European Community Directive
on the Conservation of Natural Habitats
and of Wild Fauna and Flora
(92/43/EEC)

Fourth Report by the United Kingdom
under Article 17

on the implementation of the Directive
from January 2013 to December 2018

Conservation status assessment for the species:

$1092 - White-clawed crayfish (Austropotamobius
pallipes)

UNITED KINGDOM



IMPORTANT NOTE - PLEASE READ

The information in this document represents the UK Report on the conservation status
of this species, submitted to the European Commission as part of the 2019 UK Reporting
under Article 17 of the EU Habitats Directive.

It is based on supporting information provided by the geographically-relevant Statutory
Nature Conservation Bodies, which is documented separately.

The 2019 Article 17 UK Approach document provides details on how this supporting
information contributed to the UK Report and the fields that were completed for each
parameter.

The reporting fields and options used are aligned to those set out in the European Com-
mission guidance.

Maps showing the distribution and range of the species are included (where available).

Explanatory notes (where provided) are included at the end. These provide additional
audit trail information to that included within the UK assessments. Further underpin-
ning explanatory notes are available in the related country-level reports.

Some of the reporting fields have been left blank because either: (i) there was insuffi-
cient information to complete the field; (ii) completion of the field was not obligatory;
and/or (iii) the field was not relevant to this species (section 12 Natura 2000 coverage
for Annex Il species).

The UK-level reporting information for all habitats and species is also available in spread-
sheet format.

Visit the INCC website, https://jncc.gov.uk/article17, for further information on UK Article
17 reporting.
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NATIONAL LEVEL

1. General information

1.1 Member State UK
1.2 Species code 1092
1.3 Species scientific name Austropotamobius pallipes

1.4 Alternative species scientific name

1.5 Common name (in national language) White-clawed crayfish

2. Maps

2.1 Sensitive species No

2.2 Year or period 1994-2018

2.3 Distribution map Yes

2.4 Distribution map Method used Based mainly on expert opinion with very limited data
2.5 Additional maps No

3. Information related to Annex V Species (Art. 14)

3.1 Is the species taken in the No
wild/exploited?
R e ——— a) regulations regarding access to property No
14 have been taken? b) temporary or local prohibition of the taking of No
specimens in the wild and exploitation
c) regulation of the periods and/or methods of taking No
specimens
d) application of hunting and fishing rules which take No

account of the conservation of such populations

e) establishment of a system of licences for taking No
specimens or of quotas

f) regulation of the purchase, sale, offering for sale, No
keeping for sale or transport for sale of specimens

g) breeding in captivity of animal species as well as No
artificial propagation of plant species

h) other measures No
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3.3 Hunting bag or quantity taken in a) Unit
the wild for Mammals and
Acipenseridae (Fish)

b) Statistics/ |Provide statistics/quantity per hunting season or per
quantity taken |year (where season is not used) over the reporting
period

Season/ |Season/ |Season/ |Season/ |Season/ |Season/
yearl |year2 |year3 |year4 |year5 |year6

Min. (raw, ie.
not rounded)

Max. (raw, ie.
not rounded)

Unknown No No No No No No

3.4. Hunting bag or quantity taken
in the wild Method used

3.5. Additional information

BIOGEOGRAPHICAL LEVEL

4. Biogeographical and marine regions

4.1 Biogeographical or marine region Atlantic (ATL)
where the species occurs

4.2 Sources of information England
Environment agency crayfish records, 2013-2017
Natural England Schedule 5 licence application data files, submissions and
reports in support of applications. Abstracted by Ph.D student Daniel Chadwick
from Natural England files.
Stebbing P. D, Longshaw, M.;. Taylor. N; Norman. R.; Lintott, R; Pearce, F; A.
Scott. Review of methods for the control of invasive crayfish in Great Britain.
Cefas Contract - Final Report C5471. 2012.
Kouba A, Petrusek. A, Kozak P (2014).Continental-wide distribution of crayfish
species in Europe: update and maps. Knowledge and Management of Aquatic
Ecosystems (2014) 413, 05.
James J, Nutbeam-Tuffs. S, Cable. J & Mrugala. A. (2017) The prevalence of
Aphanomyces astaci in invasive signal crayfish from the UK and implications for
native crayfish conservation. Parasitology Volume 144, Issue 4
April 2017, pp. 411-418
Rogers, D. & Watson, E. (2011) Distribution database for crayfish in England and
Wales. In Species Survival Conference, Securing White-clawed Crayfish in a
Changing Environment. Bristol, November 2010
Mott, N 2015. 'White-clawed Crayfish Austropotamobius pallipes Survey of the
River Dove between Hollinsclough and Beresford Dale, Peak District National
Park. July-September 2014".
www.gov.uk/government/publications/improvement-programme-for-englands-
natura-2000-sites-ipens.
https://www.surreywildlifetrust.org/blog/riversearch/2017/07/12/native-
crayfish-are-feeling-pinch
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http://www.gazetteandherald.co.uk/news/14937862.Deadly_plague_killing_hun
dreds_of_crayfish/
https://www.staffs-wildlife.org.uk/news/2013/10/01/call-public-help-stop-
spread-deadly-crayfish-disease

Eden Crayfish Project Funded by the Catchment Restoration Fund Project
reference no: CRF0039 (ST002)

July 2012-March 2015 .Final Report.

Strategy for the management of white-clawed crayfish (Austropotamobius
pallipes) populations in England and Wales. A report produced under
Environment Agency R&D Project-640, Dr D. M. Holdich & DCW. D. Rogers
Department of Life Science, The University of Nottingham, Nottingham NG7 XI3.
June. 1997

Eden Rivers trust. Crayfish surveys 2017. Unpublished report.

Eden Rivers Trust 2017 Monitoring Summary. Unpublished report.

Wales

ADAS. 2007. South Sebastopol white-clawed crayfish survey report 2007.
Brown, O. 2011. Crayfish culture - its role in the conservation of the white-
clawed crayfish. Conservation Land Management 9, 7-10.

Buglife. undated. Ark sites for crayfish. Leaflet published by Buglife - The
Invertebrate Conservation Trust.

Buglife (undated). Criteria for selecting ark sites for white-clawed crayfish
weblink: http://www.buglife.org.uk/Resources/Buglife/criteria for whiteclaw ark
site vla 05April2009.xls

CrayBase database (version dated 29.6.2016) - maintained by Dr. Joanne James.
Holdich, D. 2003. Ecology of the white-clawed crayfish. Conserving Natura 2000
Rivers Ecology Series. No. 1. English Nature.

Howe, M.A. 2013. European Community Directive on the Conservation of
Natural Habitats and of Wild Fauna and Flora

(92/43/EEC) Supporting documentation for the Third Report by the United
Kingdom under Article 17 on the implementation of the Directive from January
2007 to December 2012 Conservation status assessment for Species: S1092 -
White-clawed Crayfish (Austropotamobius pallipes).

Howells, M. 2003. Conservation of the native white-clawed crayfish,
Austropotamobius pallipes in the uplands of mid-Wales. Unpublished 2nd year
report for PhD thesis. Cardiff University.

Howells, M., Slater, F.M., Gaweda, A, Lee, R., Jenkins, R. & Smith, J. 2004.
Measurement of siltation levels in the Afon Edw. CCW Contract Science Report
No. 622. Countryside Council for Wales & Cardiff University.

Jones, C. 2008. Draft mitigation report white-clawed crayfish South Sebastopol.
ADAS.

Kozac, P., Fureder, L., Reynolds, J., Souty-Grosset, C. & Kouba, A. 2011. Current
conservation strategies for European crayfish. Knowledge and Management of
Aquatic Ecosystems 1-8.

Nightingale, J., Stebbing, P., Sibley, P., Brown, O., Rushbrook, B. & Jones, G. 2017.
A review of the use of ark sites and associated conservation measures to secure
the long-term survival of White-clawed crayfish Austropotamobius pallipes in the
United Kingdom and Ireland. International Zoo Yearbook 51, 1-19.

Rogers, D. & Watson, E. 2003. The status of the white-clawed crayfish
Austropotamobius pallipes in the mid-Wye catchment, 2002. CCW Contract
Science Report No. 543. Countryside Council for Wales.

Rogers, D. & Watson, E. 2004. Assessment of the condition of the white-clawed
crayfish Austropotamobius pallipes in the River Wye candidate Special Area of
Conservation. CCW Environmental Monitoring Report No. 2. Countryside Council
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for Wales.

Rogers, D. & Watson, E. 2005. Scoping study for a 5-year project to bring the
River Wye SAC into favourable conservation status for white-clawed crayfish.
CCW Regional Report No. CCW/SEW/05/05. Countryside Council for Wales.
Rogers, D. & Watson, E. 2015. Assessment of the condition of the white-clawed
crayfish Austropotamobius pallipes in the River Wye Special Area of
Conservation in 2014. NRW Evidence Report No. 74. Natural Resources Wales,
Bangor.

Rogers, D. & Watson, E. 2016. Assessment of the condition of the white-clawed
crayfish Austropotamobius pallipes in the River Wye Special Area of
Conservation in 2014-15. NRW Evidence Report No. 153. Natural Resources
Wales, Bangor.

Rogers, D. & Watson, E. 2017. Assessment of the condition of the white-clawed
crayfish Austropotamobius pallipes in the River Wye Special Area of
Conservation in 2014-16. NRW Evidence Report No. 187. Natural Resources
Wales, Bangor.

Rogers, W.D. 2005a. Painscastle: recommendations for the prevention of
transfer of crayfish plague. CCW Regional Report. Countryside Council for Wales.
Rogers, W.D. 2005b. Painscastle: results of trapping and recommendations for
further management to eradicate signal crayfish. CCW Regional Report.
Countryside Council for Wales.

RPS. 2005. Native white-clawed crayfish survey report South Sebastopol,
Cwmbran. RPS Chepstow.

Slater, F.M. 2012. The status and distribution of the white-clawed crayfish
Austropotamobius pallipes in the Mounton Brook catchment, Chepstow in 2011.
A report for the Countryside Council for Wales. Countryside Council for Wales.
Slater, F.M. 2013. Re-survey of the River Irfon catchment for White-clawed
crayfish (Austropotamobius pallipes) 2013. Unpublished report for the Wye &
Usk Foundation.

Slater, F.M., Davidson, K., James, C., Ross, F., Sherrard-Smith, E., Chen, J., Phillips,
A. & Tombs, V. 2007a. The status and distribution of the white-clawed crayfish
Austropotamobius pallipes in water courses in Torfaen County Borough Council
in 2005 & 2006. CCW Contract Science No. 724. Countryside Council for Wales &
Environment Agency Wales.

Slater, F.M., Davidson, K., James, C., Sherrard-Smith, E., Ross, F., Chen, J., Phillips,
A. & Tombs, V. 2007b. The status of the white-clawed crayfish Austropotamobius
pallipes in tributaries of the River Usk on Mynydd Eppynt in Breconshire in 2005
& 2006. CCW Contract Science No. 725. Countryside Council for Wales.

Slater, F.M. & House, E.V. 2001. The current status of the white-clawed crayfish
Austropotamobius pallipes in the Afon Edw and the impact of recent land use
change on populations. CCW Contract Science No. 454. Countryside Council for
Wales.

Slater, F.M. & Howells, M. 2003. The causes of decline of the white-clawed
crayfish Austropotamobius pallipes on the Afon Edw: preliminary report into the
effects of sedimentation. CCW Contract Science No. 551. Countryside Council for
Wales.

Slater, F.M., Howells, M., Gaweda, A., Jenkins, R., Lee, R., Smith, J. & Smith, R.
2003. Crayfish survey of watercourses in Torfaen, Sept - Oct 2003. Phase 1.
Llysdinam Field Centre, Cardiff University.

Slater, F.M., Mallindine, K. & Cesarini, S. 2001. The status of the white-clawed
crayfish Austropotamobius pallipes in the Brecon & Monmouthshire Canal and
associated stretches and tributaries of the River Usk. CCW Contract Science No.
495, Countryside Council for Wales.
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Smith, R., Speak, E., Preston-Mafham, L., Pitt, H., Hale, A., & Slater, F. 2009. The
South East Wales Crayfish Project: work to inform choice of donor and ark
(receptor) sites for white-clawed crayfish translocations. Unpublished report for
Environment Agency Wales, Cardiff.

Whitehouse, A.T., Peay, S. & Kindemba, V. 2009. Ark sites for white-clawed
crayfish - guidance for the aggregates industry. Buglife - The Invertebrate
Conservation Trust.

Wilkins, C. 1998. An investigation of the Sgithwen Brook to assess recovery of
the fauna following a sheep dip pollution incident on 24 October 1996.
Unpublished report. EASE/YM/98/19. Environment Agency.

Wye & Usk Foundation. 2013. Final Report covering project activities from 1st
Jan 2010 to 31st December 2013 ISAC Irfon Special Area of Conservation project
LIFEO8NAT/UK/000201.

N.lreland

AERC (1998). Surveys of the distribution of freshwater crayfish
(Austropotamobius pallipes) in Northern Ireland.

Unpublished report to Environment and Heritage Service (DoE Northern Ireland)
(now NIEA), May 1998. AERC ref. B8202

Favaro, L., Tirelli, T. & Pessani, D. (2011) Modelling habitat requirements of
white-clawed crayfish (Austropotamobius pallipes) using support vector
machines, Knowledge and Management of Aquatic Ecosystems, 401, 21
Gallagher, M.B., Dick, J.T.A., Elwood, R.W. (2006) Riverine habitat requirements
of the white-clawed crayfish, Austropotamobius pallipes. Biology and
Environment: Proceedings of the Royal Irish Academy 106(1):1 -8

Haddaway, N.R., Mortimer, R.J.G., Christmas, M. & Dunn, A.M. (2015) Water
chemistry and endangered white-clawed Crayfish: a literature review and field
study of water chemistry Association in Austropotamobius pallipes, Knowledge
and Management of Aquatic Ecosystems, 416, 01

Horton, M., Keys, A., and Wilson, N. 2017 Northern Ireland White-clawed
Crayfish (Austropotamobius pallipes) Survey 2017. River Care Ltd. Report
commissioned by The Centre for Environmental Data and Recording (CEDaR),
Department of Natural Sciences, National Museums Northern Ireland (NMNI)
Northern Ireland Environment Agency. Unpublished survey and monitoring data.
Various years

Peay, S. 2002. Guidance on Habitat for White-clawed Crayfish and its
Restoration. Environment Agency Technical Report W1-067/TR

Peay, S. (2003) Monitoring the White-clawed Crayfish, Conserving Natura 2000
Rivers, Monitoring Series No. 1

Reynolds, J.D., O'Connor, W., O'Keeffe, C. & Lynn, D. (2010) A technical manual
for monitoring white-clawed crayfish Austropotamobius pallipes in Irish lakes.
Irish Wildlife Manuals, No 45, National Parks and Wildlife Service, Department of
the Environment, Heritage and Local Government, Dublin.

Robinson, C.A., Thom, T.J., & Lucas, M.C. (2000) Ranging behaviour of a large
freshwater invertebrate, the

white-clawed crayfish Austropotamobius pallipes, Freshwater Biology, 44, 509-
521

Souty-Grosset, C. & Raimond, R. (2010) Land use in headwaters and the
distribution of native white-clawed crayfish, Austropotamobius pallipes
(Lereboullet), in a stream from the Poitou-Charentes Region, France,
International Association of Astacology, 17:129-134

UK Technical Advisory Group On the Water Framework Directive (2007) UK
Technical Advisory Group, 9 (25/5/07)

Wilson, N. (2008) Assessing the Riparian Habitat Requirements of the White-
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5. Range

5.1 Surface area (km?)

5.2 Short-term trend Period

5.3 Short-term trend Direction

5.4 Short-term trend Magnitude
5.5 Short-term trend Method used
5.6 Long-term trend Period

5.7 Long-term trend Direction
5.8 Long-term trend Magnitude
5.9 Long-term trend Method used

5.10 Favourable reference range

5.11 Change and reason for change
in surface area of range

5.12 Additional information

6. Population

6.1 Year or period

6.2 Population size (in reporting unit)

6.3 Type of estimate

6.4 Additional population size (using

population unit other than reporting

unit)

6.5 Type of estimate

clawed Crayfish, Austropotamobius pallipes (Lereboullet, 1858) in Northern
Ireland. Crayfish News Vol 30 Issue 4 Pg. 1. Part of PhD Thesis for QUB

74459.23
2007-2018
Decreasing (-)
a) Minimum b) Maximum

Based mainly on expert opinion with very limited data

a) Minimum b) Maximum
a) Area (km?)
b) Operator Much more than (>>)

¢) Unknown

d) Method The FRR is the same as in 2013 and is more than 10%

above the current range. An FRR operator has been used
because it had not been possible to calculate the exact FRR
value. See the 2019 Article 17 UK Approach document for
further information.

Genuine change

The change is mainly due to:  Genuine change

The short term trend direction is considered to be 'decreasing >1% (more than
one percent) per year based on the reported declines in England and Wales.
Competition by the invasive signal crayfish, and occurences of crayfish plague
disease continue to suppress UK populations.

1994-2018
a) Unit number of map 1x1 km grid cells (grids1x1)
b) Minimum
¢) Maximum

d) Best single value 933
Best estimate

a) Unit
b) Minimum
c) Maximum

d) Best single value
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6.6 Population size Method used
6.7 Short-term trend Period

6.8 Short-term trend Direction

6.9 Short-term trend Magnitude

6.10 Short-term trend Method used

6.11 Long-term trend Period
6.12 Long-term trend Direction
6.13 Long-term trend Magnitude

6.14 Long-term trend Method used

6.15 Favourable reference
population (using the unit in 6.2 or
6.4)

6.16 Change and reason for change
in population size

6.17 Additional information

7. Habitat for the species

7.1 Sufficiency of area and quality of
occupied habitat

7.2 Sufficiency of area and quality of
occupied habitat Method used

7.3 Short-term trend Period

7.4 Short-term trend Direction

7.5 Short-term trend Method used
7.6 Long-term trend Period

7.7 Long-term trend Direction

7.8 Long-term trend Method used

7.9 Additional information

Complete survey or a statistically robust estimate
2007-2018

Decreasing (-)

a) Minimum
b) Maximum
c) Confidence interval

Based mainly on extrapolation from a limited amount of data

a) Minimum
b) Maximum
c) Confidence interval

a) Population size
b) Operator Much more than (>>)
c) Unknown
d) Method The FRP is the same as in 2013 and is more than 25%
above the current population. An FRP operator has
been used because it has not been possible to
calculate the exact FRP value. For further information

see the 2019 Article 17 UK Approach document.

Genuine change
Improved knowledge/more accurate data

The change is mainly due to:  Genuine change

a) Are area and quality of occupied habitat Yes
sufficient (for long-term survival)?

b) Is there a sufficiently large area of unoccupied
habitat of suitable quality (for long-term
survival)?

Based mainly on expert opinion with very limited data

2007-2018
Stable (0)

Based mainly on expert opinion with very limited data

Habitat is considered overall to be sufficient for the species due to continued
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improvements in water quality and the control of invasive species (i.e. signal
crayfish) in the core populations of England and Northern Ireland. In Wales,
whilst habitat sufficiency has improved, pollution and invasive species continue
to compromise habitat sufficiency.

8. Main pressures and threats
8.1 Characterisation of pressures/threats

Pressure Ranking
Freshwater fish and shellfish harvesting (recreational) (G06) M

Introduction and spread of species (including alien species M
and GMOs) in freshwater aquaculture (G24)

Invasive alien species of Union concern (101)
Drainage (K02)
Modification of hydrological flow (K04)

Physical alteration of water bodies (K05)

T < T

Interspecific relations (competition, predation, parasitism,
pathogens) (LO6)

Threat Ranking
Freshwater fish and shellfish harvesting (recreational) (G06) M

Introduction and spread of species (including alien species M
and GMOs) in freshwater aquaculture (G24)

Invasive alien species of Union concern (101) H

Mixed source pollution to surface and ground waters (limnic M
and terrestrial) (JO1)

Interspecific relations (competition, predation, parasitism, H
pathogens) (L06)
Change of habitat location, size, and / or quality due to M

climate change (NO5)

8.2 Sources of information

8.3 Additional information

9. Conservation measures

9.1 Status of measures a) Are measures needed? Yes

b) Indicate the status of measures  Measures identified and taken

9.2 Main purpose of the measures Maintain the current range, population and/or habitat for the species
taken

9.3 Location of the measures taken Both inside and outside Natura 2000

9.4 Response to the measures Long-term results (after 2030)

9.5 List of main conservation measures

Prevent conversion of natural and semi-natural habitats, and habitats of species into agricultural land (CA01)
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Manage the use of natural fertilisers and chemicals in agricultural (plant and animal) production (CAQ9)

Reduce impact of hydropower operation and infrastructure (CC04)

Management of hunting, recreational fishing and recreational or commercial harvesting or collection of plants (CG02)

Early detection and rapid eradication of invasive alien species of Union concern (CI01)

Management, control or eradication of established invasive alien species of Union concern (Cl02)

Reduce impact of mixed source pollution (CJ01)

Reduce impact of multi-purpose hydrological changes (CJ02)

Reinforce populations of species from the directives (CS01)

Improvement of habitat of species from the directives (CS03)

9.6 Additional information

10. Future prospects

10.1 Future prospects of parameters

10.2 Additional information

11. Conclusions

11.1. Range

11.2. Population

11.3. Habitat for the species
11.4. Future prospects

11.5 Overall assessment of
Conservation Status

11.6 Overall trend in Conservation
Status

11.7 Change and reasons for change
in conservation status and
conservation status trend

11.8 Additional information

a) Range Bad
b) Population Bad
c) Habitat of the species Good

Future trend of Range is Very Negative - decreasing >1% (more than one
percent) per year on average; Future trend of Population is Very Negative -
decreasing >1% (more than one percent) per year on average; and Future trend
of Habitat for the species is Overall stable. For further information on how future
trends inform the Future prospects conclusion see the 2019 Article 17 UK
Approach document.

Unfavourable - Bad (U2)
Unfavourable - Bad (U2)
Favourable (FV)

Unfavourable - Bad (U2)
Unfavourable - Bad (U2)

Deteriorating (-)

a) Overall assessment of conservation status
No change

The change is mainly due to:

b) Overall trend in conservation status
No change

The change is mainly due to:

Conclusion on Range reached because: (i) the short-term trend direction in
Range surface area is decreasing by more than 1% per year; and (ii) the current
Range surface area is more than 10% below the Favourable Reference Range.

Conclusion on Population reached because: (i) the short-term trend direction in

10
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Population size is decreasing by more than 1% per year; and (ii) the current
Population size is more than 25% below the Favourable Reference Population.

Conclusion on Habitat for the species reached because: (i) the area of occupied
habitat is sufficiently large and (ii) the habitat quality is suitable for the long-term
survival of the species; and (iii) the short-term trend in area of habitat is stable.

Conclusion on Future prospects reached because: (i) the Future prospects for
Range are bad; (ii) the Future prospects for Population are bad; and (iii) the
Future prospects for Habitat for the species are good.

Overall assessment of Conservation Status is Unfavourable-bad because three of
the conclusions are Unfavourable-bad.

Overall trend in Conservation Status is based on the combination of the short-
term trends for Range — decreasing, Population — decreasing, and Habitat for the
species — stable.

Overall assessment of Conservation Status has not changed since 2013.

Overall trend in Conservation Status has not changed since 2013.

12. Natura 2000 (pSCils, SCIs and SACs) coverage for Annex Il species

12.1 Population size inside the pSCls, a) Unit number of map 1x1 km grid cells (grids1x1)
SClIs and SACs network (on the
biogeographical/marine level
including all sites where the species

b) Minimum

¢) Maximum

is present) d) Best single value 131
12.2 Type of estimate Best estimate
12.3 Population size inside the Based mainly on extrapolation from a limited amount of data

network Method used

12.4 Short-term trend of population Decreasing (-)
size within the network Direction

12.5 Short-term trend of population Based mainly on extrapolation from a limited amount of data
size within the network Method used

12.6 Additional information

13. Complementary information

13.1 Justification of % thresholds for
trends

13.2 Trans-boundary assessment

13.3 Other relevant Information

1"
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Distribution Map

Figure 1: UK distribution map for $1092 - White-clawed crayfish (Austropotamobius pallipes). Coastline
boundary derived from the Oil and Gas Authority's OGA and Lloyd's Register SNS Regional Geological
Maps (Open Source). Open Government Licence v3 (OGL). Contains data © 2017 Oil and Gas Authority.

The 10km grid square distribution map is based on available species records within the current reporting
period. For further details see the 2019 Article 17 UK Approach document.
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Range Map

Figure 2: UK range map for S1092 - White-clawed crayfish (Austropotamobius pallipes). Coastline
boundary derived from the Qil and Gas Authority's OGA and Lloyd's Register SNS Regional Geological
Maps (Open Source). Open Government Licence v3 (OGL). Contains data © 2017 Oil and Gas Authority.

The range map has been produced by applying a bespoke range mapping tool for Article 17 reporting

(produced by JNCC) to the 10km grid square distribution map presented in Figure 1. The alpha value for
this species was 25km. For further details see the 2019 Article 17 UK Approach document.
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