are potential issues associated with the definition of a 

national FCS for the species, the FCS process (in principle) is more applicable 

at the local/project-scale, as the distribution, habitat requirements, and 

population level of Natterjacks within the project area are well understood. 

Nevertheless, uncertainty still remains about the amount of habitat (and the 

number of individuals) required to favourably sustain the Sefton coast 

population indefinitely. 

 

Table 5: Information required to define FCS for Natterjack Toad.   

Range and distribution The historic indigenous range of the species is well 

known, with reintroduction programmes already restoring 

lost populations. Local/project-scale distribution (i.e. 

Sefton coast) is well understood. 

Population Population monitoring possible via both adult and spawn 

string counts during breeding season, although attaining 

national coverage potentially an issue. Full coverage 

possible (attained?) at the project-level. 

Habitat Clear understanding of typical (core?) habitat use (i.e. 

sand dune systems (including the Sefton coast), coastal 

freshmarsh, and lowland heathland). Use of atypical 

habitats (e.g. Cumbrian fell) indicative that knowledge 

base may not be complete at a national level.  

 

RSPB Species Recovery Curve 

 The BFTB Gems in the Dunes project outcomes for the Natterjack are 

identified as falling within Step T3 (Solution testing (Trial management)) of 

the RSPB Species Recovery Curve. Local habitat requirements for the species 

are well understood, and the project has led to sand dune habitat 

restoration (via scrub removal and pool rejuvenation), alongside increased 

 

8 European Community Directive on the Conservation of Natural Habitats and of Wild Fauna and 

Flora (92/43/EEC) - Supporting documentation for the conservation status assessment for the 

species: S6284: Natterjack toad (Epidalea calamita) - https://jncc.gov.uk/jncc-assets/Art17/S6284-

EN-Habitats-Directive-Art17-2019.pdf 

https://jncc.gov.uk/jncc-assets/Art17/S6284-EN-Habitats-Directive-Art17-2019.pdf
https://jncc.gov.uk/jncc-assets/Art17/S6284-EN-Habitats-Directive-Art17-2019.pdf
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connectivity between suitable habitat areas, which should directly benefit the 

Natterjack population.  

 Nevertheless, the works carried out have occurred at a relatively small 

geographic scale, comprising only a small proportion of the Sefton coast. The 

short time-scale of the project (as well as restrictions imposed by the covid 

pandemic) have also meant that time-series response data is not yet 

available, despite the project also increasing local surveyor capacity. The 

BFTB project team also suggest that the extremely wet winters of 2020 and 

2021 have led to the pools becoming extremely deep and cool (conditions 

which do not favour Natterjacks).  

Natural England Species Recovery Curve 

 The Natural England Species Recovery Curve is largely in line with that of the 

RSPB, with ‘Step 6: Recovery solutions trialled’ achieved at both the BFTB 

project and national scale. Potential knowledge gaps (with respect to atypical 

habitat use and the absence of a UK Red List status for the species) have 

however been identified at the national scale, which would potentially 

impact the achievement of Steps 2 (‘Biological status exists’) and 4 

(‘Autecology understood & NMP implemented’) UK-wide. 

Comparison with BFTB Species Recovery Curve 

 The BFTB project team assessed the Natterjack within the project area 

(Sefton coast) as being ‘fully’ at ‘Step 6: Recovery solutions trialled’ using the 

Back from the Brink SRC, as forecast for the end of 2020. They furthermore 

suggested that partial progress towards ‘Step 7: Best approach adopted’ had 

been made. However, the report authors consider the caveats applied to this 

(i.e. the requirement for a much larger roll out of habitat works and 

landowner engagement) limit the possibility of its current achievement. 

 The flexibility inherent in the BFTB SRC model has allowed Steps 2 to 4 to be 

identified as ‘mostly’ achieved, which is reflective of the national situation for 

the species. Limited information is however available to inform the reasons 

behind the identification of these partial steps at the project-level, and their 

‘full’ achievement is considered more likely.   

Conclusion 

 Green Status would appear to provide a useful metric to evaluate 

conservation gain for the Natterjack Toad between specific points in time, 

although the choice of metric and geographic scale should be carefully 

considered. Its direct applicability to short-term projects, such as Gems in 
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the Dunes, is questionable however, with any response in populations 

subject to conservation intervention likely to exhibit a lengthy time lag.    

 The identification of several data gaps at the national scale precludes the 

definition of a Favourable Conservation Status, with Species Recovery Curves 

appearing to provide a more useful measure of success. The flexibility 

inherent in the BFTB model is favoured over those of the RSPB and Natural 

England, although all three were largely in agreement with respect to the 

project’s concluding step. Nevertheless, some confusion still surrounds the 

application of the BFTB model at varying spatial scales, and additional 

guidance may be warranted.    

 It should be noted that the final project assessment was not available to 

inform this report and some assumptions have therefore been made with 

respect to the thought processes behind the completion of the BFTB SRC, for 

example.  
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Green Status: Different spatial units give different (albeit consistently low) scores, 

with the species too rare to provide useful fine-scale count data. 

FCS: Remaining data gaps and difficulties in applying population metrics suggest 

that the definition of FCS is not currently possible for the English Shrill Carder Bee 

population.   

RSPB SRC: ‘Solution testing (Trial management)’ T2.  

Natural England SRC: Step 6: Recovery solutions trialled. 

BFTB SRC: Step 5: Pressures & remedial action identified (although also partial 

progress towards Step 6: ‘Recovery solutions trialled’ and Step 7: ‘Best approach 

adopted’). 

Due to the short time-scale of the project, the rarity of Shrill Carder Bee in the 

landscape, and the issues posed by monitoring eusocial insect populations, only 

limited metrics of population recovery were generated.  

                         

Image © Neil Aldridge/Back from the Brink 
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Background  

 The Shrill Carder Bee is one of the UK’s most threatened bumblebee species. 

Formerly widespread across southern Britain, it is now restricted to five 

populations (2 in England and 3 in Wales), with the species almost certainly 

lost from another English location in recent years. The species requires a 

high density/variety of late-summer nectar sources in close proximity to its 

nest site, with population decline/range contraction having largely been 

driven by landscape scale changes in land use (including changes in 

agricultural practises and urbanisation). Stochastic events, such as flooding, 

have also posed issues for some of the remaining populations.  

Available data 

 Historic distribution data (presence/absence within hectads) was provided 

(via BBCT/BWARS9) for the periods: pre-1960, 1960-1989, and 1990-2019. 

National transect counts, from citizen science BBCT BeeWalks targeting all 

bumblebee species, were also provided for the period 2009-2019.  

Green status 

 The BFTB Shrill Carder Bee project increased the capacity for monitoring of 

the species via increased training provision for volunteers taking part in the 

BeeWalk Survey Scheme10. The scheme enables count data for all 

bumblebee species to be collected along regular transects, although only 

small numbers of Shrill Carder Bees were generally recorded within the 

dataset provided (see Figure 9). This is perhaps unsurprising, however, given 

both the national rarity/highly restricted current range of the species, and 

the patchy distribution of its colonies within the landscape (even in its 

remaining core areas). As such, it is difficult to calculate a Green Status for 

the species using BeeWalk counts. 

 

9 Bees, Wasps, and Ants Recording Society - https://www.bwars.com/home 
10 https://beewalk.org.uk/ 

https://www.bwars.com/home
https://beewalk.org.uk/


34 

 

 

Figure 9: Number of Shrill Carder Bee records (workers only), and number of relevant survey 

locations, within remaining core areas of distribution in England from BBCT BeeWalk data. 

 

 One alternative method of calculating Green Status is to use historic 

distribution data. Map 1 details hectads with historic records of the species, 

categorised into three time periods: pre-1960, 1960 to 1989, and 1990 to 

2019. The map indicates that Shrill Carder Bee was formerly widespread 

across lowland England, with records stretching from Cornwall and Kent up 

to the Scottish Borders. Our understanding of the species’ ecology, and the 

distribution of historic records, suggests that the former indigenous range of 

the Shrill Carder Bee in England therefore encompassed all lowland areas, 

with the species usually avoiding upland habitats. There does however 

remain some potential that the species may also have utilised areas of 

upland calcareous grassland in northern England (BBCT pers.comm).                

 Using the historic hectad data, following the application of these broad-scale 

habitat characteristics, the indigenous area of occupancy (the potential 

indicative English range) can therefore be calculated. This was achieved by 

removing all English hectads comprising Upland NVC habitat, based upon 

those areas identified in Lake et al. (2020). This resulted in 1,294 hectads 

being identified within the species indigenous range, with 46 of these 

recording Shrill Carder Bee presence post-1990.  

 The populations within the 46 hectads have been identified as ‘present’ only 

(a score of 1 in the Green Status calculation), as they would not qualify as 
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being of Least Concern under Regional Red List assessment guidance (IUCN 

Species Survival Commission, 2010). Furthermore, 6 of these hectads were 

located in areas which have subsequently lost their Shrill Carder Bee 

populations (namely Salisbury Plain and Dungeness). Applying these criteria, 

the post-1990 Green Status score of Shrill Carder Bee in England is therefore 

calculated at 1.2%.        

 Although relatively fine-scale, the use of hectad data to calculate the Green 

Status score does not necessarily take into account landscape-scale habitat 

characteristics and ecological processes. An alternative option to calculate it, 

which more readily accounts for clustering in the hectad dataset, is to use 

National Character Areas11. The indigenous area of occupancy of Shrill 

Carder Bee in England comprises 155 of the 159 identified National 

Character Areas, with 20 of these recording the species as present post-

1990. Using this same approach as that for the hectad data (i.e. all records 

recorded as ‘present’ only, including subsequently lost populations), the 

post-1990 Green Status score of Shrill Carder Bee in England is calculated at 

4.3%.  

 Both of the options described above result in relatively low Green Status 

scores, as would be expected for a rare species which has undergone a 

severe historic range contraction. Nevertheless, it also highlights the 

importance of scale when considering which geographic unit upon which to 

base the calculation. Furthermore, the use of historic distribution data, 

categorised within discrete time windows, doesn’t necessarily allow for more 

nuanced analyses using the Green Status score to be carried out. The latter 

includes short-term/recent range expansions of Shrill Carder Bee (post-1990) 

within the Thames Gateway (Bex Cartwright (BBCT), pers. comm), for 

example.       

 

 

11 https://www.gov.uk/government/publications/national-character-area-profiles-data-for-local-

decision-making/national-character-area-profiles 

https://www.gov.uk/government/publications/national-character-area-profiles-data-for-local-decision-making/national-character-area-profiles
https://www.gov.uk/government/publications/national-character-area-profiles-data-for-local-decision-making/national-character-area-profiles
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 Dependent upon data, it may be possible to calculate two Green List values  
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Favourable Conservation Status 

 The knowledge review carried out as part of the BFTB project (Species 

Knowledge Review: Shrill Carder Bee Bombus Sylvarum in England and Wales, 

2019) identified several important gaps in our understanding of Shrill Carder 

Bee ecology and conservation. Prime amongst these is detailed knowledge 

on nesting and wintering habitat requirements, as well as any implications of 

small/fragmented population genetics, and the impacts of global climate 

change/extreme weather events.    

 There is a good understanding of the species historic and current natural 

range, but difficulties arise in identifying metrics for population change (as 

most bees encountered will be sterile workers). Furthermore, the use of 

‘patchy’ habitats by this species means that any calculation of the amount of 

suitable habitat required to sustain/increase its English population/range is 

difficult. Any such calculation will be dependent upon increasing 

understanding of the species’ population dynamics (i.e. how many colonies 

are required for the species to be sustainable at a landscape scale?). 

Table 6: Information required to define FCS for Shrill Carder Bee. 

Range and 

distribution 

The historic indigenous range of the species is relatively easy to 

estimate using historic records and broad-scale habitat metrics. The 

historic distribution of the species within this range is however 

unknown, with the species reliant upon ‘patchy’ (and potentially 

dynamic) habitat types within the wider landscape.  

Population Difficult to define for a social insect species in which the majority of 

individuals will comprise sterile workers, with the number of colonies 

perhaps a more suitable metric. Currently no clear understanding of 

how many colonies are required in the landscape to maintain 

connectivity between the population as a whole. The recent loss of 

populations in areas which are still considered to support suitable 

habitat (e.g. Salisbury Plain) is also problematic.    

Habitat Currently have a clear understanding of foraging habitat 

requirements, but limited knowledge on nest and wintering site 

requirements. Although the species utilises ‘patchy’ 

habitats/landscapes, it has been suggested previously that at least 10-

25km2 of suitable habitat is required for an individual population to 

be viable. 



38 

 

 

 Additional considerations in relation to this species were that: 

• The current unavailability of a formalised UK Red List status, in 

light of the Least Concern classification at a European/global scale.  

• Little is known about genetic variation in the species, or the 

potential impacts of bottle-necked populations. 

• The difficulties posed in monitoring a species (via citizen science) 

which occurs sparingly/patchily even in suitable landscapes.  

RSPB Species Recovery Curve 

 Monitoring within remaining core areas is now established and, despite 

some remaining knowledge gaps (i.e. wintering and nest site habitat 

specifics), the key factors believed to be limiting the population (i.e. 

loss/decreasing connectivity of foraging habitat) are understood. This 

information has fed into a national Conservation Strategy for the species 

(Page et al., 2020).  

 The BFTB project established 4 case study sites within remaining core areas, 

with 40 land managers given advice on managing habitat for Shrill Carder 

Bee (totalling 105ha). Nevertheless, it is not yet clear what effect the 

increased levels of sympathetic management are having, or whether they 

are achieving connectivity of isolated (sub)populations. As such, the species 

is at T2 of the Solution Testing (trial management) stage of the RSPB Species 

Recovery Curve.   

Natural England Species Recovery Curve 

 The Shrill Carder Bee in England is currently at ‘Step 6: Recovery solutions 

trialled’ of the Natural England Recovery Curve, with advice provided to 

landowners within the remaining core areas and an increased roll-out of 

areas under sympathetic management. There is currently no sure sign of 

species recovery as a result of these actions however, and an appropriate 

delivery mechanism (potentially relating to agri-environment schemes) has 

yet to be identified and adopted under ‘business as usual’.   

 Furthermore, several key components of ‘Step 2. Biological status 

assessment exists’ are yet to be achieved, including detailed information on 

population size and productivity and a UK Red List assessment.  
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Comparison with BFTB Species Recovery Curve 

 Shrill Carder Bee is confidently assessed as being at ‘Step 5: Pressures & 

remedial action identified’ using the Back from the Brink SRC, as forecast for 

the end of 2020. Nevertheless, there has also been some partial progress 

towards ‘Step 6: Recovery solutions trialled’ and ‘Step 7: Best approach 

adopted’. This assessment is largely in line with the Natural England SRC, but 

the adoption of a non-binary list of progress options for each step in the 

BFTB SRC, allows for a more nuanced approach.  

 This is particularly reflected in the partial attainment of ‘Step 4: Autecology 

understood & NMP adopted’ and ‘Step 6: Recovery solutions trialled’. The 

former allows for the knowledge gaps surrounding wintering and nest site 

habitat, for example, and the latter rightly adjusts for the short-term nature 

of the BFTB project and the low likelihood of observing positive population-

level changes within the project lifetime.    

 It should be noted that the BFTB project team have subsequently revised 

some of the categorisations identified above, subsequent to submittal of the 

BFTB SRC form at the end of the project (Bex Cartwright (BBCT), pers.comm).  

Conclusion 

 It is difficult to identify a completely applicable measure of success for the 

Shrill Carder Bee BFTB project due to its short-term nature, the clustered 

distribution of Shrill Carder Bee colonies within their remaining core areas, 

and the difficulties posed in assessing population level effects in a eusocial 

insect species. Data gaps preclude the identification of a Favourable 

Conservation Status, and calculation of a Green Status score is fraught with 

issues surrounding choice of geographic scale and sparse monitoring data.          

 The use of SRCs is considered more directly applicable to the BFTB Shrill 

Carder Bee project, with the use of a level of completeness grading system in 

the BFTB SRC noted as beneficial. The recognition that the SRC concept is 

applicable in a non-linear fashion is of particular value to short-term projects 

and/or those which don’t easily fall into the linear steps of the RSPB or 

Natural England models.  

The BFTB project team have indicated that the SRCs work as a conceptual framework 

for project development and monitoring but are not so useful in tracking movement of 

project species/populations, however. Furthermore, the 9-step BFTB/Natural England 

SRCs have been identified as too simplistic, with the 13-step RSPB SRC allowing for a 

greater degree of nuance and usefulness. 
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Green Status: 17%-67% (severely to moderately depleted) depending on spatial 

unit and degree of functionality assumed. Assumptions made about negative 

records.  

FCS: Useful process, raises questions about quantifying suitable habitat and 

occupancy/population size within favourable range and extent of historical range 

within Rockingham Forest. 

RSPB SRC: T2- T3 (Solution testing) 

Natural England SRC: Step 5 Pressures & remedial action identified (Step 6. 

Recovery solutions trialled only partially achieved) 

BFTB SRC: Step 6 Recovery solutions trialled (partial), Step 7 Best approach 

adopted & Step 8 Species recovering (both limited). 

BFTB SRC is probably the most useful measure of success for this project, given 

the nature of the data currently available, limited understanding of functionality 

within the landscape and the short timescale of the project in comparison to the 

species’ life-cycle. It reflects progress with conservation process (e.g. monitoring) 

and it indicates partial achievements of higher steps even though previous steps 

are not fully complete.  

 

Image © Durwyn Liley 
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Background  

 Adder has a large range and is found across mainland Great Britain. 

However, it has experienced significant recent declines, particularly across 

central England and is now considered Vulnerable in England due to small 

population sizes and habitat deterioration (Foster et al., 2021). It is typically 

found on heaths, moors and coastal cliffs and dunes, but also in woodland 

rides and other well-drained open areas with suitable vegetation structure. 

The species requires dry, open, sunny areas for basking adjacent to dense 

ground cover in undisturbed locations. Hibernation sites (such as old 

stumps, windrows, bracken, piles of rubble) may be communal and need to 

be well-drained, frost-free, humid (but not wet) and generally have a 

southerly aspect or varied microtopography.    

 Adder was a primary species for the Roots of Rockingham BFTB project (RoR) 

based in Rockingham Forest in central England. Work for this species 

included the compilation of historic and recent records to provide a better 

understanding of suspected range contraction (see Foster, 2021) volunteer 

monitoring and habitat management such as targeted ride widening.  

Available data 

 Quantitative data currently available from Roots of Rockingham includes 

collated, pre-existing records and those collected during the project: 

• A small number of historic records between 1850 and 1950 (some 

of which have since been allocated to 10 figure OS grid references).  

• 62 records between 1950 and 2000, most with 4-6 figure grid 

references 

• 88 records between 2000 and 2017, most with 10 figure grid 

references 

• 313 positive records during the RoR project period (2018-2021), 

when survey effort increased markedly, most with 8 figure grid 

references. 

 Nearby historic records from just outside of the RoR project area have not 

been included on the assumption that they have not been recently re-

surveyed. In general, there are no negative records available, meaning that it 

is not possible to gauge overall survey effort, although it is possible to 

attribute “pseudo-absence” status to 10 1km squares (not all with historic 

records), as Adder was not recorded in general reptile surveys that took 

place in these squares (Jim Foster, pers. comm.).  

 Figure 10 summarises the number of 1km grid squares with records by date 

class (the 2018-2021 class represents records submitted during the RoR 
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period).  The dark blue column shows the number of 1km grid squares with 

historic records, and the lighter blue columns the number of historic squares 

with records in subsequent date classes, while the purple column indicates 

the number of grid squares with records between 2018-2021 but no historic 

records. Mapped data are not presented here as data were submitted by 

volunteer recorders on the understanding that they would not be presented 

at < 10km scale, which would not be informative in this case. 

 

   

Figure 10: Summary of the number of 1km grid squares with Adder records.   

 

 The RoR project has been very successful in increasing survey effort, 

resulting in an increase in records since 2018. Negative records are not, with 

some exceptions, available.  

Green status 

 We have assumed that that all 1km squares with historic records within the 

RoR area were re-surveyed between 2018-2021, but this may not have been 

the case. We explored the application of this approach for Adder within the 

RoR area in two ways. Firstly, we considered 1km grid squares as the spatial 

unit, to include allow reasonable granularity given the small area but to avoid 

using the number of individual records as an index of change, due to the 

increase in survey effort due to the project and the use of artificial refuges. 

Although Adders can travel up to 2km throughout the year, some individuals 

may move only tens or hundreds of metres within a year (François et al., 
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2021 Nash & Griffiths, 2018), suggesting that this is a reasonable spatial unit 

to consider. 

 It was not possible to assess functionality systematically across the project 

area. Following habitat management, Adder was recorded in an area where 

there were no recent records (Foster 202) and such dispersal suggests good 

functionality within this area. However, this type of information was available 

only for one patch.  

 If only presence/absence is considered (or if all populations are considered 

functional), the Green Score using 1km square spatial units is 57%. If the 

population within each spatial unit is more conservatively assumed to be 

“viable”, then the Green Score would be 38% or 19% if just considered to be 

present.  

 The second approach was to look at individual sites. For well-defined sites 

such as nature reserves and other woodlands, this worked well. Other sites, 

such as road verges, were less well-defined and these areas were very 

similar to 1km grid squares. We identified 14 sites12 (some adjacent to one 

another) using OS 1:25,000 maps and aerial. This approach resulted in a 

Green Score of 67% using presence/absence (or assuming full functionality), 

34% if all population are considered viable only and 17% if just considered to 

be present. 

Favourable Conservation Status 

 Defining FCS presents some challenges for Adder. At a national scale, 

favourable range and occupancy could be defined in terms of 10km grid 

squares with recent records. However, population size within these needs to 

be taken into account, due to the vulnerability of small populations (Foster et 

al., 2021). Estimating the population size required for future maintenance 

and diversity would require further information about genetic health and 

would need to take into account increased vulnerability due to climate 

change (e.g. reduction in the duration of hibernation, increased likelihood of 

hibernation sites flooding etc.). At the local scale a smaller unit, for example, 

1km, would be more appropriate and at this scale a density measure of 

observed adults could be used, for example if artificial refuges are used for 

monitoring. 

 Creating a quantitative definition of favourable habitat is tricky for Adder. For 

some species, it is possible to define the necessary area of habitat (usually in 

 

12 These sites are not listed as some would identify records at <10km scale. 
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terms of priority habitat types) that the species would require to be able to 

reach Favourable Conservation Status. However, Adder depends on 

particular features which may be found across a suite of different habitats. 

Defining the necessary abundance and appropriate distribution of well-

drained hibernation and basking sites plus adjacent cover, with a suitable 

aspect and all with limited disturbance and with connectivity to other areas 

of suitable habitat nearby to allow dispersal is clearly more complex than 

defining the area of priority habitat type within which such features may be 

found. It is not possible to assume that appropriate semi-natural habitat 

under conservation management will include the necessary features and in 

addition, small areas of non-priority habitat can provide suitable conditions 

for Adder. Further thought is needed as to suitable units with which to 

measure Adder habitat as this will depend on the primary habitat in 

question.  

Table 7: Information required to define FCS for Adder 

Range and distribution Nationally, this could be based on an understanding of 

historical records from national assessments and be 

defined in terms of 10km grid squares). 1km squares 

are more appropriate at the local level.  

Population It should be possible to define both current population 

status and favourable population status at national 

scale. There are issues with data availability so some 

assumptions and/or modelling would be required. At a 

local level, consideration of connectivity of habitat 

within project areas will be key  

Habitat Adder depends on specific habitat features for which 

numeric targets are more challenging than they are for 

the broad habitat types in which such features may be 

found. Using overall habitat area does not guarantee 

the presence of required features/ecotones, although it 

would provide a rough guide. It should take into 

consideration patch size and connectivity. 
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RSPB Species Recovery Curve 

 Applying the RSPB SRC for Adder within the Roots of Rockingham Adder 

project area, T2 has been achieved (trial management underway, but not yet 

clear evidence that it can deliver objectives). Although there is indication that 

the trial management was beneficial for Adder (it was recorded for the first 

time within the management area) there is not as yet any indication that this 

will have a population-level result. In addition, other remedial actions 

identified (creation of corridors) have not yet been progressed. However, if 

the objective was simply to increase the area of suitable habitat used by the 

species, then T3 has also been achieved.  

Natural England Species Recovery Curve 

 Step 5 (local recovery solutions identified) has been achieved at Rockingham. 

Targeted ride-widening was carried out but no other recovery solutions were 

trialled for issues identified (e.g. isolation) and although this resulted in 

increased occupancy within the existing range, a population-level response 

would not be possible within the project timescale (and no numerical 

expectations were set), therefore further steps are not considered to have 

been fully achieved.   

Comparison with BFTB Species Recovery Curve 

 Step 6 on the BFTB SRC was also reached indicating that local recovery 

solutions have been trialled. However, the inclusion of the additional 

dimension of the extent to which the step has been achieved is useful here, 

indicating that this step has only partially been achieved (another solution 

identified – the creation of corridors to a neighbouring site – was not 

trialled). This more nuanced approach additionally indicated that subsequent 

steps were also achieved to a limited extent, as there were indications of 

increased occupancy within the existing range as a consequence of the 

implementation of one recovery solutions (targeted ride-widening at one 

site).  

Conclusion 

 In this situation the reliability of the Green Score as a measure of recovery is 

hindered by the nature of the available data as assumptions were made 

about absence from squares with no records. The inclusion of negative 

records and the locations of artificial refuges plus greater understanding of 

the wider functionality of species would allow a more detailed exploration of 

the extent of recovery. Investigation into the potential historical range of the 
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species throughout Rockingham Forest (a medieval Royal Hunting Forest 

that presumably contained far more open habitat and woodland than it does 

today) would probably reveal a greater range contraction than was shown 

here, and would take into account the recent records from two new squares 

without historic records. In practice, these records may not indicate a range 

expansion since 1850, they may be an artefact of assigning historic records 

to grid squares (the new records were very close to the grid line of adjacent 

squares with historic records).  

 Favourable Conservation Status could, with significant work, be defined for 

Adder within the RoR project area, and would be a useful way of exploring 

the spatial distribution and abundance of appropriate habitat features and 

would help to define numerical targets for recovery. The lack of such targets 

mean that in theory it would not be possible to assess whether the final 

steps on the recovery curves have been achieved (although in practice it is 

clear they have not). The emphasis on process in the early stages of the NE 

and RSPB recovery curves are useful to show progress in a local project 

where the development of volunteer recording has been a success. Overall, 

in this situation the BFTB SRC seems the most useful
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No targeted interventions have been undertaken through Back from the Brink and 

therefore we compared different assessment measures based on the species data 

available, without intervention.   

Green Status: difficult to define and different spatial units give very different 

scores, neither of which is satisfactory. 

FCS: Very difficult to define with available data. 

RSPB SRC: ‘Diagnosis’ D1 or D2. 

NE Species Recovery Curve: Step 2 Biological status assessment exists. 

BFTB SRC: 5 (partial) Pressures & remedial action identified. 

The species is under-recorded, occurs in a wide range of habitats and is patchy in 

distribution. This creates some particular challenges for assessment and  

measuring success.   

For Green Status it is hard to define units and we compare scores from two 

different scales.  The paucity of records and yet wide distribution across multiple 

habitats means the status appears very different depending on the size of spatial 

unit. We suggest spatial areas for widespread species that are rare and under-

recorded are perhaps particularly hard to define.   

While the species sits around the ‘Diagnosis’ phase on the RSPB Species Recovery 

Curve, it is likely that for some habitats the species would be assessed differently, 

as causes of decline are better understood for grassland and arable.  

 

 

 

 

 

 

 

 

 

CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons 
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Background  

 The Necklace Ground Beetle is a very active generalist predator of other 

invertebrates and is found in a range of habitats. Locations where it occurs 

typically are open, moist, sparsely vegetated and hold some bare ground and 

occasionally some form of ground disturbance has taken place. Historically, 

the species was thought be widespread in distribution and habitat, however 

it is known to have declined significantly, however there have been an 

increase in the number of records in recent years (Panter et al., 2020).  It is 

sensitive to fertiliser/pesticide applications and habitat fragmentation is also 

likely to have been a key factor in its decline.   

 We used historic records to define the potential reange of the species. 

However, Adder is a camouflaged and cryptic species, and although likely to 

have been noted due to being venomous, it is likely to have been under-

recorded. In addition, historic maps indicate a much wider area of heathland   

Available data 

 Records of this species from a range of sources are summarised by Panter et 

al. (2020). 

Table 8: Principal sources of records for Necklace Ground Beetle, from Panter et al. (2020).  Panter et 

al. also included records from various individual beetle recorders (not listed in the table).   

Ground Beetle Recording Scheme 528 Brecks 

iRecord additional records 21 National 

Facebook Beetles of Britain and Ireland 3 National 

 

Green status 

 The beetle is widely distributed and occurs in a range of habitats, some of 

which such as flood-plain grassland are dependent on human intervention 

and management.  As such, defining historical range is challenging.  The 

distribution is shown in Map 2, which is adapted from Panter et al. (2020).  

The indigenous range could extend to the whole of England, given there are 

records from Northumberland and further north (Hebrides).  However, most 
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records are south of a line drawn between the Mersey and the North York 

Moors, and this appears to represent a relatively discrete cut off, we can 

therefore tentatively define an indigenous area as shown in Map 2.   

 The historic data show some areas without records, notably perhaps 

Shropshire, the Fens and a band across central England, between the Severn 

and the Wash.  These areas are not easy to define or necessarily easy to 

explain and given the challenges in recording and identifying the species 

(with limited people with the necessary expertise), it is perhaps difficult to 

justify particular parts of England being excluded from the indigenous range.  

Nonetheless, as shown in Map 2, we can perhaps exclude parts of the Fens 

and Shropshire from the range, as mapped. 

 The species is likely to be under recorded and records largely ad hoc and 

from a limited number of surveyors.  Multiple records of the species have 

occurred in 67 different 10km squares since 1990 and only 7 of these have 

multiple records from both pre and post 1990.  While there are some 

locations that appear to hold a distinct cluster of records (for example the 

Essex Coast, Salisbury Plain, the Reading area) these are not sufficient to 

allow spatial areas to be easily defined.   

 One option to calculate a green score is therefore to use government regions 

as spatial areas.  There are 8 government regions and the indigenous range 

would therefore extend to cover some or all of 7 of them.  There are beetle 

records in all 7 of them.  Applying a score of 1, that the beetle is present in 

each, to all 7, would give a green score of 33.3%.  There are 4 regions where 

there are beetle records in the same areas that extend from pre 1990s to 

more recent (the large, dark blue squares in Map 2) and as such these 

regions may support viable populations, potentially meriting a score of 2 

rather than 1.  This would give a green score of 52%.  These scores appear 

high for a species listed as Endangered and clearly overestimate the status.   

 An alternative approach could be to use 10km grid squares as spatial areas – 

there are 1141 within the indigenous range as shown in Map 2.  Pre 1990 

there were 210 cells with at least one record (and therefore the beetle 

present).  Applying a score of 1 to these cells due to the presence of the 

beetle gives a green score of 6.1%.  This is low but is derived on the 

assumption of a wide indigenous distribution and none of the cells 

supporting viable populations.  Post 1990 there are records from 67 cells.  

Applying a score of 1 to these cells gives a green score of 1.9%.     

 These different calculations highlight the importance of the spatial area used 

in calculating the green score and we have deliberately compared two 
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approaches at different ends of a spectrum – a few large areas or lots of 

small ones.  Ultimately it is impossible to determine how many areas might 

support viable populations or even ones that might be functional.  For a 

species so widespread yet likely to be under-recorded the scores are hard to 

calculate.   
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Favourable Conservation Status 

 Table 9 provides a summary of the extent to which the information required 

to define FCS for the Necklace Ground Beetle is available.  

Table 9: Information required to define FCS for Necklace Ground Beetle. 

Range and distribution The natural range and distribution can be speculated based 

on the distribution of records, however given the under-

recording there may be gaps and therefore confidence 

levels are likely to be low. 

Population The current population will be impossible to define with 

current data. 

Habitat The current extent of the habitat would be difficult to 

ascertain given the species occurrence in a wide range of 

habitats with particular structural requirements.  The 

habitat types, their patch size and connectivity necessary to 

maintain the biological diversity and variation of the species 

cannot be defined without much more evidence.  Climate 

change and other factors (such as how frequency and 

connectivity of patches of ground disturbance influence 

habitat quality) may require more evidence, given the 

species is flightless and may disperse over limited 

distances.   

 

 Additional points noted in the review of FCS for this species were that: 

• For an under-recorded species such as the Necklace Ground Beetle 

that occurs in such a wide range of habitats and locations, the 

ecosystem context is likely to be difficult to define and the species 

assemblage may also be hard to define, beyond a wide range of 

species associated with bare ground.   

• It is clear the species has declined, and it is possible to speculate 

on the causes of decline, however identify the underlying reasons 

are not fully understood.  

 For the Necklace Ground Beetle, the under-recording, wide range of habitats 

and few recent records make meaningful definitions of Favourable 

Conservation Statues difficult.  It is certainly possible to aspire to see the 
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species present across its historic range, however the steps necessary to get 

there are difficult to identify.  As the species has limited dispersal and has 

particular requirements for habitat structure and quality that are likely to be 

patchy, an understanding of how patches need to connect, be 

created/maintained and how recolonisation can be facilitated are likely to be 

important.    

RSPB Species Recovery Curve 

 At a national level, Necklace Ground Beetle is in the diagnosis phase of the 

RSPB Species Recovery Curve.  There is no systematic monitoring established 

but there are records of the species from a wide range of locations and the 

recent uplift in records could be attributed to more recording.  Causes of 

decline are speculated.  Pressures depend on the habitat but are thought to 

be better known for arable and grassland. A better understanding of the 

species’ needs in other habitats is required.  This would place the species at 

D1 or D2 on the curve.   

 This is relatively straightforward to assign.  Had interventions taken place it 

might be harder to assess the species and any assessment would be 

dependent on the quality of any monitoring data.   

 At a national level, it is quite possible that species recovery would be 

different between habitats.  It is possible that in some arable areas the 

species could even be assessed as in the early stages of solution testing, 

because a range of measures undertaken for other species (pesticide 

reduction, headlands) are likely to benefit the species.  For some other 

habitats, such as upland or coastal habitats, assessment could place the 

species at the very beginning of the curve, at the monitoring stage as it is 

under-recorded.   

Natural England Species Recovery Curve 

 The taxonomy is understood and a recent assessment of the biological 

status has been undertaken, therefore Step 2 of the NE SRC has been 

reached. However, some elements of Steps 4 and 5 have been reached, for 

example, there is some knowledge of habitat requirements and pressures 

are thought to be known for arable and grassland habitats, although a  

better understanding of needs in other habitats is required.  Generic 

remedial action has been identified (spring cultivation of arable, avoidance of 

pesticides, maintaining uncropped margins adjacent to established 

grassland) for arable situations. 
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Comparison with BFTB Species Recovery Curve 

 There has been no targeted recovery activity through Back from the Brink, 

with no management work, monitoring or research undertaken.  However, 

factsheets have been produced and records collated.  The taxonomy is 

understood and a recent assessment of the biological status has been 

undertaken (Panter et al., 2020).  This means Step 2 of the BFTB Species 

Recovery Curve has been completed (however, note that the baseline score 

was set at 5 at the beginning of the project). Steps 4 and 5 have been 

partially reached (see NE SRC above). 

Conclusion 

 For Necklace Ground Beetle there have been no interventions against which 

to measure success, however we assess the species based on current review 

of records by Panter et al.  The exercise indicates that for such a patchily 

recorded and scarce species, assessing species recovery will be difficult.  For 

Green Status it is hard to define spatial units and we compare scores from 

two different scales – each of which provides very different results.  The 

under-recording, wide range of habitats and few recent records make 

meaningful definitions of Favourable Conservation Statues difficult. The 

species sits around the ‘Diagnosis’ phase on the RSPB Species Recovery 

Curve, yet is likely that for some habitats the species would be assessed 

differently, as causes of decline are better understood for grassland and 

arable.  For all three species recovery curves the species is relatively easy to 

assess and place on the curve at the moment, as no interventions have been 

established.  Measuring success would require good, long term monitoring 

data which may be difficult to achieve given the wide distribution, range of 

habitats and low levels of recording.   
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Green Status: It is not possible to apply the Green Score to Yellow Centaury at a 

local level (Dorset Heaths) due to the dynamic nature of the species at this scale.  

FCS: Difficult to apply at local level with existing data. 

RSPB SRC: Recovery - R3 partially achieved before BFTB interventions, more fully 

but not completely achieved at end of BFTB. 

NE SRC: Step 1 (2-3 not achieved, although 4-5 partially achieved).  

BFTB SRC: Step 8 (Mostly achieved). 

A rather messy dataset perhaps typical of many local projects, based on both 

systematic surveys and ad hoc recording. This species is naturally dynamic and so 

would not be expected to persist at all sites but to colonise new areas and 

reappear at sites where it has been persisting in the seedbank during times of 

adverse conditions (e.g. drought, lack of disturbance). This raises questions about 

the scale, metric and timespans used.  

 

                                   

Yellow Centaury © Sophie Lake 
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Background 

 Yellow Centaury is a small summer annual found in England mainly in the 

New Forest, the Dorset Heaths and on the Lizard in Cornwall. It is generally 

found in a heathland context in areas of sparse vegetation where the ground 

is inundated in the winter (for example in livestock hoofprints or on a rutted 

track) and is dependent on some measure of disturbance maintaining open 

conditions. It creates an abundant seed bank, from which it appears to 

regenerate readily, including after periods of adverse management including 

afforestation, lack of grazing and drying out. In favourable conditions it can 

be present in 10,000s (for example following a significant disturbance event), 

before gradually decreasing and in some cases only persisting in the seed 

bank for periods of time or at very low levels. This case study considers sites 

from the Purbeck Heaths of Dorset. 

Available data 

Table 10: Summary of data available for Yellow Centaury from Dorset’s Heathland Heart. 

 

 

 Yellow Centaury was recorded from 12 stands across the Dorset heaths in 

the 1930s by Prof. Ronald Good. In 1992, these stands were systematically 

re-surveyed (Byfield & Pearman, 1996); three had been destroyed (i.e. no 

longer supported semi-natural habitat) and the species had disappeared 

from the remaining 9. However, the species was found at 3 sites where Good 

had not recorded it. Between 1992 and 2017, the species was recorded from 

seven sites but by 2017 it was no longer recorded as an above ground 

flowering plant from 4 of these sites and was present in very small numbers 

at three more. In 2018, mainly as part of BFTB, 3 new populations were 

discovered at one site and, following on from highly targeted interventions, 

the species reappeared from the seedbank at 4 sites. Two of the sites where 

     
Data sources Dates No. of sites 

Unit 

counted 

Date of 

intervention? 

(1) Dorset Environmental 

Records Centre 1992-

2017 

(2) BFTB volunteer surveys 

2018-2020 

(3) Ronald Good legacy & 

1992 re-survey (Byfield 

& Pearman, 1996)  

1930s 

- 2021 

Max 12 at any one 

time, total of 21 

locations, 7 current 

populations known 

(2 unsurveyed) 

Flowering 

plants 

Date of specific 

interventions 

available for 4 

sites.  
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the species was recorded once between 1992 and 2017 have not been 

resurveyed (due to access constraints).  

Green status 

 To calculate a Green Status score, it is necessary to be able to define the 

natural range of the species. This is difficult to apply at a landscape level for 

Yellow Centaury on the Dorset Heaths. One approach would be use the 

largest historic extent of heathland, as mapped by Moore (1962) (see Figure 

11). However, this inevitably includes areas that would not be suitable for 

Yellow Centaury, which is only found in winter-wet microhabitats within 

heathlands and not on dry heath. Mapping suitable habitat within the 

historic range would require extensive work to identify areas where tracks 

may have crossed wetter areas on acid grassland and dry heath, for example 

by using terrain maps, but this would be challenging where heathland has 

been lost to development or intensive agriculture. Using the entire historic 

extent of the Dorset Heaths would amplify the scale of loss of the species 

(although it is still undoubtedly significant).  

 

Figure 11: Extent of heathland in Dorset in 1811 in 1934 and the 1960s (from Moore, 1962), 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



58 

 

 Given the difficulty in applying the Green Score at the landscape scale, we 

considered using the Ronald Good dataset from the 1930 (see Byfield & 

Pearman, 1996) and a combination of ad hoc records and recent monitoring 

from the 1990s onwards13, accepting that this would not take into account 

the probable loss pre-1930). However, this proves problematic when 

considering the life-cycle strategy of this plant. As an annual, it is a dynamic 

species that may flourish for a period at one location until conditions 

become less suitable; it then declines until it is only present in the seedbank 

and, if conditions become suitable once more, it can re-establish itself from 

the seedbank, or may be dispersed along trackways by livestock, people or 

vehicles to a new location, where the population may again fluctuate. 

Therefore, in a functional ecosystem, the species might be expected to move 

around the landscape. To some extent, this appears to be the case in the 

Dorset Heaths, with only one site from the 12 sites recorded in the 1930s 

remaining occupied, but an additional 11 sites apparently appearing 

(although it should be noted that the species is easily overlooked). This 

suggests that the entire area of occupancy within the Dorset Heaths should 

be the spatial unit considered. A simple comparison of the weighting could 

be made if sufficient information were available to determine whether the 

1930s Dorset population (considered as a whole) was viable or functional. 

However only a subjective evaluation can be made as no population counts 

are available (although it could be argued that it must have been viable to 

persist in the landscape).   

 Map 3 shows records at both 1km and 100m resolution. It can be seen that 

several individual “stands” from which Good recorded Yellow Centaury in the 

1930s fall within a single 1km grid square. At the 1km grid square level, there 

were 8 sites in the 1930 and 11 between 1990 and 2020. At the 100m level 

this changes to 12 and 12 respectively, or 12 and 11 if the most recent 

records are used in each case (that the species is no longer recorded at one 

of the 1990-2020 sites (it has succeeded to coniferous woodland), and two 

sites have not been revisited since 1992 and 2001 respectively. This map 

highlights the significance of the level of resolution chosen.  

 Use of the Green Score is not appropriate for Yellow Centaury at the local 

scale in this case.  

 

13 A reasonably long second period was chosen as monitoring at many site is very sporadic or 

just ad hoc, making it necessary to consider a longer period to be able to include records from all 

sites 
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Favourable Conservation Status 

 Much of the information required for an assessment of FCS at the local level 

is available for Yellow Centaury. However, a number of issues were 

encountered in defining the range, defining a sustainable population size, 

and in defining the area of habitat due to the need for a specific 

microhabitat.  

Table 11: Information required to define FCS for Yellow Centaury. 

Range and 

distribution 

Indigenous range is difficult to define, although historic maps of the 

extent of the Dorset Heaths could be used to give a broad indication. 

Distribution is complicated by the species being dynamic .For the overall 

range to be maintained over the long term, additional outlying 

populations would be needed. Nothing is known about genetic variation 

in the species.  

Population 

Difficult to define for an annual species that is dependent on forming a 

substantial, long-term seedbank, and for which there are only 

presence/absence data historically. However, it is clear that the existing 

population is too low to be sustainable without significant ongoing 

intervention at the moment – populations at individual sites probably 

need to be in the 100s within a 10 year time frame, although can vary 

from 10s to 1000s. A sustainable size could be informed by populations in 

other areas, if sufficient data are available (e.g. New Forest, Lizard, 

Pembrokeshire commons).  

Habitat 

In Dorset this is the area of suitable microhabitat e.g. length of rutted 

track, although the species might be found in other microhabitats if 

population size and dispersal allowed (e.g. damp, poached acid 

grassland). Individual populations probably need around 100m of suitable 

habitat to be sustainable, but the amount of wet track required in the 

landscape to allow the species to be dynamic would be hard to define. 

 

 Several additional points can be made in relation to using FCS at the local 

level for this species: 

• Further exploration of the concept is needed for a dynamic species 

that may spent significant periods of time in the seedbank, but not 

above ground 

• The units used to measure range and distribution and population 

size would be different at the national and local level (and 

according to the abundance of the plant). 

• Historic and current measures of population need to take into 

account natural fluctuations expected in an annual species  
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• Defining FCS for only the four sites where interventions were 

undertaken does not make ecological sense 

• The lack of systematic surveys across the whole area mean that 

data are messy. The species is hard to see and reliance on ad hoc 

recording is not adequate, even in a well-recorded area such as the 

Dorset Heaths.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: BFTB volunteers surveying for Yellow Centaury. It can be under 10mm tall and 

is reluctant to open its petals, meaning that it can easily be overlooked even during 

dedicated surveys and is less likely to be picked up during ad hoc recording than more 

easily spotted species.  

 

RSPB Species Recovery Curve 

 The RSPB species recovery curve can be applied at the local level both before 

and after BFTB interventions at the sites within the project area (including 

both intervention and non-intervention sites). Interestingly, there was little 

difference in the positions reached, even although there was a substantial 

increase in the number of individual plants recorded at intervention sites (4 

in 2017, 350 in 2021). Before BFTB, partial solutions had been deployed 

across the range (reintroducing livestock grazing) with an apparent increase 

in the number of populations, although some populations were largely only 

represented in the seedbank and one was possibly lost). BFTB added a 

further element (deliberate disturbance at historic sites) plus more focussed 

work on grazing (working on increasing livestock pressure at existing sites). 

Therefore, position R3 was partially reached before BFTB and more fully 
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attained at the end of the project. However, there was no population target 

for the end of the project. R4 was not reached, as it is anticipated that 

ongoing targeted interventions will be needed at existing sites to ensure that 

conditions remain suitable.   

Natural England Species Recovery Curve 

 Similarly, the position on the species recovery curve before and after BFTB 

could be assessed at the local level using the NE SRC. Beforehand, Step 1 

(taxonomy understood) was achieved. Steps 2-4 were not achieved, even 

though Steps 5-8 were achieved to some extent, as pressures were identified 

and remedial action put in place, and there were some positive changes at a 

population level (although also some losses). After BFTB, the intermediate 

steps were achieved, and steps 5-8 more fully reached, although the lack of 

numeric targets means that step 8 was still not fully achieved.  

 The NE approach is difficult to use in this case, as some steps were missed 

out and other steps partially achieved, so an additional narrative is essential 

as use of the SRC positions alone does not reflect the success of the project 

for this species.  

Comparison with BFTB Species Recovery Curve 

 The BFTB SPR curve is more useful in this case as it shows the extent to 

which each step was achieved before and after the project, indicating that 

Step 2 was fully achieved and Steps 5-8 achieved to a limited extent 

beforehand, while intermediate steps and Steps 5-8 were mostly achieved at 

the end of the project. The baseline score at the beginning of the project was 

set at 1, which was too low as much was already known about the species 

locally (e.g. Byfield & Pearman, 1995; Byfield & Pearman, 1996; Lake, 2002). 

Conclusion 

 This project is a good example of messy, real-life species recovery. The 

number of sites monitored each year varied and therefore total population 

numbers are deceptive, although the project showed real success in terms of 

the number of sites with above ground populations and the size of the 

populations at other sites, and an additional success of the project was 

increased awareness and survey effort, resulting in three apparent new 

locations at a new site within the project area (which had nonetheless 

probably been present for some years).  
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 Figure 13 indicates the narrative required to explain a quantitative depiction 

of species recovery in this case.  
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Figure 13: Yellow Centaury counts between 2017 – 2021 in the Purbeck Heaths NNR and sites 

monitored. 

 

 The BFTB SRC is the most useful local measure of success for this species in 

this case. However, it does not take into account the health of the seedbank 

of the species, which may be being depleted by the conservation 

interventions. Defining FCS at a national level would be feasible and useful.  
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Green Status: Calculated at 8.1% when using all records between 1981 and 2012, 

and 1.1% (severely depleted) when using maternity roost locations only. Note that 

both these calculations were made at the hectad scale, and that our calculation of 

current occupied range (in hectads) differs to that cited in the species Favourable 

Conservation Status document. Furthermore, only 8 of 10 known roost sites were 

used in the calculation of the latter score. Not applicable at project scale. 

FCS: A robust baseline document has been produced by Natural England, which 

estimates that the favourable population size of the Grey Long-eared Bat is 

approximately 250 maternity colonies of at least 20 breeding females, with 13 

similarly sized maternity colonies needed in the short-term to prevent inbreeding. 

It’s unclear how the recommendations of the FCS can be rolled out at the project (or 

roost site) level, however. 

RSPB SRC: ‘T2: Solution Testing (trial management)’, although potentially on the cusp 

of ‘R1: Deployment of solutions (Recovery)’. 

Natural England SRC: ‘Step 6: Recovery solutions trialled’, although ‘Step 4: 

Autecology understood & NMP implemented’ possibly not yet fully achieved. 

BFTB SRC: ‘Step 6: Recovery solutions trialled’ – mostly accomplished. 

The FCS comprises an important baseline against which to evaluate projects, but its 

targets are at a national level and difficult to apply to smaller spatial/temporal-scale 

projects. SRCs work well for the species, with the added benefit of being useful in 

other situations (e.g. funding applications). The non-linear nature of the BFtB SRC, 

and the ability to identify partial completion of each step, are favoured over the 

other models, although all three placed the project at the same step. 

                                   

Grey Long-eared Bat (c) Jan Svetlik, Flickr, (CC BY-NC-ND-2.0) 
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Background  

 The Grey Long-eared Bat (one of the UK’s rarest mammals) roosts in old 

buildings and is particularly associated with edge and open, 

unimproved/semi-improved, grassland habitats. Its distribution stretches 

along the English south coast, from Devon to Sussex (including the Isle of 

Wight), with the UK population being genetically distinct from those on the 

continent. Several maternity colonies have been lost in recent years, and 

genetic evidence indicates that the species has undergone a decline. 

Inbreeding risk within the remaining populations, and a lack of connectivity 

between them, have been identified as key factors affecting their population.     

Available data 

 Information on the location of 9 of the 10 known roosts and historical 

records (1981 to 2012) was made available within previously published work 

(Pettet & Pouget, 2021), alongside the findings of recent research into habitat 

distribution around roosts and population connectivity (Loth & Wilkinson, 

2017). National Bat Monitoring Programme (NBMP)14 roost count data was 

also provided for 4 maternity roosts in Devon, and single roosts in Dorset 

and on the Isle of Wight, spanning the period 2013 to 2021 across the sites.     

Green status 

 The UK range of the Grey Long-eared Bat (largely delineated by a suitable 

climatic envelope) has previously been identified using ecological niche 

modelling in MAXENT (Razgour et al., 2013). Natural England subsequently 

refined the English range of the species when defining its Favourable 

Conservation Status (Pettet & Pouget, 2021). The latter has been used in the 

calculation of the species Green Status score (see Map 4).      

 The range of the species was converted to hectads, and separate Green 

Status scores were calculated using: (a) the number of hectads within the 

range with Grey Long-eared Bat records between 1981 and 2012 (from 

Pettet & Pouget, 2021), and (b) the number of hectads within the range 

containing known maternity roosts (from Loth & Wilkinson (2017) and NMBP 

 

14 The National Bat Monitoring Programme is run by Bat Conservation Trust, in partnership with 

the Joint Nature Conservation Committee, and supported and steered by Natural England, 

Natural Resources Wales, Northern Ireland Environment Agency, and Scottish Natural Heritage. 

The NBMP is indebted to all volunteers who contribute data to the programme. 
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data). The BFTB/BCT project team identified the latter as the most suitable 

metric for calculating population change (Carol Williams (BCT), pers. comm).  

 It should however be noted that: (1) the Favourable Conservation status for 

the Grey Long-eared Bat identifies the currently occupied range as 

comprising 73 hectads (whereas our extrapolation identifies this as 50 

hectads), and; (2) the location of only 9 such roosts were available for 

inclusion in this analysis, with another detailed elsewhere, without 

geographic detail. Furthermore, one of the 9 roosts lies outside the range as 

mapped by JNCC (see Map 4), which is assumed to be an oversight but is 

mapped accordingly.        
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 The Endangered status of the Grey Long-eared Bat within England means 

that no population of the species can be identified as ‘viable’ when 

calculating the Green Status score, with all records treated as ‘present’ only. 

The highly fragmented Devon population, in particular, has been identified 

as non-viable in the long term (Carol Williams (BCT), pers,comm). Using the 

1981-2012 records dataset, a score of 8.1% was calculated. However, when 

using the maternity roost location data (based on 7 sites, as detailed 

previously) a score of 1.1% was produced.  

 Theses differing scores again indicate that importance of choosing both the 

correct scale and metric when calculating Green Status. Furthermore, no 

detailed description was available for the 1981-2012 dataset, and so it is 

unclear whether these records refer to historic/lost roosts, foraging 

individuals recorded during targeted survey work, or injured bats recovered 

by members of the public.  

 Furthermore, application of Green Status scores to the BFTB project area 

specifically is not possible, as no suitable metrics were collected as part of 

the project, and monitoring data for the roosts targeted with interventions 

were not specifically identified.        

 An indication of population trajectory is provided by NBMP roost count data 

(see Figure 14, although it should be noted that it was only possible to 

produce a time series for a single Devon roost (with all other sites visited on 

0 to 3 occasions only).  
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Figure 14: Numbers of Grey Long-eared bats counted in a single Devon maternity roost during 

survey visits carried out between 20/06/13 and 24/06/21. Note that no visits were made in 2020.  For 

the trendline: y=-0.007x+330.14.  R2=0.536.   

 

 The species shows a strong association with edge habitats and areas of 

unimproved/semi-improved grassland (Pettet & Pouget, 2021). Mapping of 

these habitats within the JNCC-depicted range may therefore provide a 

clearer picture of the available/optimal range of the species. Such an analysis 

would also tie in with the work previously carried out on roost connectivity 

(Loth & Wilkinson, 2017), although calculation of the extent of such habitats 

was outside the scope of this report.      

 It is also important to highlight that the existing species UK range is defined 

by the current UK climate, and that any future change in climatic conditions 

may therefore lead to the area within the suitable climatic envelope for the 

species increasing and/or shifting northwards. The provision of suitable 

foraging and roosting habitat to accommodate any future range 

extension/shift should therefore also be considered when discussing 

conservation of the Grey Long-eared Bat within the UK.    

Favourable Conservation Status 

 The definition of the Favourable Conservation Status for the Grey Long-

eared Bat was published by Natural England in 2021 (Pettet & Pouget, 2021). 
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It estimated that the favourable population size of the species was 

approximately 250 maternity colonies of at least 20 breeding females, with 

13 similarly sized maternity colonies needed in the short-term to prevent 

inbreeding. The document also indicated that the favourable population of 

the species is larger than in 1994. 

 The FCS also identifies the species current range, its habitat requirements 

(including roost and foraging habitats across the year), evidence of genetic 

bottlenecks, and the potential for range shifts due to global climate change. 

As such, the document comprises an exhaustive and detailed synthesis of 

the species’ status, ecology, and distribution within England.  

 It is evident from the document that a large volume of research was required 

to underpin the calculation of FCS for the species, and it should be noted 

that the collation of such a level of detailed knowledge/investment may not 

be possible for other taxa. The document therefore provides an important 

baseline upon which to monitor future changes in the English population of 

the Grey Long-eared Bat. It also identifies the increases/improvements 

required in habitat extant and connectivity to increase the species 

population.  

 There is, however, no real indication within the document as to how these 

changes can be achieved (and it is perhaps outside the document’s scope in 

any case), but this has nevertheless been identified as an issue by the 

BFTB/BCT project team (Carol Williams, pers.comm). The application of FCS 

at the project-level is complicated by the targeting of a relatively small area 

of habitat surrounding known roosts in Devon (i.e. not across the species UK 

range). The document clearly identifies the population size/number of roosts 

required to achieve/maintain FCS for the species, but does not provide a 

breakdown of how this may be achieved at multiple spatial scales.  

RSPB Species Recovery Curve 

 A detailed bank of knowledge is available within the published Favourable 

Conservation Status and Conservation Management Plan for the species, 

including the identification of key requirements for population recovery. 

Furthermore, 5 of the 10 known roost sites (including those within the remit 

of the BFTB project) are subject to monitoring, with steps towards 

monitoring at the other locations being initiated currently. As such, the Grey 

Long-eared Bat fulfils all of the Monitoring/Diagnosis steps of the RSPB 

Species Recovery Curve.   
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 The BFTB project has also engaged with >200 landowners and carried out 

habitat enhancement/restoration of 48ha of land surrounding roosts, 

alongside monitoring at the majority of known maternity roosts. It is not yet 

clear however whether this has resulted/is resulting in population increases, 

due to the extended lag time for any intervention targeting a long-lived 

mammal species. As such, the species/project is identified as being at T2 of 

the Solution Testing (trial management) stage of the RSPB Species Recovery 

Curve.  

 However, given the amount of knowledge available, including maps of roost 

connectivity and the species habitat requirements, it would be relatively 

straightforward for the jump to R1 (Deployment of solutions (Recovery)) to 

be made, should conservation actions be rolled out at all known maternity 

roost sites.     

Natural England Species Recovery Curve 

 The Grey Long-eared Bat in England is currently at ‘Step 6: Recovery 

solutions trialled’ of the Natural England Recovery Curve, with habitat 

enhancement and restoration carried out in areas surrounding known roosts 

as part of the BFTB project, in addition to awareness raising, landowner 

engagement, and capacity building.  

 Nevertheless, as suggested previously, there is currently no sure sign of 

species recovery as a result of these actions due to the individual longevity of 

bats. The interventions already carried out are also yet to be adopted under 

‘business as usual’, and it could also be argued that some components of 

‘Step 4: Autecology understood & NMP implemented’ are yet to be achieved 

(namely regular monitoring at all known maternity roosts at the time of 

writing).  

Comparison with BFTB Species Recovery Curve 

 The completed steps of the BFTB Species Recovery Curve (as identified by 

the BCT/BFTB project team) closely matches those identified using both the 

RSPB and Natural England SRCs. The BFTB curve indicates that the most 

advanced step (mostly) achieved is ‘Step 6: Recovery solutions trialled’, but 

also identifies that the majority of previous steps are also not yet fully 

achieved (in line with the analyses provided under the Natural England 

curve). The narrative that accompanies the curve, provided by the BCT/BFTB 

team, highlights the selective geographic scale of the project (primarily 
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focussing upon Devon) and the current omission of several known maternity 

roosts from regular monitoring.     

Conclusion 

 The definition of Favourable Conservation Status for this species, alongside 

the production of a Conservation Management Plan, is a key milestone in the 

conservation of the Grey Long-eared Bat in the UK. Nevertheless, despite 

identifying metrics of recovery, the FCS definition does not work well as a 

measure of success of individual interventions/projects, nor identify 

potential routes to attaining FCS for the species. Nevertheless, it does 

provide a benchmark against which to measure population recovery. 

 Species Recovery Curves appear to provide the most useful measure of 

success for projects targeting this species, especially when considering the 

(often) short timescale of individual projects and the lengthy period required 

to observe any population level change in bat species. The use of SRCs can 

also be beneficial when applying for subsequent funding (Carol Williams 

(BCT), pers. comm). The BFTB SRC was the preferred option of the BCT/BFTB 

project team, due to the option of partially completing each step of the curve 

and its potentially non-linear interpretation. Nevertheless, a similar end 

point for the project was still identified using all three SRC’s under 

investigation.           
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Green Status: Currently difficult to apply given uncertainties around the species 

natural range. Possible approaches include using habitat and land use data or sites 

identified through expert opinion. Three example approaches resulted in Green 

Scores between 7% and 24% (severely depleted). 

FCS: Much of the required information is available, although there are uncertainties 

around natural range (see above) and assessments of favourable habitat patch size, 

connectivity and longevity would rely heavily on expert opinion. The approach 

encourages consideration of the potential of the species beyond existing sites.  

RSPB SRC: R1-R2. Straightforward to apply in this case although some steps are 

only partially met and there is limited flexibility to record the different stages of 

deployment of various solutions and any partial recovery resulting from trial 

interventions - these are relevant to overall recovery given the tiny population.   

NE SRC: Step 6 achieved. Again, straightforward although limited flexibility around 

partially achieved steps. 

BFTB SRC: Step 6 mostly achieved, Step 7 partially achieved. The most flexible SRC 

for this species, as the extent to which different steps have been achieved is 

reflected, including the need for more genetic work and better understanding of 

the species reproduction strategy in the UK.  

                                   

Cornish Path Moss © Des Callaghan 
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Background  

 Cornish Path Moss was first discovered in 1963 and was only recognised as a 

separate species in 1976. It is currently only known from two sites in the 

world, both former copper mines (Phoenix United Mine and South Caradon 

Mine) on the edge of Bodmin Moor. Both are SSSIs due to the presence of 

rare metallophytic bryophytes and are protected as Both are also protected 

by the Phoenix United Mine and Crow’s Nest Special Area of Conservation 

(SAC). Cornish Path Moss was also recorded at Mountain Mine in Co. Cork, 

Ireland, but has not been seen for some years, and is considered extinct at a 

third site in Cornwall where it was originally found. It suffered a long-term 

decline throughout the C20th, and now occupies around 0.16 m2, 81% of it at 

Phoenix Mine (Callaghan, 2018). It is Critically Endangered on the IUCN 

Global Red List. Metallophyte bryophytes, the so-called “copper mosses”, are  

typically rare with disjunct distributions due to the distribution of available 

habitat – exposed, metal-rich substrates with little vegetation.  

 Cornish Path Moss is threatened by grass growth on the spoil heaps on 

which is found and encroachment of the open habitat by scrub including 

Rhododendron and Cotoneaster, now that the mines are no longer active. In 

2015, trial management involving stripping turf from 7 plots totalling about 

400m2 resulted in a 20-fold increase in abundance after three years 

(Callaghan, 2020a). However, by 2020 numbers had dropped significantly, 

although it is not clear whether this is due to seasonal fluctuations or an 

ongoing decline. The exclusion of sheep grazing has previously been trialled 

and rejected; translocations have been planned, with successful ex situ 

propagation being trialled. Translocations and further scrapes have been 

delayed by Health and Safety concerns around the toxicity of soils. A plan is 

now in place to take these forward when funding is available.  

 The BFTB Cornish Path Moss projects aimed to find out more about the 

distribution of the species (including surveying new sites) and halt its decline 

at existing sites. Intensive monitoring provided useful information about the 

distribution of the species, although no new sites were found. It is not clear 

whether it is currently declining at existing sites.  

Available data 

 Data on the distribution and abundance on Cornish Path Moss at the two UK 

sites are available in a series of reports (see Callaghan, 2020b) and included 

detailed records with abundance measured as counts of occupied OS grid 
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cells, at scales of 0.1, 1, 10 and 100 m. For the purpose of this exercise we 

have used the most recent data showing changes in the population over the 

period of the BFTB project (although it is noted that some of these change 

relate to work carried out prior to the project).  

Green status 

 Determining the natural range for this species presents interesting 

questions. It is dependent on metalliferous substrates, but only where these 

are exposed, for example by human activities (mining) The green scoring 

requirement to assess whether “it is present in all parts of its range, even those 

that are no longer occupied but were occupied prior to major human 

impacts/disruption” needs to be reinterpreted, as there is no sensible way to 

assess how widespread the species may have been prior to the major 

human impacts that it has been dependent on. Expert opinion is that the 

species was once present at other mines and may in fact still be so (although 

a survey of 5 potential sites in 2020 did not locate the species). It would 

therefore be possible to map the suitable substrate and locations of historic 

mines to provide an indication of the possible range during historic times 

and use this to consider Green Status. Useful datasets would be those for 

Calaminarian Grassland (a metalliferous priority grassland habitat) and the 

10 sites that comprise the Cornish Mines World Heritage Site (see Map 5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 5: Cornish Mining World Heritage Site (from https://www.cornishmining.org.uk/) which includes 

10 sites covering 20,000 hectares and Calaminarian Grassland  (from Lake et al., 2020). 
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 Further key considerations are scale of recording and what defines 

functionality. The species appears to be currently relatively stable at the 

100m grid square level at the two sites where it is present, with a 11% 

increase between 2018 and 2020 (see Figure 15). At the 0.1m2 level, it has 

increased by over 300% (outside of the trial plots) mainly due to an increase 

at one sub-location at South Caradon mine. However, it has decreased within 

the trial plots following the initial increase and Callaghan (2018) indicates 

that it has been lost from 3 areas where it was present in 2005 and has 

declined at 2 others. We therefore consider it to be “present” at both sites 

rather than viable (as its geographic range and decline mean it cannot be 

considered as Least Concern or Near Threatened and not declining).  

 Functionality is hard to define for a moss. Cornish Path Moss is playing a 

natural role in succession by colonising bare ground and recent data suggest 

it may be dispersing short distances, although this is conjectured to be 

regeneration from a diaspore bank formed of rhizoidal tubers. Only male 

individuals have been recorded in the UK (Dave Lamacraft, pers. comm). 

However, isolated on these two sites, it appears unable to (re?) colonise 

other suitable sites nearby, and we suggest it is not showing full 

functionality.   

  

Figure 15: Changes in grid squares occupied by Cornish Path Moss in scrapes plots (left) and 

according to grid square size (right). 

 

 One approach to calculating a Green Score for Cornish Path Moss is to 

consider the 10 area that make up the Cornish Mining Heritage Site – on this 

basis, the species is viable only at one site of 10, which results in a score of 

3.3. At the opposite end of the spectrum, the 11 subsites within the two 
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extant sites could be used to consider the Green Score simply for these sites. 

With the species absent from 3, and present at 8, this would result in a 

Green Score of 24.4%. These two approaches are presented as different 

ways in which the Green Score could be currently used for this species – 

more work is needed to identify the genuine “natural” range of the species. 

 

Favourable Conservation Status 

 For Cornish Path Moss, the process of defining Favourable Conservation 

Status would be a useful way to help determine the number and locations of 

future translocation sites.  The issues surrounding “natural” range 

highlighted above also apply to this approach.  

Table 12: Information required to define FCS for Cornish Path Moss. 

FCS parameter Favourable status 

Range and distribution Favourable range and distribution could be explored by 

looking at mapped areas of Calaminarian Grassland within 

the Cornish Mines World Heritage Site. However, historic 

data for the species is lacking, no doubt in part due to its 

diminutive size and difficult identification - it was only 

recognized as a species in 1976, and it is not known if it was 

once significantly more widespread, although expert 

opinion is that this is likely. 

Population Further thought will be needed as to the appropriate 

population metric, as the area occupied tends to be tiny and 

intensive survey effort is required.  Scaling up provides a 

useful indication of distribution but may give an inflated 

impression of the population size.  

Habitat Recent work means that there is useful information 

available about the type of habitat that currently supports 

Cornish Path Moss, including metal profile, aspect, 

vegetation etc. The species is highly likely to be limited to 

similar habitat elsewhere. More understanding is needed 

about the availability of microhabitats within Caliminarian 

Grassland at other mine sites and the longevity of suitable 

habitat patches. 



79 

 

RSPB Species Recovery Curve 

 The RSPB SRC is straightforward to apply to this species. Step R1 been 

reached as interventions have been trialled and monitored. However, there 

is some uncertainty around the longer-term efficacy of scrapes – this is not 

clearly reflected in the position on the curve – for example, the criterion “too 

early to demonstrate success again population targets” is, in this case, 

relevant at step R1 rather than R2.  The different degree of progress of the 

various trial interventions is also not easy to represent. The lack of set 

targets mean it will not be possible to complete steps R2 or R3. It will not be 

possible to move beyond R3, as ongoing conservation interventions will be 

required for this species. The need for further work into genetics, life cycle 

etc is not picked up, as enough is known to be able to progress to the 

trialling solutions step. 

Natural England Species Recovery Curve 

 The NE SRC was also easy to use for this species. Step 6 has been reached. 

As with the RSPB SRC, the different amount of progress for different 

intervention is not reflected,  and the need for further autecological 

understanding is not clear from the steps alone. It is also difficult to indicate 

that the initial data from trials for one intervention were successful in the 

short term but there is uncertainty around longer terms impacts. Again, the 

need for numerical expectations for species recovery cannot be met.  

Comparison with BFTB Species Recovery Curve 

 Step 6 was also met when using the BFTB SRC, with step 7 partially met. The 

greater flexibility offered by this SRC through the definition of the extent to 

which each step has been met is very useful for this species - the need for 

further work is picked up in the scores as well as the narrative, as is the 

partial adoption of the best interventions.  

 

Conclusion 

 For Cornish Path Moss, we feel that the BFTB species recovery curve 

provides the most useful assessment of the success of the recovery work 

carried out on the species since 2015 according to monitoring carried out 

during the BFTB project. Either calculating the Green Status or defining 

Favourable Conservation Status would be a useful exercise in considering 
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the potential natural range of the species and focussing attention on the 

area and distribution of habitat required to improve the conservation status 

of the moss. As an exceptionally rare species with a very localised 

distribution for which there are still knowledge gaps, the requirement in the 

SRC approaches for a numerical expectation for species recovery is 

challenging.   
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 Table 13 summarises the outcomes of the trial of different species recovery 

measures using BFTB case studies in terms of how useful we found each 

approach for each species. These scores are specific to the particular project 

rather than the species per se, and reflect the data available for each species 

and the information we were able to obtain about the relevant projects at 

the time of writing, as well as the attributes of each measure. Expert 

knowledge within the BFTB partnership that we may not have been able to 

access could have led to different conclusions about actual scores or 

positions on SRCs. However, this process has been about comparing the 

approaches rather than the final species recovery score achieved. In Table 7, 

score 1 indicates that the measure was hard to apply or the process did not 

make sense for the particular species and/or datasets, whereas score 5 

indicates that the process was logical and took into account relevant 

characteristics of species recovery for the project in question and that the 

score or output was potentially useful. 

 Overall, in the context of the BFTB projects explored, the BFTB species 

recovery curve was found to be the most useful measure of success, 

followed by the NE and RSPB curves. Favourable Conservation Status 

received a lower score, as did Green Status; data availability and 

understanding of the species were constraints for these particular case 

studies. For longer term projects, particularly those considering more robust 

or national dataset, both these approaches are likely to be useful, although 

FCS is not a measure of success as such.  

 Table 8 summaries how each measure functioned with respect to the 

specific requirements of a measure of success for species recovery projects 

(e.g. whether it is easy to understand, data requirements etc.). The measures 

are discussed more fully below. 
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Table 13: A comparison of different measures of species recovery as trialled in this report, scored in terms of how useful they were in the context of 

each species . Scoring: 0 – not relevant, 1 – low, 3 medium, 5 high) 

Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Black-tailed 

Godwit 
3  

Possible for local site 

only 
2 

Defining natural 

range is 

complicated 

5 

Straightforward to 

apply, indicates that 

sustainable 

management has not 

yet been achieved 

and that intervention 

is still required.  

3 

Position on curve 

deceptively high 

given that species is 

still at risk and that 

sustainable 

solutions still need 

to be identified. 

Potential to slip 

back once current 

short-term 

measures only 

reflected in 

narrative 

4 

Measure of extent of 

achievement useful. 

Position deceptively 

high given that it is 

still at risk that 

sustainable 

solutions still need 

to be identified. 

Potential to slip back 

once current short-

term measures only 

reflected in narrative 
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Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Natterjack 

Toad 
4 

A useful metric for 

discrete populations 

with lengthy time-

series data 

3 

Useful process; 

natural range & 

favourable 

habitat extent 

hard to define at 

local level 

3 

Straightforward to 

apply, but difficult for 

short-term projects to 

achieve later steps 

due to lag in effects 

of any 

interventions/time 

required for 

monitoring  

4 

Straightforward to 

apply, but difficult 

for short-term 

projects to achieve 

later steps due to 

lag in effects of any 

interventions/time 

required for 

monitoring. 

Differentiation of 

national and local 

scale also helpful. 

4 

Straightforward to 

apply, options for 

partial completion 

particularly 

beneficial for short-

term projects. 
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Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Shrill Carder 

Bee 
2 

Range well 

understood, but rarity 

of species/eusocial 

ecology makes 

application difficult 

1 

Useful process, 

but large data 

gaps preclude 

identification of 

FCS currently 

3 

Straightforward to 

apply, but difficult for 

short-term projects to 

achieve later steps 

due to lag in effects 

of any 

interventions/time 

required for 

monitoring. Also 

recognition that 

different populations 

may react on 

different timescales. 

3 

Straightforward to 

apply, but difficult 

for short-term 

projects to achieve 

later steps due to 

lag in effects of any 

interventions/time 

required for 

monitoring. Also 

recognition that 

different 

populations may 

react on different 

timescales. 

4 

Straightforward to 

apply, and options 

for partial 

completion 

particularly 

beneficial for short-

term projects/those 

targeting extremely 

rare species 

Adder 2 

Potentially useful with 

a more robust 

dataset. Assumptions 

made about 

occupancy and 

viability. 

3 

A useful process 

to help explore 

issues around 

habitat quality, 

patch size, 

connectivity. 

Raises questions 

about defining 

habitat features 

3 

Very straightforward 

to apply. Doesn’t 

reflect steps made in 

terms of process (e.g. 

monitoring), a little 

clunky at local level 

3 

Very 

straightforward to 

apply but doesn’t 

allow for partial 

completion of steps 

due to local 

scale/nature of 

project 

4 

Very straightforward 

to apply, again 

options for partial 

completion 

particularly 

beneficial for short-

term project 
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Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Necklace 

Ground 

Beetle 

2 

Difficult to define and 

different spatial units 

give very different 

scores, neither of 

which is satisfactory 

1 

Very difficult to 

define with 

current data – 

under-recording 

means the 

natural range 

and distribution 

is hard to define 

and the current 

population is also 

impossible to 

define.  

3 

Relatively 

straightforward to 

assign on the curve 

given there are no 

interventions.  It may 

be that the 

assessment would be 

different (i.e. different 

position on the curve) 

if done on different 

habitats.  Any 

assessment of 

recovery based on 

interventions would 

be reliant on good 

monitoring data.   

3 

Relatively 

straightforward to 

assess, however 

potentially difficult 

to measure whether 

species recovering 

without better 

monitoring data.  

Defining local 

landscapes for this 

species (which has 

limited dispersal 

ability) may also be 

a challenge.   

3  

Relatively 

straightforward to 

assess, however 

potentially difficult 

to measure whether 

species recovering 

without better 

monitoring data.     
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Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Yellow 

Centaury 
2   

Raises interesting 

questions; natural 

range hard to define 

at local level for 

dynamic species. 

Feasible at national 

level if adequate data 

available 

3 

Natural range & 

favourable 

habitat extent 

hard to define at 

local level for 

dynamic species; 

feasible at 

national level. 

Further thought 

needed as to 

consideration of 

health of 

seedbank 

4 

Show conservation 

progress but end step 

maybe misleading for 

a short-term project 

as populations 

naturally fluctuate.  

4 

Show conservation 

progress but end 

step maybe 

misleading for a 

short-term project 

as populations 

naturally fluctuate. 

Need for local 

monitoring plan at 

Step 3 as issue 

4 

Show conservation 

progress but end 

step maybe 

misleading for a 

short-term project 

as populations 

naturally fluctuate. 

Consideration of 

national context is 

useful.  

Grey Long-

eared Bat 
1 

Unavailability of time-

series data for 

majority of project 

area roosts largely 

precludes application 

4 

Completed FCS 

comprises 

important 

baseline 

document. No 

real indication of 

how it can be 

applied on a 

local/regional 

project-level 

however 

3 

Straightforward to 

apply, but difficult for 

short-term projects to 

achieve later steps 

due to lag in effects 

of any 

interventions/time 

required for 

monitoring  

3 

Straightforward to 

apply, but difficult 

for short-term 

projects to achieve 

later steps due to 

lag in effects of any 

interventions/time 

required for 

monitoring.  

4 

Straightforward to 

apply, and options 

for partial 

completion 

particularly 

beneficial for short-

term projects. Also 

of use in other 

respects (e.g. 

funding) 
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Species/proje

ct 
Green Status FCS RSPB SRC NE SRC SRC BFTB 

Cornish Path 

Moss 
2 

Not enough known 

about range (which is 

not “natural”). 

Geographic scale 

important 

3 

Potentially useful 

process, not 

enough known 

about natural 

range 

3 

Easy to apply but 

variation in progress 

of different 

interventions not 

reflected 

3 

Easy to apply but 

possibly misleading 

– need for more 

autecological 

knowledge not 

reflected 

4 

More flexible with 

partial completion of 

steps reflected. 

Narrative important 

Total score 18  20  27  27  31  
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Table 14: A comparison of each measure in terms of specific requirements that may be relevant to species recovery projects.  

Key questions Green Status FCS RSPB SRC NE SRC SRC BFTB 

Is it intuitive to 

understand? 

Not immediately –

equation may be 

initially off-putting 

although 

straightforward in 

practice 

Yes, although lengthy. 

Not actually a measure 

of success 

Yes, although linear 

nature can be an 

issue 

Yes, although linear 

nature can be an 

issue 

Probably most 

intuitive measure 

once concept 

understood 

Is it straightforward to 

apply/how much time is 

required? 

Straightforward and 

quick to apply where 

data are available, 

although 

considerable work 

potentially needed 

Considerable thought 

needed about what 

constitutes favourable 

range, population size 

and habitat - which is all 

nonetheless very useful 

in helping maintain 

wider perspective and 

create meaningful 

targets 

Yes, quick if 

information is 

available 

Yes, quick if 

information is 

available 

Yes, possibly the 

easiest and quickest 

of the SRC models to 

apply 

Is there a significant 

overall data requirement? 
Yes Yes Later stages only Later stages only Later stages only 
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Key questions Green Status FCS RSPB SRC NE SRC SRC BFTB 

Does its use promote a 

thorough understanding 

of the wider context of 

recovery work, including 

historic data/natural 

range? 

Yes – raises 

interesting questions 

about “natural” 

range and 

distribution 

Yes – raises interesting 

questions about 

“natural” range and 

distribution  

Implied in later 

stages of curves 

(targets) but not 

necessarily 

considered 

Implied in later 

stages of curves 

(targets) but not 

necessarily 

considered 

Implied in later 

stages of curves 

(targets) but not but 

not necessarily 

considered 

Is it suitable to apply 

across taxa? 

Difficult to apply to 

species about which 

less is known or 

those with complex 

life cycles or natural 

fluctuations 

Yes - considerable work 

potentially needed for 

some less well recorded/ 

understood species, with 

potentially heavy 

reliance on expert 

opinion 

Difficult for species 

with complex life 

cycles or where 

there are knowledge 

gaps but for which 

interventions are 

possible 

Difficult for species 

with complex life 

cycles or where 

there are knowledge 

gaps but for which 

interventions are 

possible 

Greater flexibility for 

species with 

complex life cycles, 

or where there are 

knowledge gaps due 

to possibility of 

recording partial 

completion at each 

step and resultant 

non-linear 

application 

Does it allow project leads 

to track progress of project 

interventions during 

project lifetime? 

No 

No, although metrics of 

FCS can potentially be 

used as ultimate 

aspirations  

Yes, although later 

steps hard to reach 

during short projects  

Yes, although later 

steps hard to reach 

during short projects  

Yes, although later 

steps hard to reach 

during short projects  
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Key questions Green Status FCS RSPB SRC NE SRC SRC BFTB 

Does it show species 

response to 

interventions/change? 

Yes, but 

scale/taxa/interventi

on lag period 

dependent 

N/A 

Yes, in later stages. 

Initial response e.g. 

in trials etc not 

picked up except in 

narrative 

Yes, in later stages. 

Initial response e.g. 

in trials etc not 

picked up except in 

narrative 

Yes, in later stages. 

Initial response e.g. 

in trials etc not 

picked up except in 

narrative 

Does it show progress not 

yet resulting in a 

quantifiable species 

response/s? 

No N/A 

Yes, particularly 

useful in this regard. 

Rigid step 

completion structure 

may hinder 

identification of any 

partial progress 

achieved though. 

Yes, particularly 

useful in this regard. 

Rigid step 

completion structure 

may hinder 

identification of any 

partial progress 

achieved though.  

Yes, particularly 

useful in this regard. 

Flexibility in step 

completion structure 

allows for greater 

nuance in recording 

partial progress 

towards objectives. 

Is it spatially scale-able? 

Theoretically, but not 

necessarily in 

practice. Use of 

different spatial 

scales for any single 

taxa has potential to 

produce wildly 

differing results. 

Theoretically, although 

becomes less easy to 

apply and understand 

Yes, although spatial 

scaling is not implicit 

in its structure. 

Yes, implicitly 

accommodates 

analyses at both the 

national and 

local/landscape 

scale. 

Yes, implicitly 

accommodates 

analyses at both the 

national and 

local/landscape 

scale. 
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Key questions Green Status FCS RSPB SRC NE SRC SRC BFTB 

Can it be used over 

different time periods? 

Yes. Can be used to 

identify historic 

status and/or 

conservation gains 

at different points 

during long-term 

projects (although 

heavily data reliant)  

N/A 

Potentially, although 

linear nature of step 

achievement may 

make this difficult 

Potentially, although 

linear nature of step 

achievement may 

make this difficult 

Yes. Flexibility in step 

completion allows 

for 

interventions/respon

ses to be tracked 

over differing time 

periods  

 



92 

 

 This provides a robust, evidence-based score of recovery that is relatively 

intuitive when understood (although the format of its equation is likely to be 

off-putting for many potential users). One benefit of this approach is that, 

although a measure of recovery rather than loss, it requires explicit 

consideration of the natural range and distribution of the species and 

presents recovery in this wider context (at whatever scale is chosen). 

However, in many cases we found defining the natural range to be 

surprisingly complex and challenging, particularly for species dependent on 

significantly depleted or disjunct habitat.  

 We also found functionality quite difficult to assess for many of the species 

considered. Akçakaya et al. (2018) suggest that functionality can include the 

species’ contribution to: 

• Species interactions (e.g. pollination, seed dispersal, host-parasite 

relationships, and providing prey);  

• Structural functions (e.g. providing habitat for other species, 

ecosystem engineering, substrate stabilisation, peat formation, 

etc);  

• Ecosystem functions (e.g. primary production, decomposition, 

nutrient cycling, etc), and 

• Within species interactions (e.g. migration, colony formation, 

adaptation, etc).  

Most of these do not apply in the case of, for example, Yellow Centaury. For 

this species, we considered within species interactions -  in this case, 

whether populations are functioning naturally in terms of being able to 

move around the local landscape and regenerate from the seedbank.  

 Viability was also difficult to define. The method suggested is to determine 

whether the species meets the regional IUCN criteria for Least Concern, or at 

least Near Threatened but not declining. However, this needs adequate 

historic data to be able to consider changes in population size, distribution 

or range over time. Again, a more pragmatic approach could be used in 

some cases. For example, staying with Yellow Centaury, the population could 

potentially be considered viable, as 12 subpopulations were present in 1930 

and 12 (different) subpopulations were still present in 2000; hence the 

population was able to maintain itself in the landscape. However, it was 

difficult in this example to determine whether the sub-populations were 

themselves viable when calculating the Green Score. 
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 The data requirements for creating a Green Score can be a challenge. For 

some species, such as Shrill Carder Bee, the rarity and patchy distribution of 

colonies within the landscape mean that even standardised monitoring data  

may not produce sufficient data, particularly over shorter timespans. Similar 

data are also needed for different spatial units, which in practice are often 

not available as monitoring is not necessarily achieved to the same degree at 

all locations (for example, for Grey Long-eared Bat). For some species, the 

choice of metric and geographic unit required particular thought. For 

example, measuring the abundance of a tiny species such as Cornish Path 

Moss, through recording its presence at the 0.1m2 scale, showed significant 

changes that were lost at the 100m2 scale or higher. The paucity of records 

and wide distribution of Necklace Ground Beetle across multiple habitats 

means the status appears very different depending on the size of spatial 

unit. For the Shrill Carder Bee, Natural Character Areas were used as a 

spatial unit to account for clustering at the hectad level. We suggest spatial 

areas for widespread species that are rare and under-recorded are perhaps 

particularly hard to define. Careful thought is needed as to the appropriate 

metric, as use of different metrics produced significantly different scores. 

 More detailed uses, for example to measure conservation legacy, 

conservation dependence, conservation gain, and recovery potential were 

not trialled here and would generally require more abundant or robust data 

than were available. Grace et al. 2021 provides a discussion of how IUCN Red 

categories and Green Status can be considered in the light of a high 

conservation legacy (e.g. preventing extinction) to frame success.  Green 

Status is currently stimulating much interest and work is underway to 

advance its development, test its robustness and apply it to assess the 

conservation impact of international NGOs – outputs from this work should 

be considered when available15. 

 Favourable Conservation Status is intended to define the minimum 

threshold required for a particular species to thrive and identify what ‘good’ 

looks like. Defining FCS is not therefore a suitable measure of success in 

itself, but it can be used to help inform targets for other measures that 

require an assessment of recovery against numeric targets, such as Species 

 

15 https://www.cambridgeconservation.org/project/the-green-list-of-species-towards-a-standard-

for-measuring-species-recovery/ 
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Recovery Curves. FCS definitions identify what recovery may look like for a 

species, but they do not indicate the steps needed to get there. For this, they 

need to be used in combination with other measures of success such as SRC, 

which provide a framework of the steps needed.   

 Defining FCS is time consuming and complex and requires a thorough 

understanding of the ecology of the species – more so than the other 

measures of success. The process itself is very useful and highlights 

knowledge gaps (for example nest and wintering site locations for Shrill 

Carder Bee). It also challenges our expectations for species recovery. This 

was seen in the case of species for which there has been significant habitat 

loss (e.g. Black-tailed Godwit) and for species unusually dependent on 

human intervention, even by UK standards (e.g. Grey Long-eared Bat, which 

is currently only known to roost in old houses or Cornish Path Moss, which is 

dependent on past metal mining). Some of the knowledge requirements are 

demanding – for example little is known about the genetic diversity of many 

species, particularly rare ones. It is also difficult to use for under-recorded 

species or those that have very variable habitat requirements, such as 

Necklace Ground Beetle or are reliant on specific features within a range of 

habitats (e.g. Adder).   

 Issues raised with regard to the FCS range and distribution parameter are 

similar to those for Green Status. In addition, it can be difficult to define 

favourable population levels for some species, for example social insects 

such as the Shrill Carder Bee, for which the majority of individuals comprise 

sterile workers. For several dynamic species we have no real knowledge of 

how many populations are required within a given landscape to maintain 

connectivity for the whole population. Similarly, favourable habitat may be 

difficult to define for some species, particularly where this is dynamic and 

connectivity is key (for example early successional habitats).  

 FCS can in theory be applied at the local level, but this was not always found 

to make ecological sense. A simplified version might nevertheless prove 

useful for more local situations.  

 This measure should ideally be called Conservation Status Assessment, as 

FCS is a value rather than a method/measure. Including “Future Prospects” 

as a parameter within Conservation Status Assessments would increase the 

value of using FSC to assess the success of BFTB-type projects. This would 

allow an assessment of the value of actions taken within projects for which 

there is insufficient time to track any biological response. For example, the 
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Roots of Rockingham project included actions to enhance Adder habitat, 

increase awareness of Adder habitat requirements among landowners and 

train up volunteer surveyors and was successful in ensuring that Adder 

requirements were written into the FE Rockingham Forest Plan. All of these 

actions should mean that the prospects for Adder are better than before the 

project, but it is not yet possible to show that there are more Adders as a 

result of the project. Having a prospects parameter would mean that this 

progress could be captured. 

 We found that the SRCs were generally much easier and quicker to apply 

that the Green Score and FCS. They can be used to show progress in the 

early stages of a project. This can include understanding drivers of decline 

and planning interventions and monitoring, even when this is not yet 

reflected in population change. This is particularly relevant when applied to 

short-term projects, such as the 3-4 year BFTB projects, as population 

changes may not be seen within the timeframe of the project (except 

possibly for annual plants and some invertebrates). However, SRCs are less 

responsive in terms of population change, with just 2 (3 in the case of the 

RSPB SRC) steps in the actual recovery phase.  

 SRCs are more readily comparable between species (and possibly sites, 

although this was not trialled here) than Green Status or Favourable 

Conservation Status, as the approach is more uniform. However, we found 

that SRCs were somewhat confusing when applied to specific short-term 

projects, especially those where previous and/or ongoing conservation 

interventions additional to the project interventions were also having an 

impact on species recovery (this is not an issue when assessing species 

recovery over the longer term). In addition, the steps are not necessarily 

taken in the order laid down by the curve, or may be undertaken 

simultaneously, making assessment difficult using the RSPB and Natural 

England versions. The narratives are particularly important where this is the 

caseThere is also no indication of the relative size of each step. For example, 

Black-tailed Godwit may be at Step 8, but the work needed to achieve Step 9 

would be mammoth and impossible to achieve in isolation as it relates to 

suitable habitat availability across much of the country.  

 Spatial scale is an important consideration when applying SRCs. For example, 

it is arguable that Roots of Rockingham has had a positive impact on Adder 

status in the areas where it operated. However, the project did not cover 
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every part of the local range, and even in the areas where it was active, the 

project understandably did not have the resources to undertake the full 

range of possible actions. Assessing SRC at one site could lead to different 

conclusions from a group of sites or the whole Rockingham Forest region. 

Depending on which parcel of land is considered, the SRC step (using the 

RSPB model) lies between D3 and R3 (if “species range” is interpreted to 

apply just within the project area). 

 A further possible issue with the use of SRCs is that the evidence base 

required is not necessarily provided, whereas it is referenced in the FCS 

definition and quantitative data are implicitly required to calculate the Green 

Score. This means that the final score (step) is more open to interpretation 

and there may be more variation between assessors than for other 

measures. An indication of the level of confidence in the scoring might be a 

useful addition. 

 Finally, for each of the SRCs final step, population range targets/pre-agreed 

quantitative targets/numerical expectations need to be met. To the best of 

our knowledge, there were no pre-agreed population targets for any of the 

BFTB projects, with targets expressed as a particular position on the BFTB 

SRC rather than in terms of population metrics. This may be less likely to 

happen for longer term assessments, but for shorter projects, the risk is that 

no population targets are set and therefore, if a project achieves more than 

was initially expected, it is hard to determine the extent to which the final 

steps have been met (this is most likely to be at the local level).   

 Overall, the different SRCs were fairly similar in terms of their application 

and ultimate step. The RSPB curve is more nuanced in the diagnosis phase, 

and this was more useful for some projects, particularly where there are still 

knowledge gaps to be filled. The three different end points are also 

potentially useful, although were not relevant for the case studies.  

 The definitions for landscape/local use are a particularly useful element in 

the Natural England model. In general, this model is more strongly linked to 

specific conservation processes than the others (e.g. the need for 

national/local monitoring schemes to be in place rather than simply 

sufficient data to be available, or for the species to be Least Concern, rather 

than reaches a numeric population target), which makes it a little less 

flexible.  

 The BFTB curve is perhaps the most pragmatic, and therefore easiest to use, 

recognising that real-life conservation is not neat and tidy, and that solutions 
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are likely to be found for some pressures but not all, and might progress at 

different rates, and that different elements on the curve may be progressed 

simultaneously. It is particularly useful for short-term projects.  

 Different measures of success will be appropriate according to the specific 

aims, and more than one measure may be used.  

 The choice of a relevant measure of success against which to evaluate a 

project should form a key component of the project plan at an early stage. 

This will allow the correct type and scale of data required for evaluation to be 

identified pre-commencement, rather than choosing a semi-suitable metric 

as a bolt-on once the project has started (or worse yet, been completed).  

 There should also be a recognition that, even in the case of more user-

friendly/easily applicable measures of success, there should not necessarily 

be a ‘one size fits all’ policy in respect to projects targeting multiple taxa at 

varying spatial scales.   
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Twelve principles have been established by Natural England to guide the definition of 

FCS: 

1. The overall objective is to conserve biodiversity 

2. Definitions are based on the best available ecological evidence 

3. Definitions reflect the ecological requirements for FCS in England – they 

do not set an upper limit, and higher levels may be desirable for other 

purposes (e.g. to support sustainable use or ecosystem services).  

4. Definitions are based on ecological evidence and expertise. Economic 

and technical factors may be considered in terms of achieving FCS 

5. Definitions should be translatable to different spatial scales 

6. FCS is ultimately achieved at the level of the natural range of a species, 

but it may be applied at different scales (e.g. for regions or individual 

sites.  

7. All parts of the natural range and distribution should contribute to FCS 

8. The natural range and distribution is defined first 

9. FCS is not determined by a historical values or reference year, although 

these can be used to inform a judgement on what is FCS 

10. FCS is not necessarily the maximum potential of a feature 

11. Habitat patches should be considered in terms of potential (not 

designation) 

12. The FCS definition should expect and accept natural fluctuation as 

optimal habitat conditions may not occur across the range at the same 

time, and may change location over time, but there should be enough 

available.
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Table 15: A comparison of two species recovery curve approaches 

Step 0  No/negligible activity   

Step 1. Taxonomy 

understood  

Sufficient to enable appropriate targeting of conservation 

action 
  

Step 2. Biological 

status assessment 

exists  

A sound assessment of the biological status of the species’ 

English population exists, providing up to date information, 

where appropriate or relevant, on the numbers and the 

identity of sites occupied, the area occupied, colony size, 

population size and the productivity of the species within 

each site. There should be a formal IUCN threat assessment 

at least at an England/GB scale but preferably also at 

European and Global scales. There should also be an expert 

(and evidence-based) recommendation to either retain the 

species on the S41 list, or to remove it, based on the 

available status information.  

Note that it is not essential to have completed this step 

before moving on to the next – for example threat 

assessments at the larger geographical scales may be 

difficult to make but this need not impede progress to step 

2. 

Monitoring (M) 

 

Monitoring only, no action taken 

 

Step 3. National 

Monitoring Plan 

agreed 

A national monitoring plan should have been devised, 

agreed and articulated which is sufficiently sensitive to allow 

future periodic assessments of the species biological 

response to conservation interventions, as well as to other 

‘pressures’ – this, in effect, requires agreement on what 
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constitutes the Y-axis in the recovery model for each 

particular species. 

  Diagnosis D1 
No research undertaken/cause of 

decline unknown 

Step 4. Autecology 

understood & NMP 

implemented  

The species autecology should be understood and the 

national monitoring plan, modified, if necessary, in the light 

of information gained during Step 4, should be 

implemented. 

  

Step 5. Pressures 

& remedial action 

identified  

The causes of rarity and/or drivers of decline should have 

been identified and the remedial action required to bring 

about recovery should have been identified and articulated.  

D2 
Research underway, but limited 

understanding of cause of decline 

  D3 
Research providing strong indication of 

cause of decline 

Step 6. Recovery 

solutions trialled  
Potential recovery solutions have been trialled  

Solution testing 

S1 

Diagnosis provides sufficient results to 

trial solutions, but work only initiated 

recently 

  S2 

Trial management underway, but not 

yet clear evidence that it can deliver 

objectives 

Step 7. Best 

approach adopted  

The most promising solutions have been embedded within 

‘business as usual’ for the appropriate ‘delivery mechanism’  

Deployment of 

solutions R1 

Work initiated to roll out solutions 

across the species’ range 

  R2 

Solutions adopted across the range but 

too early to demonstrate success 

against population range targets 

  R3 

Solutions enable achievement against 

population/range target but only with 

continued conservation intervention 
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Step 8. Species 

recovering  

The appropriate delivery mechanisms are ‘active’ for the 

species and the species is recovering in line with numerical 

expectations 

  

  
Sustainable 

management S1 

Indication that population/range target 

being achieved with minimal 

conservation intervention 

Step 9. Species 

recovered – target 

reached 

The species is recovered, having achieved some pre-agreed 

quantitative target, has been assessed as of ‘Least Concern’ 

(LC) at a national scale and can be removed from the S41 

and national threat lists. If, on assessment, the species’ 

status is found not to be LC, it will be necessary to re-assess 

the appropriateness of the delivery mechanism or to return 

to the last effective stage. 

S2 

Good evidence available that 

population/range targets being 

achieved and can be sustained with 

little or no conservation intervention 

(i.e. population maintained within 

regular land or marine-management 

practices) 

  S3 

Population/range target achieved and 

the species’ conservation status 

secured (i.e. Green or Amber (not 

declining) 

 


