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Importance: High

Thanks Laura,

The results from the NVC survey (draft report attached) conclude that this small heathland area is made up of
H4 Ulex gallii – Agrostis curtisii heath;
H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii – Erica cinerea sub-community, and
H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community.

Of these only H4 relates and is considered under the Annex I habitat ‘Temperate Atlantic wet heaths with Erica ciliaris and Erica tetralix’.
However, as stated in Table 1.1.1 only those stands where Erica ciliaris  is abundant are included in this Annex I type habitat (in Joint
Nature Conservation Committee. 2007. Second Report by the UK under Article 17 on the implementation of the Habitats Directive from January
2001 to December 2006. Peterborough: JNCC. Available from: http://jncc.defra.gov.uk/pdf/Article17/FCS2007-H4020-audit-Final.pdf).

As the NVC report goes on to say only a small clump of a potential hybrid plant was found in the western section of this isolated
heathland ‘The plant covered an extent of ground approximately 1 m by 1 m. The plant was growing at the
edge of heathland habitat, close to a transition between heathland to scrub habitat.’ and concludes ‘Several stems within the clump of Erica ciliaris
displayed whorls of four leaves whilst others displayed whorls of three leaves. The plant therefore displayed some characteristics of the hybrid with Erica
tetralix. However, this would mean that both plants were present to hybridise.’

Based on this it wouldn’t appear to be included in this Annex I type habitat as 1) the plants are likely to be hybrids and 2) the likely
hybrids are not considered abundant.

I did mention that we had heard that the invertebrate specialist was thinking the invertebrate population on this heath was of SSSI
standard, but as I mentioned we have not seen this report to date and are these results indicative of SSSI status or just that this is a small
isolated heathland within relative close proximity (in terms of insect flight) to a designated heathland SSSI and as such would expect to
have a reasonable invertebrate population.

We can obviously update on inverts when we have reviewed the specialist report.

However, in terms of value we still wouldn’t consider this small area of heathland with only a clump of possible hybridised Dorset heath
to be of the same ‘International’ value as the Newlyn Downs. Furthermore, as stated in the AIES (also attached) ‘The heathland fragment
bisected by the Scheme located south of the existing A30 and south of Newly Downs SAC, is not considered to be ‘functionally linked’ supporting habitat
to the SAC.’

If your team require any further information to inform their decision please let us know.

Regards

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport Road Investment Programme, being delivered by
Highways England, and is receiving a funding contribution of up to £8m from the European Regional Development Fund to support the development phase
of the scheme.
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1 INTRODUCTION
1.1 OVERVIEW


1.1.1 WSP was commissioned by Highways England to undertake ecological surveys in respect of the
proposed A30 Chiverton Cross to Carland Cross Improvement Scheme (hereafter referred to as
‘the proposed Scheme’).  Surveys were required in order to inform an Ecological Impact
Assessment (EcIA) forming part of an Environmental Statement (ES) supporting a Development
Consent Order (DCO) Application for the proposed Scheme.


1.1.2 The presence of habitats containing potentially notable botanical communities within, and in close
proximity, to the proposed Scheme footprint was established during a Phase 1 Habitat Verification
Survey1 undertaken in August 2015.  In addition, desk records confirmed the historic presence of
notable plant species within the 5 km area surrounding the existing A30 between Chiverton Cross
and Carland Cross.  Accordingly, detailed botanical surveys were recommended.


1.1.3 The objective of the survey was to identify the presence of notable botanical communities within
suitable habitats potentially affected by the proposed Scheme.  If presence was confirmed, the
results would enable the potential impacts of the proposed Scheme to be established and
measures required to mitigate or compensate for adverse effects to be described.


1.2 SITE CONTEXT


1.2.1 The A30 is a major trunk road running through the centre of Cornwall from west to east.  The A30
forms an important route through the county of Cornwall and is under pressure during the summer
months due to the high volume of tourism-related traffic.


1.2.2 The section of road between Chiverton Cross and Carland Cross is a traffic pinch point, where the
dual carriageway narrows to single carriageway in both directions between two roundabouts.  The
single carriageway sits between grid references SW 74759 46978 at the western end and SW
84665 53957 at the eastern end.


1.2.3 The area subject to scoping for botanical survey consisted of a 100 m area either side of the 12.7
km length of the proposed Scheme.  Within this footprint, twelve areas were identified as
potentially requiring further survey (this area is hereafter referred to as the ‘survey area’).  It
should be noted that at the early stage of the survey design, the preferred Scheme option had not
been finalised.  As such, the survey area incorporated additional Scheme options and variations
that have been subsequently removed.


1.2.4 The proposed Scheme area covers a variety of habitats; predominately arable farmland, but also
including areas of heathland, woodland, wetland and grassland.


1.2.5 The soft estate along this section of road contains hedgerows in some areas but also includes
wide grass verges in others.  The road at times is raised up, offering panoramic views. At others it
is cut into the bed rock with steep banks above.


1 WSP | PB (2015). A30 Carland Cross to Chiverton Cross Phase 1 Habitat Verification Survey. A Report to Highways
England
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1.3 BOTANICAL SURVEY


1.3.1 The 2015 Phase 1 Habitat Verification Survey identified the presence of grassland, heathland and
woodland habitats within the development footprint, which were considered to have botanical
interest2.  Targeted botanical assessment of these habitats was recommended: to provide a
robust ecology baseline; to enable the potential effects of the proposed Scheme to be
established; and to allow mitigation measures to be developed.  The targeted botanical
assessments followed standard methodology devised by Joint Nature Conservation Committee
(JNCC)3.  Mitigation measures are considered within subsequent ES reporting and as such are
not addressed within this report.


1.4 LEGISLATION


1.4.1 The key legislation and policy which provided the framework for undertaking this survey was as
follows:


· Wildlife and Countryside Act 1981 (as amended); and


· Section 41 Natural Environment and Rural Communities Act 2006;


1.4.2 Certain plants are afforded protection under Schedule 8 Wildlife and Countryside Act 1981 (as
amended).


1.4.3 Section 41 (S41) of the Natural Environment and Rural Communities Act 2006 (‘the NERC Act’)
lists Species of Principal Importance (SPI) and Habitats of Principal Importance (HPI) for the
conservation of biodiversity in England.


1.4.4 The S41 list is used to guide decision-makers such as public bodies, including local and regional
authorities, in implementing their duty under section 40 of the NERC Act, to have regard to the
conservation of biodiversity in England, when carrying out their normal functions4.


2 Grassland habitats are reported separately.
3 Rodwell, J.S. (2006). National Vegetation Classification: Users’ Handbook. Joint Nature Conservation Committee.
4  Defra (2011).  Biodiversity 2020: A strategy for England’s wildlife and ecosystem services.  Available from


https://www.gov.uk/government/publications/biodiversity-2020-a-strategy-for-england-s-wildlife-and-ecosystem-
services



https://www.gov.uk/government/publications/biodiversity-2020-a-strategy-for-england-s-wildlife-and-ecosystem-services
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2 METHODOLOGY
2.1 DESK STUDY


2.1.1 As part of the 2015 Phase 1 Habitat Verification Survey, a desk study was undertaken for the
proposed Scheme.  Details on sites designated for their botanical interest, and protected and
notable plant species records, were obtained from the Environmental Records Centre for
Cornwall and the Isles of Scilly (ERCCIS) for the area within 5 km of the existing A30 between
Chiverton Cross and Carland Cross.


2.1.2 Desk study records of relevance within 100 m of the proposed Scheme have been accessed to
inform this baseline report.


2.2 SURVEY SCOPING


2.2.1 Sites were scoped-in for targeted botanical survey where located within 100 m of the proposed
Scheme and meeting the following criteria:


· Statutory and non-statutory nature conservation sites designated in full or in part for their
botanical interest (identified through the desk study);


· Sites listed on the Ancient Woodland Inventory (AWI)5 or Sites listed as HPIs6 or sites that
had the potential to support HPIs (noted as such during the 2015 Phase 1 Habitat
Verification Survey) where the within 100 m of the proposed Scheme;


· Habitats containing desk study records of protected or notable SPI plant species within
100 m of the proposed Scheme.


2.2.2 The 100 m distance for assessment from the proposed Scheme was selected as this was
considered to be a suitable extent for characterising the types of notable botanical habitats
present and potentially affected by the proposed Scheme.


2.2.3 The distances used in the assessment were considered sufficient to account for any direct and
potential indirect impacts during construction.  Establishment of the survey area was also
undertaken with reference to the air quality assessment progressed for the operational proposed
Scheme.  In accordance with the assessment of likely impacts as a result of air quality during
operation7, it was not considered necessary to extend the assessment beyond 100 m.


2.3 FIELD SURVEY


5 https://data.gov.uk/dataset/priority-habitat-inventory-england2
6 This was established through desk study using Priority Habitat Inventory (England) national dataset and


species lists established during the Phase 1 Habitat Verification Survey.
7 A30 Chiverton to Carland Cross Environmental Impact Assessment Scopign Report, May 2017.


HA551502-WSP-EGN-0000-RE-EN-00004 P03.1 EIA Scoping



https://data.gov.uk/dataset/priority-habitat-inventory-england2
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2.3.1 National Vegetation Classification (NVC) surveys were undertaken in accordance with best
practice survey guidance8 by surveyors competent in undertaking NVC survey.  Plant species
observed within each habitat type were recorded in accordance with plant species nomenclature
in Stace (2010)9.


2.3.2 The area subject to the NVC survey comprised heathland and woodland habitats10.


2.3.3 The heathland survey was undertaken on 24th to 25th August 2016.  The woodland survey was
undertaken on 9th, 10th and 11th May, and 22nd and 23rd August 2017.  The surveys were
undertaken by ecologists experienced and competent in botanical survey and identification.


2.3.4 The surveyors walked each survey area and identified stands of homogenous vegetation present.
The extents of these homogenous stands were then mapped and representative samples were
subject to survey.


Habitats Sampled


Heathland Habitats


2.3.5 Two separate sites were subject to heathland survey (Heathland Site 1 and Site 2).


2.3.6 Five 2 m x 2 m ground floral quadrat samples were marked out for each homogenous stand of
vegetation present.  The size of the quadrat sample was based on the NVC standard
methodology for short, herbaceous vegetation and dwarf-shrub heath where 2 x 2 m is the
recommended quadrat size.  Where possible, five quadrats were chosen within a sample.


2.3.7 At Heathland Site 1, two of the three heathland ‘Vegetation Types’ identified (‘Vegetation Type 1
heathland’ and ‘Vegetation Type 3 heathland’) appeared floristically similar. However, these were
divided into separate sample areas owing to the presence of cross-leaved heath Erica tetralix only
occurring within ‘Vegetation Type 3 heathland’.  It was considered that the presence of this
species may result in the habitat falling into a different sub-community.


Woodland Habitats


2.3.8 Twelve separate sites were subject to the woodland survey, with six of these taken forward for
NVC.  Woodland sites are labelled Woodland Site 1 – 12 within the results section of this report.
Where an NVC was determined as not appropriate (within plantation woodland for example), a
species list was taken and is reported separately within the Phase 1 Habitat Survey Update
Report11.


2.3.9 Within the woodland habitats surveyed, quadrats of 4 m x 4 m were used to sample the ground
flora and field layer.


2.3.10 Quadrats of 50 m x 50 m were used to sample the canopy and understorey layer, as
recommended by standard methodology in Rodwell (2006)12.


8 Rodwell, J.S. (2006). National Vegetation Classification: Users’ Handbook. Joint Nature Conservation Committee.
9 Stace, C.A. (2010). New Flora of the British Isles (3rd edition). Cambridge University Press, Cambridge.
10 The grassland NVC is reported separately.
11 WSP (2017). A30 Carland Cross to Chiverton Cross Phase 1 Habitat Survey Update. A Report to Highways England
12 Rodwell, J.S. (2006). National Vegetation Classification: Users’ Handbook. Joint Nature Conservation Committee
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2.3.11 For some of the smaller woodlands, the quadrat for the canopy and understorey layers was
smaller than the 50 m x 50 m quadrat size recommended by standard methodology in Rodwell
(2006)13.  In these instances, the accessible woodland areas were surveyed in their entirety.


2.3.12 Homogenous stands of vegetation were identified and sampled with up to five quadrats per stand.
Quadrats were recorded in representative vegetation stands.


2.3.13 Within each quadrat all species were recorded with an estimate of percentage cover and
abundance using the Domin scale (Table 2.1).


Table 2.1: Domin scale


COVER / ABUNDANCE DOMIN SCORE


91-100% 10


76-90% 9


51-75% 8


34-50% 7


26-33% 6


11-25% 5


4-10% 4


<4% (many individuals) 3


<4% (several individuals) 2


<4% (few individuals) 1


2.3.16 Plant species were named in accordance with Stace (2010)14 except for the naming of NVC
communities which is based on some now superseded scientific names for certain plant species
used by Rodwell (1991, et seq)15.


2.3.17 Data was analysed to provide a ‘best’ approximation to a published NVC type.


13 Rodwell, J.S. (2006). National Vegetation Classification: Users’ Handbook. Joint Nature Conservation Committee
14 Stace, C.A. (2010). New Flora of the British Isles (3rd edition). Cambridge University Press, Cambridge.
14 The grassland NVC is reported separately.
15 Rodwell, J.S. (1991 et seq). British Plant Communities. Published in Five Volumes.  Cambridge University Press,


Cambridge.
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2.3.18 The data recorded in the quadrats from each homogenous stand of vegetation was tabulated and
a constancy value for each species was calculated for each defined group of quadrats.
Frequency tables were then produced to assign the vegetation types to one of the published plant
community types through use of the keys provided in Rodwell (1991, et seq)15 and supplemented
by use of the computer software MAVIS (Modular Analysis of Vegetation Information System)
provided by the Centre for Ecology and Hydrology (CEH) (Version 1.03)16.


2.3.19 For each sample, results were tabulated to provide figures for cover expressed as a Domin value,
range and constancy of occurrence across the five (or less) quadrats.  For example, if heather
Calluna vulgaris was found in two quadrats out of the five sampled, and the Domin score in these
quadrats was 6 and 7 respectively, this means that the range of this species is 6 to 7.


2.3.20 The term frequency is used to describe how often a species is encountered in different stands or
samples of a vegetation type, irrespective of species cover each stand or sample.  It is
summarised in floristic tables using the Roman numerals I-V and referred to in descriptions of
vegetation types using the terms listed in Table 2.2 below:


Table 2.2: Domin scale


FREQUENCY CLASS RANGE OF FREQUENCY CLASS TERMS USED TO DESCRIBE
FREQUENCY CLASS


I 1-20% (i.e. 1 stand in 5) Scarce


II 21-40% Occasional


III 41-60% Frequent


IV 61-80% Constant


V 81-100% Constant


2.3.21 This information was then used in conjunction with the key in British Plant Communities in
Rodwell (1991)17,18 to assign the most closely corresponding NVC community type based on the
range and frequency of plant species within each plot.


2.4 ERICA CILIARIS SURVEY


2.4.1 Owing to the possible presence of Dorset heath Erica ciliaris within the survey area, the heathland
survey was extended to identify the presence of Dorset heath.  The survey method consisted of
two surveyors searching the survey area for the presence of the plant.


16 Modular Analysis of Vegetation Information System (Version 1.03). Available at
https://www.ceh.ac.uk/services/modular-analysis-vegetation-information-system-mavis - accessed December 2016


17 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
18 Rodwell, J.S (1991); British Plant Communities Volume 1: Woodlands and Scrub; Cambridge University Press.



https://www.ceh.ac.uk/services/modular-analysis-vegetation-information-system-mavis
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2.4.2 Dorset heath is a nationally rare and Red Data Book (RDB) plant.  Heathlands containing Dorset
heath and cross-leaved heath are generally found on acid soils with slightly impeded drainage,
although in Cornwall they extend onto dry soils19.  Heathland sites containing these species can
be selected as priority Annex 1 habitat of the European Community Directive 92/43/EEC under
the Conservation of Natural Habitats and of Wild Fauna and Flora (Habitats Directive) where they
meet the ‘Temperate Atlantic Wet Heath with Erica ciliaris and Erica tetralix’ classification.  Using
the NVC20 this habitat is described by H4 Ulex galli - Agrostis curtisii heath community.
Therefore, the presence of this plant within the heathland fragment would allow comparison with
nearby designated sites.  This includes, in particular, the Newlyn Downs Special Area of
Conservation (SAC) to the north of the proposed Scheme and an area to the south of the
proposed Scheme forming part of the Carrick Heath Site of Special Scientific Interest (SSSI).
Both of the designated heathland sites are known to support the RDB plant Dorset heath.


2.4.3 Where the plant was recorded, a grid reference was taken, along with a description of the stand,
stand size, a photograph and any associated species.


2.5 LIMITATIONS


2.5.1 The surveys were carried out within the optimal survey period for each habitat type and were
therefore considered to provide a representative list of species likely to be present.


2.5.2 The woodland at Site 6A was surveyed in August 2017 due to problems with access preventing
earlier admittance.  Whilst this is still within the optimal survey window, this is likely to have
reduced the ability of the surveyors to identify some spring flowering woodland species.  Whilst it
is still possible to assign the habitat to a community, this could cause problems assigning to sub-
community level.  This is addressed via a precautionary approach to the allocation to the NVC
community.


19 http://jncc.defra.gov.uk/ProtectedSites/SACselection/habitat.asp?FeatureIntCode=H4020 – accessed December 2016
20 Rodwell, J.S. (1991 et seq); British Plant Communities. Published in Five Volumes.  Cambridge University Press,


Cambridge.



http://jncc.defra.gov.uk/ProtectedSites/SACselection/habitat.asp?FeatureIntCode=H4020
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2.5.3 It was not possible to access the woodland parcel located to the south of Chiverton Reserve
during the woodland NVC survey (Sites 6B and 6E). However, species lists were taken from the
roadside.  In addition, Site 2B was not subject to NVC survey. This site formed part of a
woodland-grassland complex and very few exclusive woodland species were found present.  A
full species list was, however, obtained during the grassland NVC survey.  Areas 2B, and 6E will
not be directly affected by the Scheme; however a small section of Area 6B is within the footprint
of the proposed Scheme. .  It is considered that precautionary assessments will need to be
applied to mitigation or compensation proposals in these areas.  The need for mitigation or
compensation as a result of impacts to Sites 2B and 6E will be confirmed pending the results of
further studies detailing the extent of likely hydrological and air quality impacts in this location and
will be captured within subsequent ES reporting.


2.5.4 The canopy of woodlands at Woodland Site 3 and Woodland Site 7 were surveyed in their entirety
owing to the small size of these woodlands.  This was deemed satisfactory for obtaining a
representative sample of the woodland.


2.5.5 Non-native and introduced species were recorded within some of the woodlands (at Site 6A for
example).  Introduced species cannot be included when carrying out NVC analysis and may affect
the affinity of data collected within these habitats to recognised NVC categories.  This is
accounted for where applicable in the reasoning presented below in the results sections.


2.5.6 Some of the woodlands were very variable in terms of their uniformity and displayed different
elements of NVC community or sub-community.  Where relevant, this is discussed in the results.
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3 RESULTS
3.1 NVC DESK STUDY


3.1.1 The results of the full desk study detailing notable and protected plant species within 5 km of the
existing A30 between Chiverton Cross and Carland Cross can be found in the 2015 Phase 1
Habitat Verification Survey.


3.1.2 Those records of relevance to the botanical baseline presented in this report are described in
Section 3.2 below.


3.2 SCOPING


3.2.1 Table 3.1 and Figure 1 detail the habitats scoped in for targeted botanical survey.


3.2.2 Statutory or non-statutory designated sites are not located within the study area.


3.2.3 A single heathland and six woodland HPIs were identified within 100 m of the proposed
Scheme21.


3.2.4 Two non-statutory designated heathland habitats comprising (Cornwall) Roadside Verge
Inventory Sites (CRVIS) were identified within 100 m of the proposed Scheme.  At the time of
survey, CRVIS BS315 was no longer in existence due to junction improvement works being
undertaken (unrelated to the proposed Scheme).


3.2.5 The desk study returned no records of protected or notable SPI plant species or woodlands listed
on the AWI within 100 m of the proposed Scheme.


3.2.6 Table 3.1 also provides details of all scoped out woodland and heathland habitats located within
100 m of the Scheme.


3.2.7 Figure 2 and Table 3.1 provide the locations and details of both scoped-in and scoped-out sites.
Species lists are provided separately within the Phase 1 Habitat Survey Update Report22 for all
scoped out sites.


Table 3.1 Assessment of Sites for NVC


Site Description Scoped
result


Rationale


Heathland


21 In this report, only woodland and heathland habitats are presented.  However, no other HPIs were identified within 100
m of the proposed Scheme.


22 WSP (2017). A30 Carland Cross to Chiverton Cross Phase 1 Habitat Survey Update. A Report to Highways England
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Site Description Scoped
result


Rationale


Site 1 Heathland fragment Yes Listed on Priority Habitat Inventory as HPI,
highlighted as containing habitats floristically similar
to those found on Newlyn Downs during 2015
Phase 1 Habitat Verification Survey. Proposed
Scheme will result in direct habitat loss.  Presence
of Erica ciliaris (notable plant species) recorded.


Site 1
(woodland
within Site 1
heathland)


Small unit of
plantation woodland


No Coniferous woodland plantation.  Plantation
woodland is not a natural habitat and therefore
would not fit into an NVC community.


Site 2 Newlyn Downs No Located > 100 m distant from the proposed
Scheme.  However, the site is a SAC/SSSI, listed
on Priority Habitat Inventory as HPI and was
surveyed to enable a comparison against the
vegetation communities recorded within Site 1.
Survey results are presented within this report for
context only.


Woodland


Site 1 Deciduous woodland
(divided into two
stands during survey)


Yes Listed on Priority Habitat Inventory as HPI,
proposed Scheme will result in direct habitat loss.


Site 2a Cornish hedge No Hedgerows reported separately.


Site 2b Deciduous woodland No Small section of woodland-grassland complex
within 100 m of the proposed Scheme with few
exclusive woodland plants present.  Ground flora
reported separately within grassland NVC report.
Tree species list provided separately.


Site 3 Deciduous woodland Yes Listed on Priority Habitat Inventory as HPI,
proposed Scheme will result in direct habitat loss.


Site 4 Plantation woodland No Not listed on Priority Habitat Inventory as HPI.
Plantation woodland is not a natural habitat and
therefore would not fit into an NVC community.
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Site Description Scoped
result


Rationale


Species list provided separately.


Site 5 Plantation woodland No Not listed on Priority Habitat Inventory as HPI.
Plantation woodland is not a natural habitat and
therefore would not fit into a NVC community.
Species list provided separately.


Site 6A Deciduous / plantation
woodland (spilt into
stands owing to large
size and vegetation
communities present)


Yes (Stand
1 & 2). No
(Stand 2 &
3)


Listed on Priority Habitat Inventory as HPI and
located < 100 m from proposed Scheme.


Site 6B Plantation woodland No Listed on Priority Habitat Inventory as HPI. Access
limitations. Part of woodland found to be a garden
during the survey therefore species list taken of
outer woodland extent only (reported separately).


Site 6C Plantation woodland No Not listed on Priority Habitat Inventory as HPI. Low
species diversity and difficulties with accessibility.
Plantation woodland is not a natural habitat and
therefore would not fit into NVC community.
Species list provided separately.


Site 6D Deciduous woodland
corridor


No Not listed on Priority Habitat Inventory as HPI, very
narrow corridor of woodland only a small section <
100 m from proposed Scheme.  Species list
provided separately.


Site 7A Deciduous woodland Yes Listed on Priority Habitat Inventory as HPI and
located < 100 m from proposed Scheme.  .


Site 7B Deciduous woodland
corridor / field
boundary


No Not listed on Priority Habitat Inventory as HPI.
Narrow corridor, too small to sample using the NVC
method.


Site 7C Plantation woodland No Not listed on Priority Habitat Inventory as HPI.
Relatively recent plantation woodland.  Plantation
woodland is not a natural habitat and therefore
would not fit into NVC community.
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Site Description Scoped
result


Rationale


Site 8 Deciduous woodland Yes Listed on Priority Habitat Inventory as HPI;
proposed Scheme will result in direct habitat loss.


Site 9 Deciduous woodland No Not listed on Priority Habitat Inventory as HPI and
narrow corridor of woodland, access limitations.


Site 10 Mosaic of deciduous
and plantation
woodland


No Not listed on Priority Habitat Inventory as HPI and
narrow corridor of young woodland.  Woodland
plantation is not a natural habitat and therefore
would not fit into NVC community.


Site 11 Mosaic of deciduous
and plantation
woodland units


Yes Part of the woodland listed on Priority Habitat
Inventory as HPI and located <100 m from
proposed Scheme.  Species list taken in sections
too small for NVC (reported separately).


Site 12 Plantation woodland
(isolated unit)


No Not listed on Priority Habitat Inventory as HPI and
narrow corridor of immature woodland.  Plantation
woodland is not a not a natural habitat and
therefore would not fit into NVC community.


3.3 FIELD SURVEY: HEATHLAND NVC


3.3.1 The homogenous habitat types recorded are described below.  Corresponding tables detailing
species recorded, Domin score and frequency class are provided in Appendix A.  Quadrat
locations and extent of NVC habitats are shown on Figure 2.


HEATHLAND SITE 1 - VEGETATION TYPE 1 HABITAT


3.3.2 Vegetation Type 1 Habitat comprised a dry stand dominated by dwarf shrub species, namely Ulex
gallii, Calluna vulgaris and Erica cinerea, which formed the constant species. Grass (graminoid)
species, Molinia caerulea and Agrostis curtisii were recorded as occasional and scarce within the
quadrats.  Herbs were limited, with Potentilla erecta noted in quadrat 5 and occasionally in the
wider habitat located outside the quadrats.


3.3.3 The data collected keyed out using Rodwell (1991)23 as H4 Ulex gallii – Agrostis curtisii heath.
This is a dwarf heath habitat confined to the warm oceanic parts of south-west Britain where it
occurs on a variety of moist, acid soils.


3.3.4 Analysis of the quadrat data using MAVIS returned a result of 64.64% for the H8a Calluna


23 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.



https://en.wikipedia.org/w/index.php?title=British_NVC_community_H8_(Calluna_vulgaris_-_Ulex_gallii_heath)&action=edit&redlink=1
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vulgaris - Ulex gallii heath, species-poor sub-community.  This was rejected as H8a typically lacks
Molinia caerulea and Agrostis curtisii which were present within the quadrats.  The quadrats also
lacked some of the other characteristic species within the H8a sub-community, such as Agrostis
capillaris and Festuca ovina.  The next result generated by MAVIS was the H4a Ulex gallii –
Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community (59.65 %).  This was rejected
as A. curtisii is typically dominant in this sub-community, however was scarce within the sample.
The H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community was returned next by
MAVIS (53.45 %). However, this was rejected owing to a lack of Erica tetralix within the quadrats.
MAVIS returned a result of 52.79 % for the H4 vegetation community which is a high coefficient
and was accepted over the H8 community owing the species present.


3.3.5 In summary, using a combination of Rodwell (1991)24 and statistical analysis from MAVIS
Vegetation Type 1 Habitat shows an affinity to the H4 Ulex gallii – Agrostis curtisii heath.  Low
assemblages of Agrostis curtisii and an absence of Erica tetralix meant that it was not possible to
key out to the sub-community level (H4a and H4c, respectively).  The extent of this vegetation
community is shown on Figure 2.


3.3.6 Frequency tables are provided within Table 4.1 Appendix A.


HEATHLAND SITE 1 - VEGETATION TYPE 2 HABITAT


3.3.7 Vegetation Type 2 Habitat comprised a dry, graminoid-dominated stand with occasional
ericaceous (heather) species, located along the western extent of the survey area (refer to Figure
2).  Graminoids were recorded in a higher abundance than in the previous sample (Vegetation
Type 1 Habitat), particularly Agrostis curtisii which formed a constant species.


3.3.8 The data collected keyed out using Rodwell (1991)25 as H4a Ulex gallii – Agrostis curtisii
heath, Agrostis curtisii-Erica cinerea sub-community. Rubus fruticosus agg. and Teucrium
scorodonia were recorded within the quadrats; species indicative of ground disturbance or
burning which was evident within the quadrats.  This sub-community occurs throughout the range
of H4 and is often present as regenerating vegetation after burning.


3.3.9 Analysis of the quadrat data using MAVIS returned a result of 67.68 % for the H4a Ulex gallii –
Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community.  This supports the results
keyed out in Rodwell (1991)26 and attributing Vegetation Type 2 Habitat to the H4a sub-
community.  The dominance of Agrostis curtisii along with the presence of Molinia caerulea within
the quadrats (both constant species) supports this analysis.  The H4 Ulex gallii – Agrostis curtisii
heath was returned next by MAVIS (63.67 %). This was rejected owing to the high graminoid
presence within the quadrats which is more representative of the H4a sub-community.  This was
followed by the H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community (60.15 %),
which was also rejected owing to a lack of Erica tetralix.


3.3.10 In summary, Vegetation Type 2 Habitat shows an affinity to the H4a Ulex gallii – Agrostis curtisii
heath, Agrostis curtisii-Erica cinerea sub-community.  This is supported by a combination of
Rodwell (1991)27 and statistical analysis from MAVIS.  The extent of this vegetation community is
shown on Figure 2.


3.3.11 Frequency tables are provided within Table 4.2 Appendix A.


24 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
25 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
26 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press
27 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.



https://en.wikipedia.org/w/index.php?title=British_NVC_community_H8_(Calluna_vulgaris_-_Ulex_gallii_heath)&action=edit&redlink=1





14


A30 Chiverton to Carland Cross WSP
Highways England Project No 70004582-R97
Confidential


HEATHLAND SITE 1 - VEGETATION TYPE 3 HABITAT


3.3.12 Vegetation Type 3 Habitat was located to the east of the survey area (refer to Figure 2) and
comprised a dry, ericoid (heather) dominated stand with Erica tetralix featuring throughout.  The
presence of E. tetralix indicated a transition from the vegetation communities and sub-
communities, recorded within Vegetation Type 1 and 2 Habitats.


3.3.13 The data collected keyed out using Rodwell (1991)28 as H4c Ulex gallii – Agrostis curtisii
heath, Erica tetralix sub-community.  The high levels of Erica tetralix in the quadrats enabled
the sub-community to be keyed out in Rodwell (1991)29 and were considered representative of the
data collected.


3.3.14 Analysis of the quadrat data using MAVIS returned a result of 63.31% for the H2c Calluna
vulgaris - Ulex minor heath, Molinia caerulea sub-community.  This was rejected owing to the
absence of Ulex minor which is constant within H2 and its sub-communities.  The dominance of
Calluna vulgaris and the presence of Molinia caerulea within the quadrats are likely to have
generated this MAVIS result.  Furthermore, MAVIS returned several H4 communities including
H4a and H4c at good coefficients which were considered more representative of the vegetation
within the quadrats.  The H4c sub-community was returned next (61.25 %) which was selected as
most representative of the habitat and supported the findings keyed out in Rodwell (1991)30.  The
H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community returned a
result of 61.22 %. This was rejected in favour of the H4c sub-community owing the presence of
Erica tetralix.


3.3.15 In summary, Vegetation Type 3 Habitat is considered to show an affinity to the H4c Ulex gallii –
Agrostis curtisii heath, Erica tetralix sub-community.  This is supported by a combination of
Rodwell (1991)31 and statistical analysis from MAVIS.  The extent of this vegetation community is
shown on Figure 2.


3.3.16 Frequency tables are provided within Table 4.3 Appendix A.


ERICA CILIARIS SURVEY


3.3.17 Erica ciliaris was recorded within at the western extent of the heathland survey area (grid
reference SW 8382 5364).  This species was recorded in the H4a Ulex gallii – Agrostis curtisii
heath, Agrostis curtisii-Erica cinerea sub-community (Vegetation Type 2 Habitat). However, it
was not recorded in any of the quadrats.


3.3.18 The plant covered an extent of ground approximately 1 m by 1 m.  The plant was growing at the
edge of heathland habitat, close to a transition between heathland to scrub habitat.  Associated
plant species included Ulex gallii, Erica cinerea and rare clumps of Agrostis curtisii and Molinia
caerulea. Rubus fruticosus agg. was noted growing within close proximity to the Erica ciliaris.


3.3.19 Several stems within the clump of Erica ciliaris displayed whorls of four leaves whilst others
displayed whorls of three leaves.  The plant therefore displayed some characteristics of the hybrid
with Erica tetralix.  However, this would mean both plants were present to hybridise.


3.3.20   During other surveys conducted on Heathland Site 1 in 2017, Erica ciliaris was recorded at grid


28 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
29 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
30 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.
31 Rodwell, J.S (1991); British Plant Communities Volume 2: Mires and Heaths; Cambridge University Press.



https://en.wikipedia.org/wiki/British_NVC_community_H2_(Calluna_vulgaris_-_Ulex_minor_heath)

https://en.wikipedia.org/wiki/British_NVC_community_H2_(Calluna_vulgaris_-_Ulex_minor_heath)
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reference SW 83900 5366932.  This is in close proximity to the location recorded in the 2016
survey.


3.3.21 The location of the Erica ciliaris is shown on Figure 2, with photographs of the plant provided in
Table 4.4 (Appendix A).


HEATHLAND SITE 2 - NEWLYN DOWNS SSSI / SAC


3.3.22 Quadrats were taken at the edge of the Newlyn Downs SAC/SSSI. Newlyn Downs represents a
large expanse of heath, located a greater than 100 m distant from the proposed Scheme, to the
north of the A30.  The data collected keyed out using Rodwell (1991)33 as H4a Ulex gallii –
Agrostis curtisii heath, Agrostis curtisii- Erica cinerea sub-community.  The heath
graduated into willow and bramble scrub to the south and east.


3.3.23 Analysis of the quadrat data using MAVIS returned a result of 55.72 % for the H4c Ulex gallii –
Agrostis curtisii heath, Erica tetralix sub-community.  This was rejected owing to the low levels of
Erica tetralix recorded within the quadrats.  The H4 Ulex gallii – Agrostis curtisii heath was
generated next (54.85 %). However, reference to Rodwell (1991)34 enabled the habitat to be
keyed out to the sub-community level.  The H4a sub-community was returned next with a result of
51.23 % which was accepted as most representative of the species within the quadrats.


3.3.24 Constant species comprised Calluna vulgaris, Ulex gallii, Erica cinerea and Molinia caerulea.
Within Quadrat 4 a greater range of species associated with damper conditions were recorded
such as Erica tetralix and Narthecium ossifragum.


3.3.25 In summary, the vegetation community displayed an affinity to the H4a Ulex gallii – Agrostis
curtisii heath, Agrostis curtisii- Erica cinerea sub-community.  The extent of this vegetation
community is shown on Figure 2.


3.3.26 Frequency tables are provided within Table 4.5 Appendix A.


FIELD SURVEY: WOODLAND NVC


SITE 1


3.3.27 Site 1 was made up of two distinct woodland vegetation communities, encompassing a dry,
woodland with a low canopy located on a gently sloping gradient (Stand 1) and a damper area of
woodland, flanking a stream, located on flat ground (Stand 2).


STAND 1


3.3.28 Stand 1 comprised an area of low, scrubby woodland located on gently sloping ground.  Mature
trees were recorded on the extremities of the survey area. However, the woodland predominantly
comprised a low canopy cover.


3.3.29 The data collected keyed out using Rodwell (1991)35 as the W21 Crataegus monogyna –
Hedera helix scrub community.  The W21 community typically is made up of scrub and
hedgerows. However, it is also a transitional community that can be associated with over
managed woodlands or where woodlands are subject to human influences.


32 Recorded during Invertebrate Surveys carried out on Heathland Site 1 in August 2017.
33 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
34 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
35 Rodwell, J.S (1991); British Plant Communities Volume 1: Woodlands and Scrub; Cambridge University Press.
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3.3.30 Analysis of the quadrat data using MAVIS returned a result of 49.19 % for the W8d Fraxinus
excelsior – Acer campestre – Mercurialis perennis woodland, Hedera helix sub-community.  This
was discounted owing to a lack of tall canopy species such as Fraxinus excelsior and Acer
campestre which are key features of W8d woodlands, along with an absence of calcicolous
species within the understorey and field layer.  W10c Quercus robur - Pteridium aquilinum -
Rubus fruticosus woodland, Hedera helix sub-community was returned next by MAVIS (48.33 %).
Whilst quadrats 1 and 2 displayed some affinities to this community, notably the occurrence of
Quercus robur and Lonicera periclymenum, the result was discounted owing to a lack of Quercus
robur forming a constant species within the quadrats.  The transitional nature of the woodland
from scrubby woodland dominated by Corylus avellana, with Prunus spinosa and Crataegus
monogyna to high canopy woodland with Acer pseudoplatanus and Quercus robur would account
for the affinities to W10c returned from MAVIS.


3.3.31 The W21c Crataegus monogyna – Hedera helix, Brachypodium sylvaticum sub-community (47.89
%) featured next within the results returned by MAVIS.  This was discounted owing to the lack of
Brachypodium sylvaticum within the field layer.  This was followed by a result of 46.72 % returned
by MAVIS for the W21 scrub community.  Although this coefficient was lower than the previous
results, it was selected as being most representative of the habitat.  It was not possible to key out
to sub-community level of W21 as the quadrats did not display species associated with the sub-
communities (Urtica dioica, Mercurialis perennis, or Viburnum lantana).


3.3.32 Floristically, the woody components of the W21 scrub community Rodwell (1991)36 are varied
which could explain the species variation within Stand 1.  Rodwell (1991)37 confirms that Corylus
avellana is usually uncommon. However, it can feature prominently on stands developed from de-
generating woodland or mis-managed coppice.  A lack of management in Stand 1 within the
woodland coppice could explain the presence of this species.


3.3.33 Hedera helix and Lonicera periclymenum formed constant species throughout.  The presence of
these woody climbers is typical for the W21 scrub community.  The field layer was species-poor,
which is characteristic of the vegetation community. Dryopteris dilatata formed a constant
species, with frequent Blechnum spicant and occasional examples of Circaea lutetiana and
Dryopteris affinis agg.  Large swathes of Hyacinthoides non-scripta featured more prominently to
the west (quadrats 3 and 4). H. non-scripta is typical for W21, preferential to moister soils.
Bryophytes including Atrichum undulatum, Isothecium myosuroides and Kindbergia praelonga
were recorded.


3.3.34 In summary, Stand 1 displayed some affinity to the W21 Crataegus monogyna – Hedera helix
scrub community.  It is considered that there are several transitional habitats present within the
woodland.  Transitional habitats are notoriously difficult to delineate and survey.  The extent of
this vegetation community is shown on Figure 2.


3.3.35 Frequency tables are provided within Table 4.6 Appendix B.


STAND 2


3.3.36 Stand 2 comprised damp woodland with scattered mature examples of Quercus robur. The
woodland was located at the bottom of a slope. Corylus avellana, Rubus fruticosus agg. and
Crataegus monogyna featured heavily and formed a low canopy in many locations, with a variable
field layer.


36 Rodwell, J.S (1991); British Plant Communities Volume 1: Woodlands and Scrub; Cambridge University Press.
37 Rodwell, J.S (1991); British Plant Communities Volume 1: Woodlands and Scrub; Cambridge University Press.



https://en.wikipedia.org/wiki/British_NVC_community_W10_(Quercus_robur_-_Pteridium_aquilinum_-_Rubus_fruticosus_woodland)

https://en.wikipedia.org/wiki/British_NVC_community_W10_(Quercus_robur_-_Pteridium_aquilinum_-_Rubus_fruticosus_woodland)
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3.3.37 The data collected keyed out using Rodwell (1991)38 as the W10c Quercus robur - Pteridium
aquilinum - Rubus fruticosus woodland, Hedera helix sub-community.  W10c is a variable
community whose floristic differences related to climate and soil are typically overlain by
treatment-derived variation in the canopy and understorey. Quercus robur is a characteristic
species with Betula pendula often prominent, reducing in unmanaged canopies with lower levels
of light.  The absence of management in the woodland may explain the absence of Betula
pendula.  In terms of the field layer, some of the constants typical of the community were absent,
namely Hyacinthoides non-scripta.


3.3.38 Analysis of the quadrat data using MAVIS returned a result of 42.58 % for the W6 Alnus glutinosa
- Urtica dioica woodland.  This was rejected owing to a lack Alnus glutinosa and other associated
canopy species, such as Betula pubescens. The W10c Quercus robur - Pteridium aquilinum -
Rubus fruticosus woodland, Hedera helix sub-community was returned next by MAVIS (39.53 %).
Hedera helix is conspicuous in this sub-community, particularly in neglected coppices such as
those recorded within Stand 2.  Elements of this sub-community were present within several
sections of the woodland.  The W6c Alnus glutinosa - Urtica dioica woodland, Sambucus nigra
sub-community featured next within the results (38.01 %).  This was rejected owing to a lack of
Alnus glutinosa and Sambucus nigra.  W10 featured next within MAVIS (37.97 %) supporting the
allocation of the habitat to a W10c sub-community.


3.3.39 A relatively low coefficient was returned (39.53%) for the W10c sub-community. However, this
may be due to moister soils in this area and a lack of established woodland.  Overall the key was
relied on in this instance because of the presence of characteristic species, such as Quercus
robur, and the presence of common understorey shrubs typical of W10c, such as constant
Corylus avellana, frequent Ilex aquifolium and Crataegus monogyna, with a patchy Sambucus
nigra cover. Lonicera periclymenum and Rubus fruticosus agg. are typical scrub species which
were present within the woodland as constant species.  Many W10 woodlands stands have a
grassy appearance which correlated with the occurrence of Holcus mollis in quadrats 2 and 3.
The stand varied considerably and a range of species were noted in the field layer.  Constant
species within the field layer included Dryopteris dilatata, Galium palustre, Hedera helix and
Lonicera periclymenum with frequent Osmunda regalis, Geranium robertianum and Solanum
dulcamara.  Salix caprea featured as a constant which is not typical for W10 and its sub-
communities.  This is likely to account for the low coefficients returned by MAVIS, along with the
absence of species such as Pteridium aquilinum.


3.3.40 In summary, Stand 2 displayed an affinity to the W10c Quercus robur - Pteridium aquilinum -
Rubus fruticosus, Hedera helix sub-community (which was returned by MAVIS).  The range of
results generated by MAVIS suggests patchy mosaics are present within the woodland.  As with
Stand 1, it is considered that there are several transitional habitats present.  The extent of this
vegetation community is shown on Figure 2.


3.3.41 Frequency tables are provided within Table 4.7 Appendix B.


SITE 3


3.3.42 Site 3 comprised wet woodland with a thick Salix cinerea canopy, bisected by a stream.  Large
areas of bare ground and patches of herbaceous species and scrub were noted.


3.3.43 The data collected keyed out using Rodwell (1991)39 as the W1 Salix cinerea-Galium palustre
community.  W1 is essentially a community on wet mineral soils on the margins of water and in
moist hollows where Salix cinerea invades the moist ground in a wide variety of situations. The


38 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
39 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
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survey area comprised a species-poor version of the W1 community.


3.3.44 Canopy species within the stand comprised Quercus robur and Salix cinerea.  Understorey shrub
constant species included Crataegus monogyna and Sambucus nigra. Rubus fruticosus agg. and
Hedera helix also featured heavily.  Constant species within the field layer comprised Dryopteris
dilatata and Geranium robertianum with occasional Hyacinthoides non-scripta. Bryophytes such
as Thuidium tamariscinum and Isothecium myosuroides were recorded.


3.3.45 Analysis of the quadrat data using MAVIS returned a range of communities all at low correlation
coefficients.  Therefore the MAVIS analysis was treated with caution in this instance.  The highest
affinity was afforded to the W8d Fraxinus excelsior - Acer campestre - Mercurialis perennis
woodland, Hedera helix sub-community (42.30 %) which was discounted owing to a lack of tall
canopy species, including the absence of Fraxinus excelsior which is canopy dominant for this
sub-community, in addition to lower levels of Quercus robur.  The W6d Alnus glutinosa - Urtica
dioica woodland, Sambucus nigra sub-community (40.08 %) was returned which was discounted
owing to the lack of Alnus glutinosa. However, some affinities with species within the W6d
understorey were recorded, such as the presence of Sambucus nigra and Crataegus monogyna.
This may be due to the presence of wet soils and a limited W1 ground flora recorded in Site 3.


3.3.46 In summary, the woodland at Site 3 displayed an affinity to the W1 Salix cinerea-Galium palustre
community.  W1 was not returned by MAVIS which is likely to have resulted from the variability of
the stand, the lack of canopy cover and the presence of large areas of bare ground with scrub
and herbs dominating.  The community keyed out in Rodwell (1991)40 was selected as most
representative of the woodland.  The extent of this vegetation community is shown on Figure 2.


3.3.47 Frequency tables are provided within Table 4.8 Appendix B.


SITE 6A – STAND 1


3.3.48 Site 6A represented a large block of woodland and was split into four stands, two of which were
subject to NVC (Stand 1 and 4).  Stand 1 comprised woodland with a tall canopy dominated by
Fagus sylvatica, Fraxinus excelsior and Acer pseudoplatanus.  A variety of species were present
in the understorey including ornamental and non-native species.


3.3.49 The data collected keyed out using Rodwell (1991)41 as the W14 Fagus sylvatica - Rubus
fruticosus woodland.  W14 is typically species-poor woodland owing to the shading properties
of Fagus sylvatica which limits levels of ground flora.  This is likely to account for the relatively
scarce number of herbs recorded. Fagus sylvatica, Fraxinus excelsior and Acer pseudoplatanus
formed the constant canopy species within the quadrats, with Castanea sativa and Taxus baccata
recorded frequently and Carpinus betulus recorded occasionally. Ilex aquifolium, Lonicera
periclymenum and Rubus fruticosus agg. were well represented in the understorey.  These
species are all associates of W14 woodlands.


3.3.50 Analysis of the quadrat data using MAVIS returned the W10c Quercus robur - Pteridium aquilinum
- Rubus fruticosus woodland community, Hedera helix sub-community (40.25 %), followed by the
W10a typical sub-community (37.69 %) and the W10 Quercus robur - Pteridium aquilinum -
Rubus fruticosus woodland community (36.11 %).  Whilst elements of W10 woodlands were
recorded (such as the presence of Quercus robur, Hedera helix and Corylus avellana), the W10
community and sub-communities were rejected owing to a lack of Quercus robur as a constant
and an absence of Pteridium aquilinum. However, elements of W10 did feature within the
woodland.  The W14 Fagus sylvatica - Rubus fruticosus woodland was then returned by MAVIS


40 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
41 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.



https://en.wikipedia.org/wiki/British_NVC_community_W8_(Fraxinus_excelsior_-_Acer_campestre_-_Mercurialis_perennis_woodland)

https://en.wikipedia.org/wiki/British_NVC_community_W8_(Fraxinus_excelsior_-_Acer_campestre_-_Mercurialis_perennis_woodland)

https://en.wikipedia.org/w/index.php?title=British_NVC_community_W6_(Alnus_glutinosa_-_Urtica_dioica_woodland)&action=edit&redlink=1

https://en.wikipedia.org/w/index.php?title=British_NVC_community_W6_(Alnus_glutinosa_-_Urtica_dioica_woodland)&action=edit&redlink=1

https://en.wikipedia.org/wiki/Hedera_helix
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(32.39 %) which was selected as most representative of the woodland, despite the lower
coefficient returned by MAVIS.


3.3.51 In summary, Stand 1 had the closest associations with the W14 Fagus sylvatica - Rubus
fruticosus woodland community owing to the dominance of Fagus sylvatica in the canopy and the
association of Quercus robur.  Fraxinus excelsior and Acer pseudoplatanus were also present in
the canopy. Acer pseudoplatanus is not usually common within W14 woodlands, which may
explain the low coefficient provided by MAVIS.  The woodland was subject to the NVC survey
during August which may have affected the coefficients returned by MAVIS.  The extent of this
vegetation community is shown on Figure 2.


3.3.52 Frequency tables are provided within Table 4.9 Appendix B.


SITE 6A – STAND 4


3.3.53 Stand 4 displayed many floristic similarities to Stand 1.  The woodland keyed out using Rodwell
(1991)42 as the W14 Fagus sylvatica - Rubus fruticosus woodland.


3.3.54 Analysis of the quadrat data using MAVIS returned the W10 Quercus robur - Pteridium aquilinum
- Rubus fruticosus woodland sub-communities; namely the W10c Hedera helix sub-community
(39.51 %) and the W10a typical sub-community (36.78 %).  The W14 Fagus sylvatica - Rubus
fruticosus woodland was returned next within MAVIS (33.51 %).  As with Stand 1, the low
coefficients returned by MAVIS for Stand 4 could be explained by elements of W10 communities
being present within the woodland, in addition to the presence of ornamental and non-native
species, which will affect plant assemblages.


3.3.55 In summary, the Site 6A (Stand 4) displayed an affinity to the W14 Fagus sylvatica - Rubus
fruticosus woodland, with some elements of W10 woodland communities.  The extent of this
vegetation community is shown on Figure 2.


3.3.56 Frequency tables are provided within Table 4.10 Appendix B.


SITE 7 – STAND 1


3.3.57 Stand 1 comprised established canopy woodland dominated by Acer pseudoplatanus and
Fraxinus excelsior, with a high number of species recorded within the field layer.


3.3.58 The data collected keyed out using Rodwell (1991)43 as the W10c Quercus robur – Pteridium
aquilinum – Rubus fruticosus woodland, Hedera helix sub-community.  MAVIS returned a
result of 42.55% for this sub-community.  The presence of species such as Hedera helix, Quercus
robur, Rubus fruticosus agg., Corylus avellana and Sambucus nigra supports attributing the
woodland this sub-community.


3.3.59 Constant species included Fraxinus excelsior and Quercus robur, with Rubus fruticosus agg,
Corylus avellana, Sambucus nigra and Ilex aquifolium forming understorey constants.
Hyacinthoides non-scripta and Ficaria verna were frequently represented in the ground layer.
Bryophytes such as Kindbergia praelonga were also present.


3.3.60 Analysis of the quadrat data using MAVIS returned several W8 Fraxinus excelsior - Acer
campestre - Mercurialis perennis woodland sub-communities, namely the W8d Hedera helix sub-
community (44.86%), the W8f Allium ursinum sub-community (43.74%) and the W8e Geranium


42 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
43 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
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robertianum sub-community (42.87%).  These sub-communities were rejected owing to a lack of
constant species associated with W8 sub-community woodlands, such as Acer campestre,
Cornus sanguinea and Mercurialis perennis.   A  scarcity  of  plants  such  as Mercurialis perennis
allows separation of W8 from W10 woodlands which was evident during the keying out using
Rodwell (1991)44.  The presence of Hyacinthoides non-scripta, Circaea lutetiana and Geum
urbanum, alongside an absence of acid indicators, may have contributed to the affinities with W8
sub-communities in MAVIS.


3.3.61 In summary, the woodland at Site 7 – Stand 1 displayed an affinity to W10c Quercus robur –
Pteridium aquilinum – Rubus fruticosus woodland, Hedera helix sub-community.  A lack of
Pteridium aquilinum and Lonicera periclymenum, species typical in W10 woodlands, may explain
the weak fit recorded within MAVIS. The extent of this vegetation community is shown on Figure
2.


3.3.62 Frequency tables are provided within Table 4.11 Appendix B.


SITE 8


3.3.63 Site 8 represented a small and isolated unit of woodland with a tall canopy, dominated by mature
trees. The habitat recorded at Site 8 represented grassland with trees, and was highly modified
by human management.


3.3.64 The habitat weakly keyed out using Rodwell (1991)45 as the W14 Fagus sylvatica - Rubus
fruticosus woodland.  Tree species recorded included Fagus sylvatica, Acer pseudoplatanus
and Fraxinus excelsior.  No understorey was recorded and the ground layer was dominated by
species associated with mesotrophic grasslands.  Occasional examples of Hyacinthoides non-
scripta were recorded within four of the quadrats which may have their origins in remnant semi-
natural woodland.


3.3.65 The communities returned by MAVIS were grassland and open vegetation communities.  First
returned was the MG11a Festuca rubra - Agrostis stolonifera - Potentilla anserina grassland,
Lolium perenne sub-community (37.74 %).  This was followed by MG11 Festuca rubra - Agrostis
stolonifera - Potentilla anserina grassland (34.45 %) and the OV23 Epilobium angustifolium
community (31.54 %).  Whilst elements of these communities were present, the MAVIS results
were rejected in favour of Rodwell (1991)46, owing to the mature tree cover present which was
considered more representative of the habitat unit.  Evidence of cattle grazing was recorded
within the woodland.  High levels of grazing, combined with other treatments, may have affected
the plant assemblages, resulting in the habitat not displaying a clear affinity to a vegetation
community.


3.3.66 In summary, the woodland at Site 8 weakly keyed out to a W14 Fagus sylvatica - Rubus
fruticosus woodland.  Human influences and high levels of grazing are likely to have resulted in
the woodland no longer displaying clear affinities to a woodland community.  The woodland is
unlikely to meet the Wood Pasture and Parkland HPI as it lacked the characteristics associated
within these woodlands, such as ancient or veteran trees, assemblages of lichen or bryophytes,
or areas of scrub47.  The extent of this vegetation community is shown on Figure 2.


3.3.67 Frequency tables are provided within Table 4.12 Appendix B.


44 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
45 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
46 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
47 http://jncc.defra.gov.uk/pdf/UKBAP_BAPHabitats-65-WoodPastureParkland2011.pdf



https://en.wikipedia.org/wiki/Hedera_helix





21


A30 Chiverton to Carland Cross WSP
Highways England Project No 70004582-R97
Confidential


SITE 11


3.3.68 Site 11 comprised a mosaic of woodland habitats, including components of semi-natural and
plantation woodland.  Some of these habitats were highly modified with a large proportion of the
woodland made up of coniferous plantation that was not subject to an NVC assessment.  The
outer extent of the woodland was characterised by semi-natural broadleaved woodland.  Old
earth embankments were recorded which displayed species characteristic of older woodlands
such as Hyacinthoides non-scripta, Blechnum spicant, Carex remota, Circaea lutetiana, Rumex
sanguineus and Allium ursinum.


3.3.69 The data collected keyed out using Rodwell (1991)48 as the W14 Fagus sylvatica - Rubus
fruticosus woodland.  The woodland comprised a uniform age and height with Fagus sylvatica
forming the constant canopy species within the area subject to NVC. Fagus sylvatica is  a
constant species within W14 woodlands, supporting the allocation of the woodland to this
community.  A sparse field layer and understorey was recorded. Ilex aquifolium formed the main
understorey species where it presented itself as a layer of smaller trees (rather than a dense
understorey), which is characteristic of the W14 community.  The shading effect of Fagus
sylvatica limits the ground-flora, which was evident with the low-levels of ground-floral species
present.  Scattered stands of Dryopteris dilatata were noted, which is characteristic of the W14
woodland community. Hedera helix featured occasionally within the field layer, along with scarce
Lonicera periclymenum. Whilst this species was scarce, it is a characteristic species of W14
woodlands supporting the result keyed out in Rodwell (1991)49. Rubus fruticosus agg.  generally
forms a constant species within W14 woodlands. However, it was scarce within the quadrats
which may have contributed to the low coefficient returned in MAVIS.


3.3.70 Several poor coefficients were returned by MAVIS.  First returned was the W14 Fagus sylvatica -
Rubus fruticosus woodland (28.61%).  This was followed by the W15 Fagus sylvatica -
Deschampsia flexuosa woodland (22.66 %) which was rejected owing to a lack of the constant
Deschampsia flexuosa in the field layer. MAVIS also returned the W16 Quercus spp.  - Betula
spp. - Deschampsia flexuosa woodland (22.19 %) which is a highly acidic community which was
rejected owing to a lack of associated community species such as Calluna vulgaris, Deschampsia
flexuosa and Pteridium aquilinum.


3.3.71 In summary, the woodland at Site 8 keyed out as a W14 Fagus sylvatica - Rubus fruticosus
woodland.  This is considered to form the predominant vegetation community within the
broadleaved section of the woodland.  The highly modified nature of the woodland is likely to have
weakened the fit to a community.  Areas of interest were noted along old boundaries and the
southern extent of the eastern section. Whilst not subject to an NVC, the boundaries displayed
field layer species associated with more base-rich conditions such as Circaea lutetiana and Allium
ursinum. Calcicolous often are uncommon within W14 woodlands and it is considered that there
are several transitional habitats present within the woodland.


3.3.72 Frequency tables are provided within Table 4.13 Appendix B.


48 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
49 Rodwell, J.S (1991); British Plant Communities Volume 1:Woodlands and Scrub; Cambridge University Press.
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Table 3.2 Summary Table


Site reference Vegetation community


Heathland


Site 1 H4 Ulex gallii – Agrostis curtisii heath (Vegetation Type 1 Habitat)


H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea
(Vegetation Type 2 Habitat)


H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community
(Vegetation Type 3 Habitat)


Erica ciliaris recorded to the west of Site 1


Site 2 H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii- Erica cinerea
sub-community


Woodland


Site 1 W21 Crataegus monogyna – Hedera helix scrub community (Stand 1)


W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland,
Hedera helix sub-community


Site 3 W1 Salix cinerea-Galium palustre community


Site 6A W14 Fagus sylvatica - Rubus fruticosus woodland


Site 7 W10c Quercus robur – Pteridium aquilinum – Rubus fruticosus
woodland, Hedera helix sub-community


Site 8 W14 Fagus sylvatica - Rubus fruticosus woodland



https://en.wikipedia.org/wiki/Hedera_helix
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Site 11 W14 Fagus sylvatica - Rubus fruticosus woodland


4 CONCLUSION
4.1.1 During the NVC survey carried out in August 2016, the heathland habitats within the survey area


displayed an affinity to the following vegetation communities:


HEATHLAND


à Site 1 H4 Ulex gallii – Agrostis curtisii heath; H4a Ulex gallii – Agrostis curtisii heath, Agrostis
curtisii – Erica cinerea sub-community, and H4c Ulex gallii – Agrostis curtisii heath, Erica
tetralix sub-community.


à Site 2 H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii – Erica cinerea sub-community.


4.1.2 The plant Erica cilliaris is known to be present within the Newlyn Downs SAC (Site 2 forms part of
the SAC).  This species was also recorded within the western section of Site 1.  This plant is not
listed as an SPI and is not afforded legal protection per se. However, it is a nationally rare RDB
species and is listed as an Annex II species on the Habitats Directive.


4.1.3 Several stems within the clump of Erica ciliaris displayed whorls of four leaves whilst others
displayed whorls of three leaves.  The plant therefore displayed some characteristics of the hybrid
with Erica tetralix.  However, this would mean that both plants were present to hybridise.


WOODLAND


4.1.4 A series of fragmented semi-natural and plantation woodlands are located within 100 m of the
proposed Scheme during NVC surveys undertaken in 2017.  Affinities to communities and sub-
communities of the NVC are provided:


à Site 1 - W21 Crataegus monogyna – Hedera helix scrub community; and W10c Quercus
robur - Pteridium aquilinum - Rubus fruticosus woodland, Hedera helix sub-community;


à Site 3 - W1 Salix cinerea-Galium palustre community;


à Site 6A - W14 Fagus sylvatica - Rubus fruticosus woodland;


à Site 7 - W10c Quercus robur – Pteridium aquilinum – Rubus fruticosus woodland, Hedera
helix sub-community;


à Site 8 -  W14 Fagus sylvatica - Rubus fruticosus woodland;


à Site 11 - W14 Fagus sylvatica - Rubus fruticosus woodland.



https://en.wikipedia.org/wiki/Hedera_helix
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HEATHLAND NVC RESULTS







Table 4.1  Vegetation Type 1


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE
Erica cinerea 9 8 9 7 8 V 7 to 9


Calluna vulgaris 5 5 4 5 IV 4 to 5


Ulex gallii 7 9 7 7 IV 7 to 9


Molinia caerulea 5 4 II 4 to 5


Agrostis curtisii 4 I 4


Potentilla erecta 3 I 3


Description Relatively tall stand of dwarf shrub heath, including some leggy examples of Calluna
vulgaris.  Graminoids and herbs were limited within the sward.  The sward height was
approximately 40 - 50 cm.


Management No signs of management


Table 4.2 Vegetation Type 2


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE
Agrostis curtisii 7 4 8 9 6 V 4 to 7


Calluna vulgaris 3 4 4 3 5 V 3 to 5


Erica cinerea 7 7 7 6 7 V 6 to 7


Teucrium scorodonia 3 3 3 4 4 V 3 to 4


Ulex gallii 5 7 7 6 6 V 5 to 7


Molinia caerulea 7 5 4 7 IV 4 to 7


Potentilla erecta 4 4 3 4 IV 3 to 4


Rubus fruticosus agg. 4 3 5 5 IV 3 to 5


Racomitrium lanuginosum 3 5 4 7 IV 4 to 7


Carex demissa 3 I 3


Holcus lanatus 3 I 3


Viola canina 3 I 3


Polytrichum juniperinum 3 I 3


Description Dry, graminoid dominated vegetation stand located along the western extent of
the survey area.  Ericaceous shrubs were constant within the stand. The sward
height was approximately 30 – 40 cm.  No signs of management.  N.B. Dorset
heath was recorded within this habitat type (see Figure 1 for location).


Management No signs of management







Table 4.3 Vegetation Type 3


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE
Calluna vulgaris 5 7 7 6 5 V 5 to 7


Erica cinerea 8 8 7 7 7 V 7 to 8


Molinia caerulea 5 3 5 6 7 V 3 to 7


Ulex gallii 8 7 6 7 5 V 6 to 8


Pseudoscleropodium cf.
purum 5 6 6 7 IV 5 to 7


Erica tetralix 6 4 II 4 to 6


Description Tall stand of dwarf shrub heath, approximately 50 cm in height. Stand dominated by
gorse and leggy stands of heather.  Tussocks of grasses (Molinia caerulea) featured
regularly within the sample area.  No signs of management.


Management No signs of management


Table 4.4   Hybrid Erica ciliaris (Dorset heath) recorded within Site 1


Table 4.5  Newlyn Downs SSSI/SAC







SCIENTIFIC NAME Q1 Q2 Q3 Q4 RANGE
Calluna vulgaris 5 5 5 3 4 to 5


Molinia caerulea 4 1 8 8 1 to 8


Erica cinerea 7 7 5 5 to 7


Ulex gallii 6 7 5 5 to 7


Agrostis curtisii 1 2 1 to 2


Carex demissa 2 5 2 to 5


Erica ciliaris 7 7 7


Potentilla erecta 5 4 4 to 5


Athyrium filix-femina 1 1


Blechnum spicant 4 4


Cirsium palustre 1 1


Erica tetralix 4 4


Juncus bulbosus 5 5


Juncus conglomeratus 4 4


Narthecium ossifragum 5 5


Osmunda regalis 4 4


Salix aurita 5 5


Schoenus nigricans 5 5


Sphagnum cf.
compactum 4 4


Description Relatively diverse sward dominated by gorse and heather species
and some grasses.  Sward height around 40 cm.  Graduates into
scrub to the south and east.


Management Low intensity cattle grazing (native breeds noted)







Appendix B
WOODLAND NVC RESULTS







Table 4.6  Site 1 – Stand 1


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Corylus avellana 9 9 9 9 5 V 5 to 9


Dryopteris dilatata 5 7 5 5 IV 5 to 7


Hedera helix 7 5 5 6 IV 5 to 7


Lonicera periclymenum 3 4 3 7 IV 3 to 7


Rubus fruticosus agg. 5 5 5 7 IV 5 to 7


Atrichum undulatum 5 3 5 III 3 to 5


Blechnum spicant 3 4 4 III 3 to 4


Crataegus monogyna 5 5 5 III 5


Hyacinthoides non-scripta 5 10 10 III 5 to 10


Kindbergia praelonga 4 4 7 III 4 to 7


Prunus spinosa 4 4 5 III 4 to 5


Circaea lutetiana 5 3 II 3 to 5


Dryopteris affinis agg. 7 5 II 5 to 7


Galium aparine 3 3 II 3


Heracleum sphondylium 7 4 II 4 to 7


Mnium hornum 4 II 4


Polypodium vulgare agg. 4 4 II 4


Quercus robur 4 4 II 4


Salix caprea 3 7 II 3 to 7


Acer pseudoplatanus 3 I 3


Anemone nemorosa 4 I 4


Angelica sylvestris 3 I 3


Asplenium scolopendrium 3 I 3


Dryopteris filix-mas 4 I 4


Geranium robertianum 4 I 4


Geum urbanum 3 I 3


Holcus lanatus 3 I 3


Ilex aquifolium 4 I 4


Isothecium myosuroides 7 I 7


Poa nemoralis 3 I 3


Prunus sp. 3 I 3


Silene dioica 3 I 3


Tamus communis 4 I 4
Bare ground % 30 40 40 15 30


Description Woodland is located on a gently sloping gradient. Understorey varies between
dense and sparse.  It is split into areas of wet and dry woodland (wet forms a
separate vegetation community).  Mosses were noted on trunks.







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE
Management None apparent – possible deer grazing


Table 4.7 Site 1 – Stand 2


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Salix caprea 9 8 8 9 9 V 8 to 9


Corylus avellana 5 8 8 5 IV 5 to 8


Galium palustre 3 5 4 4 IV 3 to 5


Lonicera periclymenum 7 7 4 6 IV 4 to 7


Rubus fruticosus agg. 7 8 7 6 IV 6 to 8


Thuidium tamariscinum 7 6 5 4 IV 4 to 7


Athyrium filix-femina 3 4 4 III 3 to 4


Blechnum spicant 4 4 5 III 4 to 5


Crataegus monogyna 4 4 4 III 4


Galium aparine 4 3 3 III 3 to 4


Geranium robertianum 7 3 4 III 3 to 7


Hedera helix 7 4 6 III 4 to 7


Ilex aquifolium 4 4 4 III 4


Osmunda regalis 7 3 3 III 3 to 7


Quercus robur 4 5 5 III 4 to 5


Solanum dulcamara 4 5 3 III 3 to 5


Cardamine flexuosa 3 4 II 3 to 4
Chrysosplenium
oppositifolium 10 5 II 5 to 10


Dryopteris dilatata 6 6 5 II 5 to 6


Holcus mollis 7 4 II 4 to 7


Isothecium myosuroides 7 5 II 5 to 7


Mentha aquatica 5 5 II 5


Polypodium vulgare agg. 4 6 II 4 to 6


Ranunculus ficaria 4 3 II 3 to 4


Sambucus nigra 4 4 II 4


Veronica montana 3 3 II 3


Angelica sylvestris 5 I 5


Atrichum undulatum 5 I 5


Carex pendula 4 I 4


Carex remota 4 I 4


Circaea lutetiana 3 I 3


Cirsium palustre 3 I 3







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Filipendula ulmaria 7 I 7


Glechoma hederacea 4 I 4


Juncus articulatus 4 I 4


Juncus effusus 4 I 4


Luzula sylvatica 3 I 3


Polytrichum formosum 3 I 3


Ranunculus repens 4 I 4


Rosa canina 4 I 4


Rumex sanguineus 3 I 3


Sphagnum sp. 5 I 5


Urtica dioica 4 I 4
Bare ground %


40 10 30 20 20
Description Wet woodland with a high cover of mosses in the understorey. No signs of


management however deer grazing possible. Canopy averaging 8m in height with
the understorey around 1m.


Management None apparent – possible deer grazing


Table 4.8 Site 3


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Corylus avellana 5 5 5 5 5 V 5


Crataegus monogyna 4 4 4 4 4 V 4


Geranium robertianum 3 5 4 4 4 V 3 to 5


Hedera helix 5 6 6 6 7 V 5 to 7


Quercus robur 4 4 4 4 4 V 4


Salix cinerea 9 9 9 9 9 V 9


Sambucus nigra 4 4 4 4 4 V 4


Dryopteris dilatata 4 5 5 5 IV 4 to 5


Rubus fruticosus agg. 7 5 4 7 IV 4 to 7


Geum urbanum 4 4 5 III 4 to 5


Thuidium tamariscinum 4 5 5 III 4 to 5


Galium aparine 5 3 II 3 to 5


Hyacinthoides non-scripta 6 7 II 6 to 7


Rumex sanguineus 3 5 II 3 to 5


Athyrium filix-femina 4 I 4


Circaea lutetiana 3 I 3


Isothecium myosuroides 5 I 5


Juncus effusus 2 I 2


Lonicera periclymenum 4 I 4







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Osmunda regalis 4 I 4


Polytrichum formosum 4 I 4


Ranunculus repens 5 I 5


Viola riviniana 5 I 5
Description Wet woodland with thick willow canopy 10m high. Stream through centre, large


areas of bare ground and patches of herbaceous species and scrub.
Management No evidence


Table 4.9 Site 6A – Stand 1


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Acer pseudoplatanus 4 5 4 4 4 V 4 to 5


Fagus sylvatica 7 8 7 8 7 V 7 to 8


Fraxinus excelsior 4 7 8 6 8 V 4 to 8


Rubus fruticosus agg. 7 4 5 4 3 V 3 to 7


Hedera helix 9 8 8 7 IV 7 to 9


Ilex aquifolium 5 4 4 4 IV 4 to 5


Bryophytes sp. 10 6 8 9 IV 6 to 10


Castanea sativa 4 4 4 III 4


Corylus avellana 6 5 5 III 5 to 6


Fraxinus excelsior 7 4 3 III 3 to 7


Lonicera periclymenum 7 4 4 III 4 to 7


Quercus robur 4 4 4 III 4


Rubus fruticosus agg. 8 4 4 III 4 to 8


Taxus baccata 6 5 4 III 4 to 6


Carpinus betulus 4 5 II 4 to 5


Carpinus betulus 4 4 II 4


Crataegus monogyna 4 4 II 4


Dryopteris affinis agg. 4 4 II 4


Pinus sp. 7 4 II 4 to 7


Prunus laurocerasus 8 6 II 6 to 8


Rhododendron ponticum 4 4 II 4


Taxus baccata 4 4 II 4


Agrostis stolonifera 5 I 5


Betula pendula 4 I 4


Blechnum spicant 4 I 4


Carex pendula 1 I 1







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Carex sp. 4 I 4


Corylus avellana 6 I 6


Digitalis purpurea 4 I 4


Hedera helix 4 I 4


Holcus lanatus 5 I 5


Hypericum pulchrum 4 I 4


Ilex aquifolium 4 I 4


Juncus inflexus 4 I 4


Leycesteria formosa 7 I 7


Leycesteria formosa 4 I 4


Picea sp. 5 I 5


Poa trivialis 5 I 5


Primula vulgaris 4 I 4


Quercus robur 1 I 1


Senecio jacobaea 1 I 1


Bare ground % 50 30
Description Beech and ash woodland with a range of species within the understorey and


ground layer.  Ornamental / non-native species present.
Management No evidence


Table 4.10 Site 6A – Stand 4


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Fagus sylvatica 8 6 7 8 7 V 6 to 8


Hedera helix 4 5 4 4 8 V 4 to 8


Bryophytes sp. 4 7 5 4 7 V 4 to 7


Prunus laurocerasus 6 7 7 6 IV 6 to 7


Acer pseudoplatanus 5 5 6 III 5 to 6


Asplenium scolopendrium 4 1 III 1 to 4


Blechnum spicant 4 5 1 III 1 to 5


Corylus avellana 7 7 4 III 4 to 7


Dryopteris affinis agg. 4 5 5 III 4 to 5


Dryopteris filix-mas 1 4 4 III 1 to 4


Fraxinus excelsior 7 8 8 III 7 to 8


Ilex aquifolium 1 4 4 III 1 to 4


Taxus baccata 4 4 4 III 4


Carex pendula 1 5 II 1 to 5


Castanea sativa 5 4 II 4 to 5







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Circaea lutetiana 4 5 II 4 to 5


Fraxinus excelsior 4 4 II 4


Pinus sp. 4 5 II 4 to 5


Quercus robur 5 4 II 4 to 5


Rubus fruticosus agg. 4 4 8 II 4 to 8


Rubus fruticosus agg. 5 4 4 II 4 to 5


Taxus baccata 1 4 II 1 to 4


Acer pseudoplatanus 4 I 4


Carex remota 4 I 4


Corylus avellana 4 I 4


Crataegus monogyna 4 I 4


Crataegus monogyna 5 I 4


Fagus sylvatica 3 I 3


Ilex aquifolium 4 I 4


Juncus effusus 5 I 5


Juncus inflexus 4 I 4


Lonicera periclymenum 4 I 4


Polytrichum [spp] 4 I 4


Rhododendron ponticum 4 I 4


Rhododendron ponticum 4 4 I 4


Salix caprea 5 I 5


Veronica hederifolia 5 I 5


Liverwort sp. 4 I 4


Bare ground % 80 5 70 85 20
Description Mixed and often damp woodland dominated by beech, ash and ferns.


Management No evidence


Table 4.11 Site 7 – Stand 1


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Acer pseudoplatanus 9 9 9 9 9 V 9


Corylus avellana 4 4 4 4 4 V 4


Fraxinus excelsior 5 5 4 4 4 V 4 to 5


Hedera helix 9 9 9 9 9 V 9


Ilex aquifolium 4 4 5 5 5 V 4 to 5


Quercus robur 4 4 4 4 3 V 3 to 4







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Sambucus nigra 4 4 4 4 4 V 4


Circaea lutetiana 5 4 4 5 IV 4 to 5


Galium aparine 5 4 5 5 IV 4 to 5


Ranunculus ficaria 4 3 5 6 IV 3 to 6


Rubus fruticosus agg. 4 4 4 4 IV 4


Hyacinthoides non-scripta 9 9 8 III 8 to 9


Asplenium scolopendrium 4 4 II 4


Athyrium filix-femina 5 4 II 4 to 5


Dryopteris dilatata 4 4 II 4


Geranium robertianum 5 5 II 5


Rumex sanguineus 4 4 II 4


Salix caprea 4 4 II 4


Crataegus monogyna 4 I 4


Dryopteris affinis agg. 4 I 4


Geum urbanum 4 I 4


Isothecium myosuroides 5 I 5


Kindbergia praelonga 5 I 5


Urtica dioica 4 I 4


Bare ground % 20 20 10 10 10
Description Woodland canopy dominated by sycamore, with a patchy understorey. A range


of species recorded within the ground layer including some ancient woodland
species.


Management No evidence.  Garden waste recorded at edge of woodland.


Table 4.12 Site 8


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Poa pratensis 8 9 7 5 6 V 5 to 9


Agrostis stolonifera 6 5 7 5 5 V 5 to 7


Fagus sylvatica 7 7 7 7 7 V 7


Quercus robur 7 7 7 7 7 V 7


Acer pseudoplatanus 5 5 5 5 5 V 5


Fraxinus excelsior 3 3 3 3 3 V 3


Dactylis glomerata 5 4 7 7 IV 4 to 7


Ranunculus ficaria 4 4 5 4 IV 4 to 5


Hyacinthoides non-scripta 3 3 4 4 IV 3 to 4


Rumex sanguineus 3 4 4 III 3 to 4


Rumex obtusifolius 3 4 II 3 to 4







SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Trifolium repens 4 3 II 3 to 4


Poa annua 4 4 II 4


Stellaria media 3 3 II 3


Lolium perenne 6 I 6


Holcus lanatus 5 I 5


Cerastium fontanum 4 I 4


Ranunculus acris 4 I 4


Ranunculus repens 4 I 4


Urtica dioica 4 I 4


Prunus spinosa 3 I 3


Rubus fruticosus agg. 3 I 3


Bare ground % 5 5 5 5 5
Description Woodland represents grassland with scattered trees. No understorey. Ground


layer dominated by grasses. Canopy approx. 10m in height.


Management Evidence of cattle grazing


Table 4.13  Site 11 – Stand 1


SCIENTIFIC NAME Q1 Q2 Q3 Q4 Q5 FREQUENCY RANGE


Fagus sylvatica 10 10 10 10 10 V 10


Ilex aquifolium 10 10 10 10 10 V 10


Dryopteris dilatata 5 5 7 7 IV 5 to 7


Hedera helix 6 6 6 III 6


Lonicera periclymenum 4 I 4


Mnium hornum 4 I 4


Rubus fruticosus agg. 7 I 7


Bare ground % 40 20 15 10 40
Description Beech woodland with sparse understorey and ground layer. Graduates into


plantation larch and spruce to the east.
Management Evidence of felling



https://en.wikipedia.org/w/index.php?title=British_NVC_community_W14_(Fagus_sylvatica_-_Rubus_fruticosus_woodland)&action=edit&redlink=1
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		1 INTRODUCTION

		1.1 OVERVIEW

		1.1.1 WSP was commissioned by Highways England to undertake ecological surveys in respect of the proposed A30 Chiverton Cross to Carland Cross Improvement Scheme (hereafter referred to as ‘the proposed Scheme’).  Surveys were required in order to inform an Ecological Impact Assessment (EcIA) forming part of an Environmental Statement (ES) supporting a Development Consent Order (DCO) Application for the proposed Scheme.

		1.1.2 The presence of habitats containing potentially notable botanical communities within, and in close proximity, to the proposed Scheme footprint was established during a Phase 1 Habitat Verification Survey undertaken in August 2015.  In addition, desk records confirmed the historic presence of notable plant species within the 5 km area surrounding the existing A30 between Chiverton Cross and Carland Cross.  Accordingly, detailed botanical surveys were recommended.

		1.1.3 The objective of the survey was to identify the presence of notable botanical communities within suitable habitats potentially affected by the proposed Scheme.  If presence was confirmed, the results would enable the potential impacts of the proposed Scheme to be established and measures required to mitigate or compensate for adverse effects to be described.



		1.2 SITE CONTEXT

		1.2.1 The A30 is a major trunk road running through the centre of Cornwall from west to east.  The A30 forms an important route through the county of Cornwall and is under pressure during the summer months due to the high volume of tourism-related traffic.

		1.2.2 The section of road between Chiverton Cross and Carland Cross is a traffic pinch point, where the dual carriageway narrows to single carriageway in both directions between two roundabouts.  The single carriageway sits between grid references SW 74759 46978 at the western end and SW 84665 53957 at the eastern end.

		1.2.3 The area subject to scoping for botanical survey consisted of a 100 m area either side of the 12.7 km length of the proposed Scheme.  Within this footprint, twelve areas were identified as potentially requiring further survey (this area is hereafter referred to as the ‘survey area’).  It should be noted that at the early stage of the survey design, the preferred Scheme option had not been finalised.  As such, the survey area incorporated additional Scheme options and variations that have been subsequently removed.

		1.2.4 The proposed Scheme area covers a variety of habitats; predominately arable farmland, but also including areas of heathland, woodland, wetland and grassland.

		1.2.5 The soft estate along this section of road contains hedgerows in some areas but also includes wide grass verges in others.  The road at times is raised up, offering panoramic views. At others it is cut into the bed rock with steep banks above.



		1.3 BOTANICAL SURVEY

		1.3.1 The 2015 Phase 1 Habitat Verification Survey identified the presence of grassland, heathland and woodland habitats within the development footprint, which were considered to have botanical interest.  Targeted botanical assessment of these habitats was recommended: to provide a robust ecology baseline; to enable the potential effects of the proposed Scheme to be established; and to allow mitigation measures to be developed.  The targeted botanical assessments followed standard methodology devised by Joint Nature Conservation Committee (JNCC).  Mitigation measures are considered within subsequent ES reporting and as such are not addressed within this report.



		1.4 LEGISLATION

		1.4.1 The key legislation and policy which provided the framework for undertaking this survey was as follows:

		 Wildlife and Countryside Act 1981 (as amended); and

		 Section 41 Natural Environment and Rural Communities Act 2006;

		1.4.2 Certain plants are afforded protection under Schedule 8 Wildlife and Countryside Act 1981 (as amended).

		1.4.3 Section 41 (S41) of the Natural Environment and Rural Communities Act 2006 (‘the NERC Act’) lists Species of Principal Importance (SPI) and Habitats of Principal Importance (HPI) for the conservation of biodiversity in England.

		1.4.4 The S41 list is used to guide decision-makers such as public bodies, including local and regional authorities, in implementing their duty under section 40 of the NERC Act, to have regard to the conservation of biodiversity in England, when carrying out their normal functions.





		2 METHODOLOGY

		2.1 DESK STUDY

		2.1.1 As part of the 2015 Phase 1 Habitat Verification Survey, a desk study was undertaken for the proposed Scheme.  Details on sites designated for their botanical interest, and protected and notable plant species records, were obtained from the Environmental Records Centre for Cornwall and the Isles of Scilly (

		2.1.2 Desk study records of relevance within 100 m of the proposed Scheme have been accessed to inform this baseline report.



		2.2 SURVEY SCOPING

		2.2.1 Sites were scoped-in for targeted botanical survey where located within 100 m of the proposed Scheme and meeting the following criteria:

		 Statutory and non-statutory nature conservation sites designated in full or in part for their botanical interest (identified through the desk study);

		 Sites listed on the Ancient Woodland Inventory (AWI) or Sites listed as HPIs or sites that had the potential to support HPIs (noted as such during the 2015 Phase 1 Habitat Verification Survey) where the within 100 m of the proposed Scheme;

		 Habitats containing desk study records of protected or notable SPI plant species within 100 m of the proposed Scheme.

		2.2.2 The 100 m distance for assessment from the proposed Scheme was selected as this was considered to be a suitable extent for characterising the types of notable botanical habitats present and potentially affected by the proposed Scheme.

		2.2.3 The distances used in the assessment were considered sufficient to account for any direct and potential indirect impacts during construction.  Establishment of the survey area was also undertaken with reference to the air quality assessment progressed for the operational proposed Scheme.  In accordance with the assessment of likely impacts as a result of air quality during operation, it was not considered necessary to extend the assessment beyond 100 m.



		2.3 FIELD SURVEY

		2.3.1 National Vegetation Classification (NVC) surveys were undertaken in accordance with best practice survey guidance by surveyors competent in undertaking NVC survey.  Plant species observed within each habitat type were recorded in accordance with plant species nomenclature in Stace (2010).

		2.3.2 The area subject to the NVC survey comprised heathland and woodland habitats.

		2.3.3 The heathland survey was undertaken on 24th to 25th August 2016.  The woodland survey was undertaken on 9th, 10th and 11th May, and 22nd and 23rd August 2017.  The surveys were undertaken by ecologists experienced and competent in botanical survey and identification.

		2.3.4 The surveyors walked each survey area and identified stands of homogenous vegetation present.  The extents of these homogenous stands were then mapped and representative samples were subject to survey.

		Habitats Sampled

		Heathland Habitats

		2.3.5 Two separate sites were subject to heathland survey (Heathland Site 1 and Site 2).

		2.3.6 Five 2 m x 2 m ground floral quadrat samples were marked out for each homogenous stand of vegetation present.  The size of the quadrat sample was based on the NVC standard methodology for short, herbaceous vegetation and dwarf-shrub heath where 2 x 2 m is the recommended quadrat size.  Where possible, five quadrats were chosen within a sample.

		2.3.7 At Heathland Site 1, two of the three heathland ‘Vegetation Types’ identified (‘Vegetation Type 1 heathland’ and ‘Vegetation Type 3 heathland’) appeared floristically similar. However, these were divided into separate sample areas owing to the presence of cross-leaved heath Erica tetralix only occurring within ‘Vegetation Type 3 heathland’.  It was considered that the presence of this species may result in the habitat falling into a different sub-community.

		Woodland Habitats

		2.3.8 Twelve separate sites were subject to the woodland survey, with six of these taken forward for NVC.  Woodland sites are labelled Woodland Site 1 – 12 within the results section of this report.  Where an NVC was determined as not appropriate (within plantation woodland for example), a species list was taken and is reported separately within the Phase 1 Habitat Survey Update Report.

		2.3.9 Within the woodland habitats surveyed, quadrats of 4 m x 4 m were used to sample the ground flora and field layer.

		2.3.10 Quadrats of 50 m x 50 m were used to sample the canopy and understorey layer, as recommended by standard methodology in Rodwell (2006).

		2.3.11 For some of the smaller woodlands, the quadrat for the canopy and understorey layers was smaller than the 50 m x 50 m quadrat size recommended by standard methodology in Rodwell (2006).  In these instances, the accessible woodland areas were surveyed in their entirety.

		2.3.12 Homogenous stands of vegetation were identified and sampled with up to five quadrats per stand.  Quadrats were recorded in representative vegetation stands.

		2.3.13 Within each quadrat all species were recorded with an estimate of percentage cover and abundance using the Domin scale (Table 2.1).

		2.3.14 COVER / ABUNDANCE

		2.3.15 DOMIN SCORE

		2.3.16

		2.3.16 Plant species were named in accordance with Stace (2010) except for the naming of NVC communities which is based on some now superseded scientific names for certain plant species used by Rodwell (1991, et seq).

		2.3.17 Data was analysed to provide a ‘best’ approximation to a published NVC type.

		2.3.18 The data recorded in the quadrats from each homogenous stand of vegetation was tabulated and a constancy value for each species was calculated for each defined group of quadrats.  Frequency tables were then produced to assign the vegetation types to one of the published plant community types through use of the keys provided in Rodwell (1991, et seq)

		2.3.19 For each sample, results were tabulated to provide figures for cover expressed as a Domin value, range and constancy of occurrence across the five (or less) quadrats.  For example, if heather Calluna vulgaris was found in two quadrats out of the five sampled, and the Domin score in these quadrats was 6 and 7 respectively, this means that the range of this species is 6 to 7.

		2.3.20 The term frequency is used to describe how often a species is encountered in different stands or samples of a vegetation type, irrespective of species cover each stand or sample.  It is summarised in floristic tables using the Roman numerals I-V and referred to in descriptions of vegetation types using the terms listed in Table 2.2 below:

		2.3.21

		2.3.21 This information was then used in conjunction with the key in British Plant Communities in Rodwell (1991), to assign the most closely corresponding NVC community type based on the range and frequency of plant species within each plot.



		2.4 ERICA CILIARIS SURVEY

		2.4.1 Owing to the possible presence of Dorset heath Erica ciliaris within the survey area, the heathland survey was extended to identify the presence of Dorset heath.  The survey method consisted of two surveyors searching the survey area for the presence of the plant.

		2.4.2 Dorset heath is a nationally rare and Red Data Book (RDB) plant.  Heathlands containing Dorset heath and cross-leaved heath are generally found on acid soils with slightly impeded drainage, although in Cornwall they extend onto dry soils.  Heathland sites containing these species can be selected as priority Annex 1 habitat of the European Community Directive 92/43/EEC under the Conservation of Natural Habitats and of Wild Fauna and Flora (Habitats Directive) where they meet the ‘Temperate Atlantic Wet Heath with Erica ciliaris and Erica tetralix’ classification.  Using the NVC this habitat is described by H4 Ulex galli - Agrostis curtisii heath community.  Therefore, the presence of this plant within the heathland fragment would allow comparison with nearby designated sites.  This includes, in particular, the Newlyn Downs Special Area of Conservation (SAC) to the north of the proposed Scheme and an area to the south of the proposed Scheme forming part of the Carrick Heath Site of Special Scientific Interest (SSSI).  Both of the designated heathland sites are known to support the RDB plant Dorset heath.

		2.4.3 Where the plant was recorded, a grid reference was taken, along with a description of the stand, stand size, a photograph and any associated species.



		2.5 LIMITATIONS

		2.5.1 The surveys were carried out within the optimal survey period for each habitat type and were therefore considered to provide a representative list of species likely to be present.

		2.5.2 The woodland at Site 6A was surveyed in August 2017 due to problems with access preventing earlier admittance.  Whilst this is still within the optimal survey window, this is likely to have reduced the ability of the surveyors to identify some spring flowering woodland species.  Whilst it is still possible to assign the habitat to a community, this could cause problems assigning to sub-community level.  This is addressed via a precautionary approach to the allocation to the NVC community.

		2.5.3 It was not possible to access the woodland parcel located to the south of Chiverton Reserve during the woodland NVC survey (Sites 6B and 6E). However, species lists were taken from the roadside.  In addition, Site 2B was not subject to NVC survey. This site formed part of a woodland-grassland complex and very few exclusive woodland species were found present.  A full species list was, however, obtained during the grassland NVC survey.  Areas 2B, and 6E will not be directly affected by the Scheme; however a small section of Area 6B is within the footprint of the proposed Scheme. .  It is considered that precautionary assessments will need to be applied to mitigation or compensation proposals in these areas.  The need for mitigation or compensation as a result of impacts to Sites 2B and 6E will be confirmed pending the results of further studies detailing the extent of likely hydrological and air quality impacts in this location and will be captured within subsequent ES reporting.

		2.5.4 The canopy of woodlands at Woodland Site 3 and Woodland Site 7 were surveyed in their entirety owing to the small size of these woodlands.  This was deemed satisfactory for obtaining a representative sample of the woodland.

		2.5.5 Non-native and introduced species were recorded within some of the woodlands (at Site 6A for example).  Introduced species cannot be included when carrying out NVC analysis and may affect the affinity of data collected within these habitats to recognised NVC categories.  This is accounted for where applicable in the reasoning presented below in the results sections.

		2.5.6 Some of the woodlands were very variable in terms of their uniformity and displayed different elements of NVC community or sub-community.  Where relevant, this is discussed in the results.





		3 RESULTS

		3.1 NVC DESK STUDY

		3.1.1 The results of the full desk study detailing notable and protected plant species within 5 km of the existing A30 between Chiverton Cross and Carland Cross can be found in the 2015 Phase 1 Habitat Verification Survey.

		3.1.2 Those records of relevance to the botanical baseline presented in this report are described in Section 3.2 below.



		3.2 SCOPING

		3.2.1 Table 3.1 and Figure 1 detail the habitats scoped in for targeted botanical survey.

		3.2.2 Statutory or non-statutory designated sites are not located within the study area.

		3.2.3 A single heathland and six woodland HPIs were identified within 100 m of the proposed Scheme.

		3.2.4 Two non-statutory designated heathland habitats comprising (Cornwall) Roadside Verge Inventory Sites (CRVIS) were identified within 100 m of the proposed Scheme.  At the time of survey, CRVIS BS315 was no longer in existence due to junction improvement works being undertaken (unrelated to the proposed Scheme).

		3.2.5 The desk study returned no records of protected or notable SPI plant species or woodlands listed on the AWI within 100 m of the proposed Scheme.

		3.2.6 Table 3.1 also provides details of all scoped out woodland and heathland habitats located within 100 m of the Scheme.

		3.2.7 Figure 2 and Table 3.1 provide the locations and details of both scoped-in and scoped-out sites.  Species lists are provided separately within the Phase 1 Habitat Survey Update Report for all scoped out sites.



		3.3 FIELD SURVEY: HEATHLAND NVC

		3.3.1 The homogenous habitat types recorded are described below.  Corresponding tables detailing species recorded, Domin score and frequency class are provided in Appendix A.  Quadrat locations and extent of NVC habitats are shown on Figure 2.

		HEATHLAND SITE 1 - VEGETATION TYPE 1 HABITAT

		3.3.2 Vegetation Type 1 Habitat comprised a dry stand dominated by dwarf shrub species, namely Ulex gallii, Calluna vulgaris and Erica cinerea, which formed the constant species.  Grass (graminoid) species, Molinia caerulea and Agrostis curtisii were recorded as occasional and scarce within the quadrats.  Herbs were limited, with Potentilla erecta noted in quadrat 5 and occasionally in the wider habitat located outside the quadrats.

		3.3.3 The data collected keyed out using Rodwell (1991) as H4 Ulex gallii – Agrostis curtisii heath.  This is a dwarf heath habitat confined to the warm oceanic parts of south-west Britain where it occurs on a variety of moist, acid soils.

		3.3.4 Analysis of the quadrat data using MAVIS returned a result of 64.64% for the H8a Calluna vulgaris - Ulex gallii heath, species-poor sub-community.  This was rejected as H8a typically lacks Molinia caerulea and Agrostis curtisii which were present within the quadrats.  The quadrats also lacked some of the other characteristic species within the H8a sub-community, such as Agrostis capillaris and Festuca ovina.  The next result generated by MAVIS was the H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community (59.65 %).  This was rejected as A. curtisii is typically dominant in this sub-community, however was scarce within the sample.  The H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community was returned next by MAVIS (53.45 %). However, this was rejected owing to a lack of Erica tetralix within the quadrats.  MAVIS returned a result of 52.79 % for the H4 vegetation community which is a high coefficient and was accepted over the H8 community owing the species present.

		3.3.5 In summary, using a combination of Rodwell (1991) and statistical analysis from MAVIS Vegetation Type 1 Habitat shows an affinity to the H4 Ulex gallii – Agrostis curtisii heath.  Low assemblages of Agrostis curtisii and an absence of Erica tetralix meant that it was not possible to key out to the sub-community level (H4a and H4c, respectively).  The extent of this vegetation community is shown on Figure 2.

		3.3.6 Frequency tables are provided within Table 4.1 Appendix A.

		HEATHLAND SITE 1 - VEGETATION TYPE 2 HABITAT

		3.3.7 Vegetation Type 2 Habitat comprised a dry, graminoid-dominated stand with occasional ericaceous (heather) species, located along the western extent of the survey area (refer to Figure 2).  Graminoids were recorded in a higher abundance than in the previous sample (Vegetation Type 1 Habitat), particularly Agrostis curtisii which formed a constant species.

		3.3.8 The data collected keyed out using Rodwell (1991) as H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community.  Rubus fruticosus agg. and Teucrium scorodonia were recorded within the quadrats; species indicative of ground disturbance or burning which was evident within the quadrats.  This sub-community occurs throughout the range of H4 and is often present as regenerating vegetation after burning.

		3.3.9 Analysis of the quadrat data using MAVIS returned a result of 67.68 % for the H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community.  This supports the results keyed out in Rodwell (1991) and attributing Vegetation Type 2 Habitat to the H4a sub-community.  The dominance of Agrostis curtisii along with the presence of Molinia caerulea within the quadrats (both constant species) supports this analysis.  The H4 Ulex gallii – Agrostis curtisii heath was returned next by MAVIS (63.67 %). This was rejected owing to the high graminoid presence within the quadrats which is more representative of the H4a sub-community.  This was followed by the H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community (60.15 %), which was also rejected owing to a lack of Erica tetralix.

		3.3.10 In summary, Vegetation Type 2 Habitat shows an affinity to the H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community.  This is supported by a combination of Rodwell (1991) and statistical analysis from MAVIS.  The extent of this vegetation community is shown on Figure 2.

		3.3.11 Frequency tables are provided within Table 4.2 Appendix A.

		HEATHLAND SITE 1 - VEGETATION TYPE 3 HABITAT

		3.3.12 Vegetation Type 3 Habitat was located to the east of the survey area (refer to Figure 2) and comprised a dry, ericoid (heather) dominated stand with Erica tetralix featuring throughout.  The presence of E. tetralix indicated a transition from the vegetation communities and sub-communities, recorded within Vegetation Type 1 and 2 Habitats.

		3.3.13 The data collected keyed out using Rodwell (1991) as H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community.  The high levels of Erica tetralix in the quadrats enabled the sub-community to be keyed out in Rodwell (1991) and were considered representative of the data collected.

		3.3.14 Analysis of the quadrat data using MAVIS returned a result of 63.31% for the H2c Calluna vulgaris - Ulex minor heath, Molinia caerulea sub-community.  This was rejected owing to the absence of Ulex minor which is constant within H2 and its sub-communities.  The dominance of Calluna vulgaris and the presence of Molinia caerulea within the quadrats are likely to have generated this MAVIS result.  Furthermore, MAVIS returned several H4 communities including H4a and H4c at good coefficients which were considered more representative of the vegetation within the quadrats.  The H4c sub-community was returned next (61.25 %) which was selected as most representative of the habitat and supported the findings keyed out in Rodwell (1991).  The H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community returned a result of 61.22 %. This was rejected in favour of the H4c sub-community owing the presence of Erica tetralix.

		3.3.15 In summary, Vegetation Type 3 Habitat is considered to show an affinity to the H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community.  This is supported by a combination of Rodwell (1991) and statistical analysis from MAVIS.  The extent of this vegetation community is shown on Figure 2.

		3.3.16 Frequency tables are provided within Table 4.3 Appendix A.

		ERICA CILIARIS SURVEY

		3.3.17 Erica ciliaris was recorded within at the western extent of the heathland survey area (grid reference SW 8382 5364).  This species was recorded in the H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii-Erica cinerea sub-community (Vegetation Type 2 Habitat). However, it was not recorded in any of the quadrats.

		3.3.18 The plant covered an extent of ground approximately 1 m by 1 m.  The plant was growing at the edge of heathland habitat, close to a transition between heathland to scrub habitat.  Associated plant species included Ulex gallii, Erica cinerea and rare clumps of Agrostis curtisii and Molinia caerulea.  Rubus fruticosus agg. was noted growing within close proximity to the Erica ciliaris.

		3.3.19 Several stems within the clump of Erica ciliaris displayed whorls of four leaves whilst others displayed whorls of three leaves.  The plant therefore displayed some characteristics of the hybrid with Erica tetralix.  However, this would mean both plants were present to hybridise.

		3.3.20   During other surveys conducted on Heathland Site 1 in 2017, Erica ciliaris was recorded at grid reference SW 83900 53669.  This is in close proximity to the location recorded in the 2016 survey.

		3.3.21 The location of the Erica ciliaris is shown on Figure 2, with photographs of the plant provided in Table 4.4 (Appendix A).

		HEATHLAND SITE 2 - NEWLYN DOWNS SSSI / SAC

		3.3.22 Quadrats were taken at the edge of the Newlyn Downs SAC/SSSI.  Newlyn Downs represents a large expanse of heath, located a greater than 100 m distant from the proposed Scheme, to the north of the A30.  The data collected keyed out using Rodwell (1991) as H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii- Erica cinerea sub-community.  The heath graduated into willow and bramble scrub to the south and east.

		3.3.23 Analysis of the quadrat data using MAVIS returned a result of 55.72 % for the H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community.  This was rejected owing to the low levels of Erica tetralix recorded within the quadrats.  The H4 Ulex gallii – Agrostis curtisii heath was generated next (54.85 %). However, reference to Rodwell (1991) enabled the habitat to be keyed out to the sub-community level.  The H4a sub-community was returned next with a result of 51.23 % which was accepted as most representative of the species within the quadrats.

		3.3.24 Constant species comprised Calluna vulgaris, Ulex gallii, Erica cinerea and Molinia caerulea. Within Quadrat 4 a greater range of species associated with damper conditions were recorded such as Erica tetralix and Narthecium ossifragum.

		3.3.25 In summary, the vegetation community displayed an affinity to the H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii- Erica cinerea sub-community.  The extent of this vegetation community is shown on Figure 2.

		3.3.26 Frequency tables are provided within Table 4.5 Appendix A.



		FIELD SURVEY: WOODLAND NVC

		SITE 1

		3.3.27 Site 1 was made up of two distinct woodland vegetation communities, encompassing a dry, woodland with a low canopy located on a gently sloping gradient (Stand 1) and a damper area of woodland, flanking a stream, located on flat ground (Stand 2).

		STAND 1

		3.3.28 Stand 1 comprised an area of low, scrubby woodland located on gently sloping ground.  Mature trees were recorded on the extremities of the survey area. However, the woodland predominantly comprised a low canopy cover.

		3.3.29 The data collected keyed out using Rodwell (1991) as the W21 Crataegus monogyna – Hedera helix scrub community.  The W21 community typically is made up of scrub and hedgerows. However, it is also a transitional community that can be associated with over managed woodlands or where woodlands are subject to human influences.

		3.3.30 Analysis of the quadrat data using MAVIS returned a result of 49.19 % for the W8d Fraxinus excelsior – Acer campestre – Mercurialis perennis woodland, Hedera helix sub-community.  This was discounted owing to a lack of tall canopy species such as Fraxinus excelsior and Acer campestre which are key features of W8d woodlands, along with an absence of calcicolous species within the understorey and field layer.  W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland, Hedera helix sub-community was returned next by MAVIS (48.33 %).  Whilst quadrats 1 and 2 displayed some affinities to this community, notably the occurrence of Quercus robur and Lonicera periclymenum, the result was discounted owing to a lack of Quercus robur forming a constant species within the quadrats.  The transitional nature of the woodland from scrubby woodland dominated by Corylus avellana, with Prunus spinosa and Crataegus monogyna to high canopy woodland with Acer pseudoplatanus and Quercus robur would account for the affinities to W10c returned from MAVIS.

		3.3.31 The W21c Crataegus monogyna – Hedera helix, Brachypodium sylvaticum sub-community (47.89 %) featured next within the results returned by MAVIS.  This was discounted owing to the lack of Brachypodium sylvaticum within the field layer.  This was followed by a result of 46.72 % returned by MAVIS for the W21 scrub community.  Although this coefficient was lower than the previous results, it was selected as being most representative of the habitat.  It was not possible to key out to sub-community level of W21 as the quadrats did not display species associated with the sub-communities (Urtica dioica, Mercurialis perennis, or Viburnum lantana).

		3.3.32 Floristically, the woody components of the W21 scrub community Rodwell (1991) are varied which could explain the species variation within Stand 1.  Rodwell (1991) confirms that Corylus avellana is usually uncommon. However, it can feature prominently on stands developed from de-generating woodland or mis-managed coppice.  A lack of management in Stand 1 within the woodland coppice could explain the presence of this species.

		3.3.33 Hedera helix and Lonicera periclymenum formed constant species throughout.  The presence of these woody climbers is typical for the W21 scrub community.  The field layer was species-poor, which is characteristic of the vegetation community.  Dryopteris dilatata formed a constant species, with frequent Blechnum spicant and occasional examples of Circaea lutetiana and Dryopteris affinis agg.  Large swathes of Hyacinthoides non-scripta featured more prominently to the west (quadrats 3 and 4).  H. non-scripta is typical for W21, preferential to moister soils.  Bryophytes including Atrichum undulatum, Isothecium myosuroides and Kindbergia praelonga were recorded.

		3.3.34 In summary, Stand 1 displayed some affinity to the W21 Crataegus monogyna – Hedera helix scrub community.  It is considered that there are several transitional habitats present within the woodland.  Transitional habitats are notoriously difficult to delineate and survey.  The extent of this vegetation community is shown on Figure 2.

		3.3.35 Frequency tables are provided within Table 4.6 Appendix B.

		STAND 2

		3.3.36 Stand 2 comprised damp woodland with scattered mature examples of Quercus robur.  The woodland was located at the bottom of a slope.  Corylus avellana, Rubus fruticosus agg. and Crataegus monogyna featured heavily and formed a low canopy in many locations, with a variable  field layer.

		3.3.37 The data collected keyed out using Rodwell (1991) as the W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland, Hedera helix sub-community.  W10c is a variable community whose floristic differences related to climate and soil are typically overlain by treatment-derived variation in the canopy and understorey.  Quercus robur is a characteristic species with Betula pendula often prominent, reducing in unmanaged canopies with lower levels of light.  The absence of management in the woodland may explain the absence of Betula pendula.  In terms of the field layer, some of the constants typical of the community were absent, namely Hyacinthoides non-scripta.

		3.3.38 Analysis of the quadrat data using MAVIS returned a result of 42.58 % for the W6 Alnus glutinosa - Urtica dioica woodland.  This was rejected owing to a lack Alnus glutinosa and other associated canopy species, such as Betula pubescens.  The W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland, Hedera helix sub-community was returned next by MAVIS (39.53 %).   Hedera helix is conspicuous in this sub-community, particularly in neglected coppices such as those recorded within Stand 2.  Elements of this sub-community were present within several sections of the woodland.  The W6c Alnus glutinosa - Urtica dioica woodland, Sambucus nigra sub-community featured next within the results (38.01 %).  This was rejected owing to a lack of Alnus glutinosa and Sambucus nigra.  W10 featured next within MAVIS (37.97 %) supporting the allocation of the habitat to a W10c sub-community.

		3.3.39 A relatively low coefficient was returned (39.53%) for the W10c sub-community. However, this may be due to moister soils in this area and a lack of established woodland.  Overall the key was relied on in this instance because of the presence of characteristic species, such as Quercus robur, and the presence of common understorey shrubs typical of W10c, such as constant Corylus avellana, frequent Ilex aquifolium and Crataegus monogyna, with a patchy Sambucus nigra cover.  Lonicera periclymenum and Rubus fruticosus agg. are typical scrub species which were present within the woodland as constant species.  Many W10 woodlands stands have a grassy appearance which correlated with the occurrence of Holcus mollis in quadrats 2 and 3.  The stand varied considerably and a range of species were noted in the field layer.  Constant species within the field layer included Dryopteris dilatata, Galium palustre, Hedera helix and Lonicera periclymenum with frequent Osmunda regalis, Geranium robertianum and Solanum dulcamara.  Salix caprea featured as a constant which is not typical for W10 and its sub-communities.  This is likely to account for the low coefficients returned by MAVIS, along with the absence of species such as Pteridium aquilinum.

		3.3.40 In summary, Stand 2 displayed an affinity to the W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus, Hedera helix sub-community (which was returned by MAVIS).  The range of results generated by MAVIS suggests patchy mosaics are present within the woodland.  As with Stand 1, it is considered that there are several transitional habitats present.  The extent of this vegetation community is shown on Figure 2.

		3.3.41 Frequency tables are provided within Table 4.7 Appendix B.

		SITE 3

		3.3.42 Site 3 comprised wet woodland with a thick Salix cinerea canopy, bisected by a stream.  Large areas of bare ground and patches of herbaceous species and scrub were noted.

		3.3.43 The data collected keyed out using Rodwell (1991) as the W1 Salix cinerea-Galium palustre community.  W1 is essentially a community on wet mineral soils on the margins of water and in moist hollows where Salix cinerea invades the moist ground in a wide variety of situations. The survey area comprised a species-poor version of the W1 community.

		3.3.44 Canopy species within the stand comprised Quercus robur and Salix cinerea.  Understorey shrub constant species included Crataegus monogyna and Sambucus nigra.  Rubus fruticosus agg. and Hedera helix also featured heavily.  Constant species within the field layer comprised Dryopteris dilatata and Geranium robertianum with occasional Hyacinthoides non-scripta.  Bryophytes such as Thuidium tamariscinum and Isothecium myosuroides were recorded.

		3.3.45 Analysis of the quadrat data using MAVIS returned a range of communities all at low correlation coefficients.  Therefore the MAVIS analysis was treated with caution in this instance.  The highest affinity was afforded to the W8d Fraxinus excelsior - Acer campestre - Mercurialis perennis woodland, Hedera helix sub-community (42.30 %) which was discounted owing to a lack of tall canopy species, including the absence of Fraxinus excelsior which is canopy dominant for this sub-community, in addition to lower levels of Quercus robur.  The W6d Alnus glutinosa - Urtica dioica woodland, Sambucus nigra sub-community (40.08 %) was returned which was discounted owing to the lack of Alnus glutinosa. However, some affinities with species within the W6d understorey were recorded, such as the presence of Sambucus nigra and Crataegus monogyna.  This may be due to the presence of wet soils and a limited W1 ground flora recorded in Site 3.

		3.3.46 In summary, the woodland at Site 3 displayed an affinity to the W1 Salix cinerea-Galium palustre community.  W1 was not returned by MAVIS which is likely to have resulted from the variability of the stand, the lack of canopy cover and the presence of large areas of bare ground with scrub and herbs dominating.  The community keyed out in Rodwell (1991) was selected as most representative of the woodland.  The extent of this vegetation community is shown on Figure 2.

		3.3.47 Frequency tables are provided within Table 4.8 Appendix B.

		SITE 6A – STAND 1

		3.3.48 Site 6A represented a large block of woodland and was split into four stands, two of which were subject to NVC (Stand 1 and 4).  Stand 1 comprised woodland with a tall canopy dominated by Fagus sylvatica, Fraxinus excelsior and Acer pseudoplatanus.  A variety of species were present in the understorey including ornamental and non-native species.

		3.3.49 The data collected keyed out using Rodwell (1991) as the W14 Fagus sylvatica - Rubus fruticosus woodland.  W14 is typically species-poor woodland owing to the shading properties of Fagus sylvatica which limits levels of ground flora.  This is likely to account for the relatively scarce number of herbs recorded.  Fagus sylvatica, Fraxinus excelsior and Acer pseudoplatanus formed the constant canopy species within the quadrats, with Castanea sativa and Taxus baccata recorded frequently and Carpinus betulus recorded occasionally.  Ilex aquifolium, Lonicera periclymenum and Rubus fruticosus agg. were well represented in the understorey.  These species are all associates of W14 woodlands.

		3.3.50 Analysis of the quadrat data using MAVIS returned the W10c Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland community, Hedera helix sub-community (40.25 %), followed by the W10a typical sub-community (37.69 %) and the W10 Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland community (36.11 %).  Whilst elements of W10 woodlands were recorded (such as the presence of Quercus robur, Hedera helix and Corylus avellana), the W10 community and sub-communities were rejected owing to a lack of Quercus robur as a constant and an absence of Pteridium aquilinum.  However, elements of W10 did feature within the woodland.  The W14 Fagus sylvatica - Rubus fruticosus woodland was then returned by MAVIS (32.39 %) which was selected as most representative of the woodland, despite the lower coefficient returned by MAVIS.

		3.3.51 In summary, Stand 1 had the closest associations with the W14 Fagus sylvatica - Rubus fruticosus woodland community owing to the dominance of Fagus sylvatica in the canopy and the association of Quercus robur.  Fraxinus excelsior and Acer pseudoplatanus were also present in the canopy.  Acer pseudoplatanus is not usually common within W14 woodlands, which may explain the low coefficient provided by MAVIS.  The woodland was subject to the NVC survey during August which may have affected the coefficients returned by MAVIS.  The extent of this vegetation community is shown on Figure 2.

		3.3.52 Frequency tables are provided within Table 4.9 Appendix B.

		SITE 6A – STAND 4

		3.3.53 Stand 4 displayed many floristic similarities to Stand 1.  The woodland keyed out using Rodwell (1991) as the W14 Fagus sylvatica - Rubus fruticosus woodland.

		3.3.54 Analysis of the quadrat data using MAVIS returned the W10 Quercus robur - Pteridium aquilinum - Rubus fruticosus woodland sub-communities; namely the W10c Hedera helix sub-community (39.51 %) and the W10a typical sub-community (36.78 %).  The W14 Fagus sylvatica - Rubus fruticosus woodland was returned next within MAVIS (33.51 %).  As with Stand 1, the low coefficients returned by MAVIS for Stand 4 could be explained by elements of W10 communities being present within the woodland, in addition to the presence of ornamental and non-native species, which will affect plant assemblages.

		3.3.55 In summary, the Site 6A (Stand 4) displayed an affinity to the W14 Fagus sylvatica - Rubus fruticosus woodland, with some elements of W10 woodland communities.  The extent of this vegetation community is shown on Figure 2.

		3.3.56 Frequency tables are provided within Table 4.10 Appendix B.

		SITE 7 – STAND 1

		3.3.57 Stand 1 comprised established canopy woodland dominated by Acer pseudoplatanus and Fraxinus excelsior, with a high number of species recorded within the field layer.

		3.3.58 The data collected keyed out using Rodwell (1991) as the W10c Quercus robur – Pteridium aquilinum – Rubus fruticosus woodland, Hedera helix sub-community.  MAVIS returned a result of 42.55% for this sub-community.  The presence of species such as Hedera helix, Quercus robur, Rubus fruticosus agg., Corylus avellana and Sambucus nigra supports attributing the woodland this sub-community.

		3.3.59 Constant species included Fraxinus excelsior and Quercus robur, with Rubus fruticosus agg, Corylus avellana, Sambucus nigra and Ilex aquifolium forming understorey constants.  Hyacinthoides non-scripta and Ficaria verna were frequently represented in the ground layer.  Bryophytes such as Kindbergia praelonga were also present.

		3.3.60 Analysis of the quadrat data using MAVIS returned several W8 Fraxinus excelsior - Acer campestre - Mercurialis perennis woodland sub-communities, namely the W8d Hedera helix sub-community (44.86%), the W8f Allium ursinum sub-community (43.74%) and the W8e Geranium robertianum sub-community (42.87%).  These sub-communities were rejected owing to a lack of constant species associated with W8 sub-community woodlands, such as Acer campestre, Cornus sanguinea and Mercurialis perennis.  A scarcity of plants such as Mercurialis perennis allows separation of W8 from W10 woodlands which was evident during the keying out using Rodwell (1991).  The presence of Hyacinthoides non-scripta, Circaea lutetiana and Geum urbanum, alongside an absence of acid indicators, may have contributed to the affinities with W8 sub-communities in MAVIS.

		3.3.61 In summary, the woodland at Site 7 – Stand 1 displayed an affinity to W10c Quercus robur – Pteridium aquilinum – Rubus fruticosus woodland, Hedera helix sub-community.  A lack of Pteridium aquilinum and Lonicera periclymenum, species typical in W10 woodlands, may explain the weak fit recorded within MAVIS.   The extent of this vegetation community is shown on Figure 2.

		3.3.62 Frequency tables are provided within Table 4.11 Appendix B.

		SITE 8

		3.3.63 Site 8 represented a small and isolated unit of woodland with a tall canopy, dominated by mature trees.  The habitat recorded at Site 8 represented grassland with trees, and was highly modified by human management.

		3.3.64 The habitat weakly keyed out using Rodwell (1991) as the W14 Fagus sylvatica - Rubus fruticosus woodland.  Tree species recorded included Fagus sylvatica, Acer pseudoplatanus and Fraxinus excelsior.  No understorey was recorded and the ground layer was dominated by species associated with mesotrophic grasslands.  Occasional examples of Hyacinthoides non-scripta were recorded within four of the quadrats which may have their origins in remnant semi-natural woodland.

		3.3.65 The communities returned by MAVIS were grassland and open vegetation communities.  First returned was the MG11a Festuca rubra - Agrostis stolonifera - Potentilla anserina grassland, Lolium perenne sub-community (37.74 %).  This was followed by MG11 Festuca rubra - Agrostis stolonifera - Potentilla anserina grassland (34.45 %) and the OV23 Epilobium angustifolium community (31.54 %).  Whilst elements of these communities were present, the MAVIS results were rejected in favour of Rodwell (1991), owing to the mature tree cover present which was considered more representative of the habitat unit.  Evidence of cattle grazing was recorded within the woodland.  High levels of grazing, combined with other treatments, may have affected the plant assemblages, resulting in the habitat not displaying a clear affinity to a vegetation community.

		3.3.66 In summary, the woodland at Site 8 weakly keyed out to a W14 Fagus sylvatica - Rubus fruticosus woodland.  Human influences and high levels of grazing are likely to have resulted in the woodland no longer displaying clear affinities to a woodland community.  The woodland is unlikely to meet the Wood Pasture and Parkland HPI as it lacked the characteristics associated within these woodlands, such as ancient or veteran trees, assemblages of lichen or bryophytes, or areas of scrub.  The extent of this vegetation community is shown on Figure 2.

		3.3.67 Frequency tables are provided within Table 4.12 Appendix B.

		SITE 11

		3.3.68 Site 11 comprised a mosaic of woodland habitats, including components of semi-natural and plantation woodland.  Some of these habitats were highly modified with a large proportion of the woodland made up of coniferous plantation that was not subject to an NVC assessment.  The outer extent of the woodland was characterised by semi-natural broadleaved woodland.  Old earth embankments were recorded which displayed species characteristic of older woodlands such as Hyacinthoides non-scripta, Blechnum spicant, Carex remota, Circaea lutetiana, Rumex sanguineus and Allium ursinum.

		3.3.69 The data collected keyed out using Rodwell (1991) as the W14 Fagus sylvatica - Rubus fruticosus woodland.  The woodland comprised a uniform age and height with Fagus sylvatica forming the constant canopy species within the area subject to NVC.  Fagus sylvatica is a constant species within W14 woodlands, supporting the allocation of the woodland to this community.  A sparse field layer and understorey was recorded.  Ilex aquifolium formed the main understorey species where it presented itself as a layer of smaller trees (rather than a dense understorey), which is characteristic of the W14 community.  The shading effect of Fagus sylvatica limits the ground-flora, which was evident with the low-levels of ground-floral species present.  Scattered stands of Dryopteris dilatata were noted, which is characteristic of the W14 woodland community.  Hedera helix featured occasionally within the field layer, along with scarce Lonicera periclymenum.  Whilst this species was scarce, it is a characteristic species of W14 woodlands supporting the result keyed out in Rodwell (1991).  Rubus fruticosus agg.  generally forms a constant species within W14 woodlands. However, it was scarce within the quadrats which may have contributed to the low coefficient returned in MAVIS.

		3.3.70 Several poor coefficients were returned by MAVIS.  First returned was the W14 Fagus sylvatica - Rubus fruticosus woodland (28.61%).  This was followed by the W15 Fagus sylvatica - Deschampsia flexuosa woodland (22.66 %) which was rejected owing to a lack of the constant Deschampsia flexuosa in the field layer.  MAVIS also returned the W16 Quercus spp. - Betula spp. - Deschampsia flexuosa woodland (22.19 %) which is a highly acidic community which was rejected owing to a lack of associated community species such as Calluna vulgaris, Deschampsia flexuosa and Pteridium aquilinum.

		3.3.71 In summary, the woodland at Site 8 keyed out as a W14 Fagus sylvatica - Rubus fruticosus woodland.  This is considered to form the predominant vegetation community within the broadleaved section of the woodland.  The highly modified nature of the woodland is likely to have weakened the fit to a community.  Areas of interest were noted along old boundaries and the southern extent of the eastern section. Whilst not subject to an NVC, the boundaries displayed field layer species associated with more base-rich conditions such as Circaea lutetiana and Allium ursinum.  Calcicolous often are uncommon within W14 woodlands and it is considered that there are several transitional habitats present within the woodland.

		3.3.72 Frequency tables are provided within Table 4.13 Appendix B.





		4

		4 CONCLUSION

		4.1.1 During the NVC survey carried out in August 2016, the heathland habitats within the survey area displayed an affinity to the following vegetation communities:

		HEATHLAND

		4.1.2 The plant Erica cilliaris is known to be present within the Newlyn Downs SAC (Site 2 forms part of the SAC).  This species was also recorded within the western section of Site 1.  This plant is not listed as an SPI and is not afforded legal protection per se. However, it is a nationally rare RDB species and is listed as an Annex II species on the Habitats Directive.

		4.1.3 Several stems within the clump of Erica ciliaris displayed whorls of four leaves whilst others displayed whorls of three leaves.  The plant therefore displayed some characteristics of the hybrid with Erica tetralix.  However, this would mean that both plants were present to hybridise.

		WOODLAND

		4.1.4 A series of fragmented semi-natural and plantation woodlands are located within 100 m of the proposed Scheme during NVC surveys undertaken in 2017.  Affinities to communities and sub-communities of the NVC are provided:

		Table 4.7 Site 1 – Stand 2











		Project name



		PROJECT SUB HEADING







		A30 Carland Cross – Chiverton Cross Improvement Scheme



		Assessment of Implications upon European Sites (AIES) / habitats REGULATIONS assessment (HRA)







	

QM

		Job Number

		Date

		Author

		Checked

		Authorised



		70004582

		20/06/2017

Version 2

		Ursula Digby CEnv MCIEEM 

WSP|PB Associate Ecologist

		Charles Morrison MCIEEM

WSP|PB Technical Director

		Amy Hallam MRTPI

WSP|PB Environmental Co-ordinator





Introduction

Under Article 6 of the Habitats Directive an ‘appropriate assessment’ is required where a plan or project, not directly connected with, or necessary to, the management of a Natura 2000 site (Special Area of Conservation (SAC), Special Protection Area (SPA) or candidate SAC (cSAC)), either individually or in combination with other plans or projects, is likely to have a significant effect upon that site.  

It is a matter of law that proposed SACs (pSACs), and a matter of Government policy that Ramsar sites and potential SPAs (pSPAs) are considered in the assessment along with Natura 2000 sites.  These are collectively termed ‘European sites’ in this report.

The proposed A30 Carland Cross to Chiverton Cross improvement Scheme (the Scheme) will not be directly connected with, or necessary to, the management of a European site.  As such, this document functions to screen the likelihood of significant effects resulting from the Scheme upon European sites, and the associated requirement for more detailed appropriate assessment.  

This screening takes the form of a Habitats Regulations Assessment (HRA) Screening Assessment / Assessment of Implications on European Sites (AIES) as described in DMRB Volume 11 Section 4 Part 1 (HD44/09). 

HRA is an iterative process, commencing at project inception and ensuring that information regarding implications is systematically collected, assessed, reported and taken into account.  There is an inter-relationship between HRA and the wider Environmental Impact Assessment (EIA) process and cross-reference is made where appropriate.

the proposed scheme

The Scheme comprises the construction of 12.7 km of ‘expressway compatible’ dual carriageway between Chiverton Cross roundabout and the Carland Cross junctions on the A30.  The existing Chiverton Cross and Carland Cross roundabouts are to be replaced with grade-separated junctions to provide connections to the local highway network.

To accommodate the new dual carriageway, the existing A30 will be retained to provide a local route.  It will connect to a number of minor side roads leading to and from Truro to the south of the A30, and to and from Perranporth and Newquay to the north.

The Scheme will consist of the following:

· 70mph high quality dual-carriageway to current standards;

· New grade-separated junctions at Chiverton and Carland Cross;

· New bridge at Chybucca taking the B3284 over the new dual carriageway, with west-facing slip-roads connecting to the new dual carriageway;

· The existing B3284 will be realigned and extended to run parallel to the new dual carriageway adjoin the new bridge at Chybucca. 

· Six other crossing points where local roads cross the new road using under or over bridges; and

· Retention of the existing A30 for local traffic and non-motorised users.

relevant european sites

DMRB Vol 11 Section 4 Part 1 requires an AIES where a Scheme is < 2 km from European Sites, < 30 km from European Sites which include bats as a qualifying feature, and where a Scheme crosses or is adjacent upstream of, or downstream of, a watercourse designated in part or wholly as a European Site.  

Newlyn Downs SAC is the only European site that meets the criteria for AIES, being located 115 m north of the Scheme (refer to Figure 1).

Newlyn Downs SAC is primarily designated for the presence of the Annex 1 habitat Temperate Atlantic wet heaths with Dorset heath Erica ciliaris and cross-leaved heath Erica tetralix.  This is the largest area of Dorset heath in Cornwall and helps to represent the full geographical range of the distribution of this habitat.

The site is described as being particularly vulnerable[footnoteRef:1] to: [1:  As described within the Natura 2000 Standard Data Form (http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0030065 accessed 01.05.17) and Natural England’s Site Improvement Plan (publications.naturalengland.org.uk/file/5923416238456832 accessed 01.05.17) ] 


· Recreational activities.  The site is well used by dog walkers and there is evidence of dog fouling (which can cause localised nutrient enrichment and adverse impacts on heathland vegetation).  It is described that this issue needs further investigation to determine the degree of any impact.

· Air-borne pollutants.  Nitrogen deposition exceeds site relevant critical loads above which it is considered that the quality and character of heathland and wetland vegetation begins to be altered and adversely impacted.  It is described that the main source of aerial nitrogen deposition is the main A30 trunk road which is c. 125 m from the southern boundary of the SAC.

· Invasive non-native species. Buddleia Buddleja davidii is seeding into the site, particularly at the northern end of the site where there is a large infestation of buddleja on an adjacent landfill site.  Japanese knotweed Fallopia japonica is also present in small amounts but is being treated.

AIES: Scheme description and avoidance and mitigation Measures

Table template taken from Annex C: Screening Matrix, DMRB Volume 11 Section 4 Part 1 HS 44/09.

		Scheme Name:

		A30 Carland to Chiverton Cross



		Natura 2000 Site under Consideration:

		Newlyn Downs SAC



		Date:

		Author (Name/Organisation):

		Verified (Name/Organisation):



		30th May 2017

		Ursula Digby CEnv MCIEEM 

WSP|PB Associate Ecologist 

		Charles Morrison MCIEEM 

WSP|PB Technical Director 



		Description of the Scheme: Describe any likely direct, indirect or secondary impacts of the scheme (either alone or in combination with other plans or projects) on the European Site by virtue of:



		Size and scale (road type and probable traffic volume)

		The Scheme is currently at Project Control Framework (PCF) Stage 2.  

The Scheme, ‘upgrading the A30 to dual carriageway north of Truro’ proposes improvements to the A30 between Carland Cross (at the A39) and Chiverton (at the A390) in Cornwall.  

The Scheme is 12.9 km in length and would involve the construction of a new off-line dual carriageway.  

Vehicle flows include between 8,000 and 10,000 approximately between Chiverton and Carland Cross over a 12-hour period (07.00 to 19.00) in both directions. 



		Land-take

		No land take of Newlyn Downs SAC is required for the project.



		Distance from the European Site or key features of the site (from the edge of the project assessment corridor)

		Newlyn Downs SAC is located approximately 115 m to the north of the edge of the project assessment corridor.



		Resource requirements (from the European Site or from areas in proximity to the site, where of relevance to consideration of impacts) 

		None required.



		Emissions (e.g. polluted surface water runoff – both soluble and insoluble pollutants, atmospheric pollution)

		The Scheme is located c. 115 m south of Newlyn Downs SAC.  As such, emissions of oxides of nitrogen, particulate matter and other pollutants from road traffic associated with both the construction and operational phases of the Scheme have the potential to adversely affect the SAC (through acidification of soils and water sources, and eutrophication) alone or in-combination.  

It has however been determined[footnoteRef:2] (refer to Appendix 1) that the Scheme will not generate significant changes to air quality; the aim is to smooth traffic flows and reduce congestion.  With the implementation of mitigation, construction dust will be appropriately managed and no significant effects will materialise.  During operation, there will be small decreases from the baseline nitrogen deposition levels and concentrations of NOx.  Ambient NOx at a maximum of 5.15mg/m3 will remain well within the critical level set for the SAC (30mg/m3).   [2:  Chapter 4, Air Quality, A30 Chiverton to Carland Cross Environmental Study Report May 2017] 


An ordinary watercourse (a tributary of Benny Stream) located 220 m north of the proposed Scheme and flows north through the SAC.  There is potential to generate water-borne pollution and changes to flow dynamics during construction and the operational phases of the Scheme.  In the absence of avoidance and mitigation measures, suspended solids and particulates may cause significant physical (smothering) or chemical impact upon habitats altering the condition and species composition of habitats within Newlyn Downs SAC.  Changes to flow may also alter the dynamics of the site and the composition, assemblage and diversity of associated species can be significantly affected.

It has however been determined[footnoteRef:3] (refer to Appendix 1) that changes in water quality to features located > c. 100 m from the extent of construction works are reasonably likely to be minimal with the settlement of sediments and treatment of pollutants by natural processes.  During operation, it is also reasonably likely that risks to the quality of the water environment can be appropriately mitigated.  This would be achieved through the implementation of a robust surface water drainage system that is sympathetic to the surface water protection zone and adheres to the Environment Agency’s groundwater protection policies.  Furthermore, it has been assessed that the proposed road would reduce the natural catchment < 5%, which is not considered to result in significant hydrological changes.   [3:  Chapter 12, Road drainage and the water Environment, A30 Chiverton to Carland Cross Environmental Study Report May 2017] 


Further hydrological study is required to confirm this preliminary assessment (refer to Appendix 1).  This will be undertaken in Stage 3 of the project as part of detailed studies to inform the Environmental Impact Assessment.     



		Excavation requirements (e.g. impacts on local hydrology)

		The final details of excavation requirements are currently unknown.  However, all excavations are expected to occur within and directly adjacent to the Scheme.  Excavations (in road cut) would likely follow the horizontal alignment and are unlikely to significantly disturb the current hydrogeological regime.  

It has however been determined[footnoteRef:4] (refer to Appendix 1) that there is potential for the creation of new migratory pathways for contaminants during construction.   [4:  Chapter 8, Geology and Soils, A30 Chiverton to Carland Cross Environmental Study Report May 2017] 


The Scheme’s preliminary geological and soil risk assessment (PRA) has indicated that the area surrounding the Scheme may contain contamination sources.  It is considered that these will be delineated by ground investigation works, which will be undertaken in later stages of the Scheme and that the findings will be taken into consideration during more detailed design.  The PRA identified that there is potential to mobilise existing soil contamination during construction and that surface water quality could be adversely impacted (temporarily) by naturally elevated concentrations of some parameters in site soils.  

It is considered that the resultant risk to the water environment is likely to be low, providing best practice working methodology is employed (in accordance with CIRIA C532 Control of Water Pollution from construction sites).  A Site Waste Management Plan would be produced and implemented throughout construction.  This would include a requirement, for example, to sort and categorise soil at the point of excavation and dispose any contaminated material off-site. 

Further hydrogeological study is required to confirm this preliminary assessment (refer to Appendix 1).  This will be undertaken in Stage 3 of the project as part of detailed studies to inform the Environmental Impact Assessment.   



		Transportation requirements

		Section 6 of the Institute of Air Quality management (IAQM) Construction Dust Guidance advises that SACs should be considered in an assessment of dust-related impacts if they are within 50 m of either the boundary of the site and/or of the route(s) used by construction vehicles on the public highway up to 500 m from the site entrance[footnoteRef:5].  [5:  Guidance on the assessment of dust from demolition and construction, Institute of Air Quality Management, February 2014] 


Transportation requirements are currently unknown; however construction traffic and movements between local site compounds, storage depots and other facilities will be required during construction.  In the absence of avoidance and mitigation measures, these have the potential to generate air-borne pollution.

Details on the location of such infrastructure in relation to the SAC are required; however it is considered likely that access will comprise the existing road network and haul roads within the immediate surrounding area, which are located > 100 m distant from the SAC.  

It is considered reasonably likely that impacts can be avoided in the detailed design by the selection of appropriate access routes.  



		Duration of construction, operation etc.

		This is currently unknown.  However, it is anticipated that construction works for the selected route would be phased over a period of three years.  

The Scheme would be operational for approximately 120 years in accordance with the design life for such carriageways.



		Other

		Other projects and plans could potentially have an effect on Newlyn Downs SAC and act in combination with the impacts identified for the Scheme.  

There are no other Highways England committed developments in the vicinity of the Scheme and predicted traffic growth, without the Scheme, over the Scheme period are already factored into traffic and air quality calculations.  There are no other projects identified at the time of writing that could act in combination with the proposed Scheme and give rise to significant impacts upon the SAC or its component resources[footnoteRef:6].   [6:  Chapter 13, Cumulative Effects, A30 Chiverton to Carland Cross Environmental Study Report May 2017] 




		Description of Avoidance and/or Mitigation Measures: Describe any assumed (plainly established and uncontroversial) mitigation measures, including information on:



		Nature of proposals

		The Scheme will not result in direct impacts on the SAC.  

Avoidance and mitigation measures will be implemented into the Scheme design to minimise the risk of effects resulting from:

Pollution events (soil-borne, water-borne and air-borne);

Changes to habitat (vegetated habitats, and in channel flow dynamics).

As a minimum, it is anticipated that pollution prevention measures designed in accordance with Environment Agency Pollution Prevention Guidelines (PPGs) will be used during construction.  

Dust screens and barriers will be implemented where required.  

Run-off and uncontrolled pollution events to existing surface drains will be managed using silt traps, bunding of chemical stores and the establishment of settling ponds, lagoons and temporary oil interceptors.  This will form part of a construction-phase drainage strategy designed to minimise the risk of uncontrolled pollution events to existing surface and/or ground water.  The final drainage strategy to be implemented during the operational phase similarly will seek to minimise the risk of pollution events resulting from the project, and maintain hydrological separation between the A30 and Newlyn Downs SAC.



		Location

		It is anticipated that the above-described control measures will encompass all aspects of the construction phase.  Measures to prevent pollution events will be required throughout the proposed Scheme area.  Measures to prevent/ manage localised hydrological changes will be specific to locations within Scheme area/works activities, and this will be set out in the CEMP.



		Evidence for effectiveness

		These are standard mitigation measures to be implemented, which are proven to be effective in minimising the risk of pollution.

The Design Manual for Roads and Bridges (DMRB) process incorporates mitigation measures at design, construction and operation phases of the project. This process has been tested and demonstrated to be effective on highways projects.



		Mechanism for delivery (legal conditions, restrictions or other legally enforceable obligations)

		Detailed mitigation measures will be developed throughout the various stages of the Scheme’s design in accordance with the DMRB. 

Construction Method Statements and Construction Environmental Management Plans would be prepared and implemented in accordance with standard best practice and DMRB requirements.

Funding and statutory approval of the Scheme are contingent on successful completion of the DMRB process. This process includes integration of mitigation measures at all stages of the project. Compliance with mitigation measures is monitored and audited as part of the project delivery.



		
Characteristics of European Site: A brief description of the European Site should be produced, including information on:



		Name of European Site and its EU code

		Newlyn Downs Special Area of Conservation Site Code: UK0030065



		Location and distance of the European Site from the proposed works

		The Newlyn Downs SAC is located in Cornwall, grid reference SW835544.  

The Scheme is 115 m to the north at the eastern end of the project assessment corridor / Scheme boundary.



		European Site size

		115.41 ha (area)



		Key features of the European Site including the primary reasons for selection and any other qualifying interests (taken from the SAC Citation Information Sheet)

		General Site Character: 

Inland water bodies 1% (Standing water, Running water) (1%).  Heath, Scrub, Maquis and Garrigue, Phygrana 97%.  Other land 2% (including Towns, Villages, Roads, Waste places, Mines, Industrial sites).   

Annex I habitats that are a primary reason for selection of this site

4020 Temperate Atlantic wet heaths with Erica ciliaris and Erica tetralix (* Priority feature)

Newlyn Downs has the largest area in Cornwall of heath rich in Dorset heath Erica ciliaris.  A significant proportion of the E. ciliaris occurs in wetter situations than at Carrine Common.  The sites selected for E. ciliaris heath in Cornwall, where the habitat type is rarer and more fragmented than in Dorset, are important for the representation of the full geographical distribution of Temperate Atlantic wet heaths with Erica ciliaris and Erica tetralix.

Annex I habitats present as a qualifying feature, but not a primary reason for selection of this site

4030 European dry heaths



		Vulnerability of the European Site – any information available from the standard data forms on potential effect pathways (Taken from the Standard Data Natura 2000 form for the SAC)

		The site is described as being particularly vulnerable[footnoteRef:7] to: [7:  As described within the Natura 2000 Standard Data Form (http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0030065 accessed 01.05.17) and Natural England’s Site Improvement Plan (publications.naturalengland.org.uk/file/5923416238456832 accessed 01.05.17) ] 


· Recreational activities (G01).  The site is well used by dog walkers and there is evidence of dog fouling (which can cause localised nutrient enrichment and adverse impacts on heathland vegetation).  It is described that this issue needs further investigation to determine the degree of any impact.

· Air-borne pollutants (H04).  Nitrogen deposition exceeds site relevant critical loads above which it is considered that the quality and character of heathland and wetland vegetation begins to be altered and adversely impacted.  It is described that the main source of aerial nitrogen deposition is the main A30 trunk road which is c. 125 m from the southern boundary of the SAC.

· Invasive non-native species (I01). Buddleia Buddleja davidii is seeding into the site, particularly at the northern end of the site where there is a large infestation of buddleja on an adjacent landfill site.  Japanese knotweed Fallopia japonica is also present in small amounts but is being treated.

In the absence of the Scheme and any intervention, it is expected that the pressures identified above would continue to be exerted at a level where negative effects may be expected on the SAC’s botanical interest features.  

Natural England’s Site Improvement Plan identifies a series of investigations and control measures to be undertaken in the period to 2020 to address the above-described vulnerabilities.  With the implementation of appropriate control measures, the current baseline would be expected to improve in the medium-long term.  

It is considered unlikely that the Scheme would negatively alter the outcome of any such initiatives.  The Scheme is not considered as a pathway to recreational use of the SAC or the spread of buddleja in the northern part of the SAC.  Furthermore, as identified, there would be a reduction in the baseline deposition of nitrogen with the Scheme, which would be likely to positively influence any additional improvement measures implemented.  



		European Site conservation objectives – where these are readily available

		With regard to the SAC and the natural habitats for which the site has been designated (the ‘Qualifying Features’ listed above), and subject to natural change; to ensure that the integrity of the site is maintained or restored as appropriate, and ensure that the site contributes to achieving the Favourable Conservation Status of its Qualifying Features, by maintaining or restoring; 

The extent and distribution of qualifying natural habitats;

The structure and function (including typical species) of qualifying natural habitats; and

The supporting processes on which qualifying natural habitats rely.



		Assessment Criteria: Describe the individual elements of the project (either alone or in combination with other plans or projects) likely to give rise to impacts on the European Site.



		No direct impacts will occur.

With the implementation of appropriate mitigation, and with the appropriate location of construction compounds and haul roads, it is considered unlikely that there will be significant effects as a result of changes in air quality, hydrological processes and hydrogeological processes.  

However, further study is required to confirm this preliminary assessment.  This will be undertaken in Stage 3 of the project as part of detailed studies to inform the Environmental Impact Assessment (refer to Appendix 1 and Chapters 4, 8 and 12 of the Stage 2 EAR for further details on required Stage 3 air, hydrology and hydrogeological studies).   



		Initial Assessment: The key characteristics of the site and the details of the European Site should be considered in identifying potential impacts.  Describe any likely changes to the site arising as a result of:



		Reduction in habitat area

		N/a



		Disturbance to key species

		N/a 



		Habitat or species fragmentation

		None anticipated.  

The heathland fragment bisected by the Scheme located south of the existing A30 and south of Newly Downs SAC, is not considered to be ‘functionally linked’ supporting habitat to the SAC.  

The SAC comprises the ‘largest area in Cornwall’ (> 10 ha) of Temperate Atlantic Wet Heaths with Erica ciliaris and E. tetralix, of which, all associated Site of Special Scientific Interest (SSSI) units are currently in favourable condition.  Conversely, botanical surveys completed in 2016 (refer to Appendix 1) identified only a small (< 1x1m) area of corresponding habitat containing Dorset heath within the heathland fragment to be bisected.  It is not considered that this area is ecologically important in supporting the features for which the SAC has been designated.



		Reduction in species density

		N/a



		Changes in key indicators of conservation value (water quality etc.)

		There is the potential for changes in hydrological and hydrogeological processes and for negative impacts on water quality within the SAC as a result of the Scheme (refer to Appendix 1).  

It is considered likely that such impacts would be effectively mitigated using routine controls during construction and appropriate drainage design to manage water quality during operation.  

However; further details on the location of construction compounds and haul roads, and hydrological and hydrogeological assessments are required to confirm this preliminary assessment.  

Such detail will be available in Stage 3 of the project as detailed studies to inform the Environmental Impact Assessment are progressed further.   



		Climate change

		The Proposed Scheme will likely have a minor effect upon the catchment through the increase in non-permeable surface and potentially the diversion of drainage.  This is considered likely to be negligible given the size of the catchment; and therefore the Scheme is not likely to contribute towards potential effects from climate change which may affect recharge rates and overall flows.  



		Interference with the key relationships that define the structure of the site

		There is the potential for changes in hydrological and hydrogeological processes and for negative impacts on water quality within the SAC as a result of the Scheme (refer to Appendix 1).  

It is considered likely that such impacts would be effectively mitigated using routine controls during construction and appropriate drainage design to manage water quality during operation.  

However; further details on the location of construction compounds and haul roads, and hydrological and hydrogeological assessments are required to confirm this preliminary assessment.  

Such detail will be available in Stage 3 of the project as detailed studies to inform the Environmental Impact Assessment are progressed further.   



		Interference with the key relationships that define the function of the site

		



		Indicate the significance as a result of the identification of impacts set out above in terms of:



		Reduction of habitat area

		No Likely Significant Effects.



		Disturbance to key species

		No Likely Significant Effects.



		Habitat or species fragmentation

		No Likely Significant Effects.



		Loss

		No Likely Significant Effects.



		Fragmentation

		No Likely Significant Effects.



		Disruption

		No Likely Significant Effects.



		Disturbance

		No Likely Significant Effects.



		Change to key elements of the site (e.g. water quality, hydrological regime etc.)

		There is the potential for changes in hydrological and hydrogeological processes and for negative impacts on water quality within the SAC as a result of the Scheme (refer to Appendix 1).  

It is considered likely that such impacts would be effectively mitigated using routine controls during construction and appropriate drainage design to manage water quality during operation.  

However; further details on the location of construction compounds and haul roads, and hydrological and hydrogeological assessments are required to confirm this preliminary assessment.  

Such detail will be available in Stage 3 of the project as detailed studies to inform the Environmental Impact Assessment are progressed further.   



		Describe from the above those elements of the project, or combination of elements, where the above impacts are likely to be significant or where the scale or magnitude of impacts is not known



		Further hydrological and hydrogeological assessments are required to determine whether there will be impacts upon Newlyn Downs SAC as a result of the Scheme.    



		Outcome of screening stage (delete as appropriate)

		Significant Effects are Likely

Sufficient Uncertainty Remains

Not Likely to be Significant Effects



		Are the appropriate statutory environmental bodies in agreement with this conclusion 

		Initial consultation with Jeremy Clitherow, Natural England, has been undertaken to date.  This has been to confirm the adopted approach to Assessment of Implications on European Sites (AIES). Mr Clitherow agreed that the fragment of heath bisected by the Scheme is not likely to be considered to be functionally supporting habitat.

Further consultation in progress.










appendix 1: summary of supporting studies 

Air quality: Relevant Details Summarised from Chapter 12, EAR

Methods

Activities with a low potential to impact significantly on receptors were assessed qualitatively i.e. with reference to the general characteristics of the impact and subjective assessment of the magnitude of the impact.  Those activities with a greater potential impact have been assessed in detail, using numerical methods.  A qualitative assessment of impacts on the local road network from construction-related traffic and traffic management measures was undertaken in relation to the objectives set out in the UK’s Air Quality Strategy.  The assessment of the operational traffic related air quality impacts was undertaken quantitatively since changes in vehicle emissions, as a result of changes to traffic flows, speeds and alignments, are the most significant potential impact of the scheme.  The assessment of traffic impacts is limited to nitrogen dioxide and particulate matter (as PM10) since these are the pollutants most affected by changes in emissions from traffic and at greatest risk of exceeding the UK’s air quality objectives.

The following guidance was used to inform the assessment:

· Department for Environment, Food and Rural Affairs (Defra), Part IV of the Environment Act 1995;

· Local Air Quality Management (LAQM), Technical Guidance LAQM TG(09) 2009;

· DMRB, Volume 11, Section 3, Air Quality, May 2007;

· HA, Interim Advice Note (IAN)170/12 v3, Updated air quality advice on the assessment of future NOx and NO2 projections for users of DMRB Volume11, Section 3, Part 1 Air Quality, November 2013;

· HA, IAN 174/13, Updated advice on evaluating significant local air quality effects for users of DMRB Volume 11, Section 3, Part 1 Air Quality, June 2013;

· HA IAN 175/13 Updated advice on risk assessment related to compliance with the EU directive on ambient air quality and on the production of Scheme Air Quality Plans;

· HA IAN 185/15 Updated traffic, air quality and noise advice for the assessment of link speeds and generation of traffic data into speed bands; and

· Institute for Air Quality Management (IAQM), Guidance on the assessment of dust from demolition and construction, January 2014.

In order to evaluate the impacts on local air quality from the scheme in operation, the approach set out in IAN 174/13, IAN 175/13 HA207/07 was followed.  

Modelled baseline conditions

Ambient concentrations of NOx at ecological receptors lie well within the critical level of 30μg/m3 with a maximum concentration of 7.09μg/m3 at the boundary of Newlyn Downs SSSI decreasing with distance from the roadside (Table 4.7).  

Baseline nitrogen deposition lies within the minimum critical load (10 kgN/ha/yr) and maximum critical load (20 kgN/ha/yr) with a maximum deposition rate at the boundary of Newlyn Downs SSSI of 17.39 kgN/ha/yr (Table 4.8).

Table 4.7: Baseline ambient NOx concentration at ecological receptors

		Distance along transect (m)

		Baseline NOx (μg/m3)



		0

		7.09



		10

		7.02



		20

		6.96



		30

		6.90



		40

		6.85



		50

		6.80



		60

		6.75



		70

		6.71



		80

		6.68



		90

		6.64



		100

		6.61



		110

		6.58



		120

		6.56



		130

		6.53



		140

		6.51



		150

		6.48



		160

		6.46



		170

		6.44



		180

		6.43



		190

		6.41



		200

		6.39







Table 4.8: Baseline nitrogen deposition at ecological receptors

		Distance along transect (m)

		Baseline N deposition (kgN/ha/yr)



		0

		17.39



		10

		17.39



		20

		17.39



		30

		17.38



		40

		17.38



		50

		17.38



		60

		17.38



		70

		17.37



		80

		17.37



		90

		17.37



		100

		17.37



		110

		17.37



		120

		17.37



		130

		17.36



		140

		17.36



		150

		17.36



		160

		17.36



		170

		17.36



		180

		17.36



		190

		17.36



		200

		17.36







Value (sensitivity) of resource

The sensitivity of ecological receptors to demolition, earthworks and construction dust impacts is low due to the distance between potential sources of fugitive dust and the receptors (> 50m, low sensitivity as defined in IAQM guidance) and medium for trackout of dust by construction vehicles leaving / entering the site.  

Table 4.7: Sensitivity of the area to construction dust impacts.

		Potential Impact

		Sensitivity of the surrounding area



		

		Demolition

		Earthworks

		Construction

		Trackout



		Ecological

		Low

		Low

		Low

		Medium







Construction Dust Impacts

The sensitivity of the area to the impacts here assessed has been categorised in Section 4.4. 

It should, at this point, be noted that dust risk levels do not remain constant at all times.  Actual risks on any given day will depend on the activities being undertaken on site, the meteorological conditions and the proximity of receptors to activities with high dust generating potential.  This variability is particularly relevant given the large area over which the works will take place which will not have construction activities across the whole site for the whole construction period.  This is therefore a conservative assessment, indicative of the maximum potential impact of construction related dust at any given time.  

The dust emission magnitude was then combined with the sensitivity of the area to determine the risk of dust impacts as summarised in Table 4.9.  The proximity of existing routes to the Newlyn Downs SAC leads to a medium risk of impacts from trackout in the absence of mitigation, though with the application of best practice and mitigation measures as outlined in Section 4.7 all potential impacts can be mitigated and no adverse effects will occur.

Table 4.9: Risk of construction dust impacts in the absence of mitigation

		

		Demolition

		Earthworks

		Construction

		Trackout



		Ecological

		Low

		Low

		Low

		Medium







Operational Impacts

At Newlyn downs SAC, each option has a negligible effect on both ambient NOx concentrations and nitrogen deposition.  Small decreases in concentration are predicted across the site under each option and ambient NOx concentrations remain well within the critical level of 30μg/m3 with a maximum concentration of 5.16μg/m3 under each option (Table 4.11).  Similarly, nitrogen deposition rates (Table 4.12) remain between the minimum and maximum critical loads (10 – 20 khN/ha/yr) and decrease slightly as a result of the route realignment (Do Minimum – 17.37 kgN/ha/yr, with scheme – 17.33 kgN/ha/yr)

Table 4.11:Ambient NOx concentrations at ecological receptors (critical level = 30μg/m3)

		Distance along transect (m)

		Baseline NOx (μg/m3)

		2022 Do Minimum NOx (μg/m3)

		2022 Option A NOx (μg/m3)

		2022 Option B NOx (μg/m3)



		0

		7.09

		5.92

		5.16

		5.16



		10

		7.02

		5.87

		5.16

		5.16



		20

		6.96

		5.83

		5.16

		5.16



		30

		6.90

		5.79

		5.15

		5.15



		40

		6.85

		5.75

		5.15

		5.15



		50

		6.80

		5.72

		5.15

		5.15



		60

		6.75

		5.69

		5.15

		5.15



		70

		6.71

		5.67

		5.15

		5.15



		80

		6.68

		5.64

		5.15

		5.15



		90

		6.64

		5.62

		5.15

		5.15



		100

		6.61

		5.60

		5.14

		5.14



		110

		6.58

		5.58

		5.14

		5.14



		120

		6.56

		5.56

		5.14

		5.14



		130

		6.53

		5.54

		5.14

		5.14



		140

		6.51

		5.53

		5.14

		5.14



		150

		6.48

		5.51

		5.14

		5.14



		160

		6.46

		5.50

		5.14

		5.14



		170

		6.44

		5.48

		5.14

		5.14



		180

		6.43

		5.47

		5.14

		5.14



		190

		6.41

		5.46

		5.14

		5.14



		200

		6.39

		5.45

		5.14

		5.14







Table 4.12: Nitrogen deposition at ecological receptors. (critical load = 10 – 20 kgN/ha/yr)

		Distance

		Baseline N deposition (kgN/ha/yr)

		2022 Do Minimum N deposition (kgN/ha/yr)

		2022 Option A N deposition (kgN/ha/yr)

		2022 Option B N deposition (kgN/ha/yr)



		0

		17.39

		17.37

		17.33

		17.33



		10

		17.39

		17.37

		17.33

		17.33



		20

		17.39

		17.37

		17.33

		17.33



		30

		17.38

		17.37

		17.33

		17.33



		40

		17.38

		17.36

		17.33

		17.33



		50

		17.38

		17.36

		17.33

		17.33



		60

		17.38

		17.36

		17.33

		17.33



		70

		17.37

		17.36

		17.33

		17.33



		80

		17.37

		17.36

		17.33

		17.33



		90

		17.37

		17.36

		17.33

		17.33



		100

		17.37

		17.36

		17.33

		17.33



		110

		17.37

		17.35

		17.33

		17.33



		120

		17.37

		17.35

		17.33

		17.33



		130

		17.36

		17.35

		17.33

		17.33



		140

		17.36

		17.35

		17.33

		17.33



		150

		17.36

		17.35

		17.33

		17.33



		160

		17.36

		17.35

		17.33

		17.33



		170

		17.36

		17.35

		17.33

		17.33



		180

		17.36

		17.35

		17.33

		17.33



		190

		17.36

		17.35

		17.33

		17.33



		200

		17.36

		17.35

		17.33

		17.33







Water and Road Drainage: Relevant Details Summarised from Chapter 12, EAR

Methods

The value and sensitivity of potential receptors was considered in terms of indicators such as quality, scale, rarity and substitutability.  The criteria were developed following the general guidance of HD 45/09.  The overall significance of potential impacts on the watercourses considered both the magnitude of the impact against the value of the receptor. 

Impacts to Chemical water quality

It is likely that risks to the quality of the water environment can be largely mitigated during construction through the implementation of a CEMP.  The magnitude of impact to surface water features is likely to be moderate to minor adverse at this stage, with the greatest risks associated with works within close proximity of identified water features (i.e. <100m over which distance pollutants can easily flow overland).  Impacts to water features are most likely be associated with increased sediment load which is difficult to fully mitigate even with the implementation of a CEMP, particularly where works are over or in close proximity of a watercourse. However, impacts to water features located further than c. 100m from the extent of the works are likely to be minimal.  Any impact is likely to be short term and temporary as sediments settle and pollutants are treated by natural processes. 

The magnitude of impact to groundwater resources during construction is likely to be negligible to minor adverse, noting that impacts are likely to be greatest if deep excavations or piled foundations are required for over bridges. 

During operation, it is likely that risks to the quality of the water environment can be largely mitigated through the implementation of a robust surface water drainage system.  In particular, this must be sympathetic to sensitivity of the SPZ and adhere to the EA’s groundwater protection policies.  Assuming appropriate drainage and treatment systems are installed, the risks to the quality of the receiving water environment during operation are considered to be negligible. 

Impacts to hydromorphological and ecological water quality

All watercourse crossings are at the upstream extents of the watercourses and therefore impacts are likely to be less than if the crossings were further downstream.  Clear span structures should be promoted and the natural watercourse bed should be maintained.  

It is also noted that both scheme options will also require the infilling on the disused quarry at chainage 12800 – 12900m.  This impact is likely to be major adverse. 

The scheme options both introduce a new impermeable surface that will require a drainage system to collect runoff and, potentially, convey this to a nearby watercourse if infiltration to ground is not taken forward as the proposed option for surface water management. This could result in a slight change to the natural catchment characteristics of the watercourses discussed within this assessment.  This impact on the flow regime to the receiving watercourses is likely to be minimal. However, as many of the ecologically important sites within the study area are reliant on the watercourses that pass through them, this will need to be assessed in greater detail during subsequent stages of the assessment (see below).  Assuming that existing overland flow routes will be maintained and that only the rainfall falling on the road surface will be positively drained, the impacts to hydromorphology are likely to be negligible. 

Impacts to flood risk

Additional impermeable surfaces will be introduced that will cause an increase in the rate and volume of surface water runoff when compared to the baseline condition.  It is assumed that the proposed scheme will be supported by the provision of a robust surface water drainage system that will ensure no increased flood risk to people and property elsewhere up to the 1 in 100 year event and allowing for the potential effects of climate change.  It is also assumed that the required drainage standards will also give consideration to the capacity of the existing drainage system (where this is proposed to serve the new road alignment) and upgrades made where necessary.  The magnitude of the potential impact for both scheme options is considered to be negligible. 

As discussed above, both scheme options will require existing watercourse crossings to be extended or new crossings to be constructed.  It is assumed, however, that any new structures will maintain the capacity of the channel, ensure no increased flood risk up to the 1 in 100 year event considering the potential effects of climate change, and be designed in accordance with DMRB guidance.  

It is also important to note that all new crossings are located in relatively rural areas and therefore the risk to people are property elsewhere is likely to be minimal.  When considering the impact at a local scale, the magnitude of the potential impact associated with the proposed scheme is considered to be negligible to minor adverse.

Catchment Review 

The following information provides evidence, based on a desktop review, to demonstrate that the proposed A30 improvement works will have negligible effect on the hydrology of watercourses that flow through the Newlyn Downs Special Area of Conservation (SAC).

The Flood Estimation Handbook (FEH) online service has been used to identify the likely size and location of the hydrological catchment of the watercourses that flow through the SAC.  A screenshot of the catchment drainage area is provided in Figure 1, derived online using the Integrated Hydrological Digital Terrain Model. Topographic LiDAR data was not available for this location.

Figure 1: Indicative catchment of watercourses that flow through Newlyn Downs SAC



The Integrated Hydrological Digital Terrain Model indicates that the alignment of the existing A30 is broadly outside of the extent of the catchment of the watercourses that flow through the SAC, with the exception the road immediately to the west of Carland Cross roundabout where the A30 skims the southern extent of the catchment.

The Integrated Hydrological Digital Terrain Model is supported by OS mapping, with topographic contours as shown in Figure 2.  The figure indicates that the alignment of the A30 closely follows a natural ridge line, with the majority of the road in the vicinity of the Newlyn Downs SAC located slightly to the south of the ridge.  This supports the mapped extent of the catchment as illustrated in Figure 1.   

Figure 2: Extract of OS mapping

  

The proposed alignment of the A30 has been overlain with the indicative extent of the catchment of the watercourses that flow through the SAC as derived from the Integrated Hydrological Digital Terrain Model.  This is illustrated in Figure 3.  The Figure illustrates that the proposed road will encroach further into the catchment of the SAC when compared to the current road alignment.  The proposed road will be at-grade or raised above existing ground level, thereby introducing a potential barrier to the natural flow of water towards the SAC.  

Review of the catchment area indicates that the area of the catchment that could be ‘cut off’ by the proposed A30 alignment equates to approximately 5% of the total catchment drainage area.  As the largest watercourse that flow through the Newlyn Downs SAC is also understood to be fed by a natural groundwater spring (as can be seen in Figure 2), the potential loss of 5% of the natural catchment drainage area is considered unlikely to have a significant effect on watercourse hydrology. 

Figure 3 Proposed A30 alignment and indicative catchment extent



The surface water drainage strategy for the proposed A30 is still in abeyance, although review of local topography suggests that surface water runoff from the proposed road will either drain east towards existing drainage infrastructure serving the Carland Cross roundabout, or west / south-west and away from the catchment of the watercourses that flow through the SAC.  Appropriate treatment will be provided prior to discharge to the receiving water environment. 

Limitations/Further Studies in Stage 3

The assessment of potential effects is currently based on indicative scheme layout drawings and decisions regarding the proposed design and mitigation have not yet been made.  This is of particular importance when considering impacts associated with the quality of surface water runoff, impacts to hydromorphology and channel hydraulics, and the potential effects of the scheme relating to flood risk.  Similarly, little is currently known regarding the existing and proposed drainage systems.  This will be essential to the detailed assessment of risks associated with water quality and increased flood risk. 

Information regarding baseline flood risks has been obtained from desk based sources and has not yet been discussed with the relevant authorities or informed by review of topographic data.  Further analysis must be undertaken to fully understand the potential risks to the scheme and potential impacts to people and property elsewhere at PCF Stage 3.  

Further information regarding the significance of the watercourses and ponds within close proximity of the scheme options be obtained via site survey in PCF Stage 3.  

Hydrogeology: Relevant Details Summarised from Chapter 8, EAR

Methods

This assessment has been undertaken in accordance with the principles of DMRB Volume 11, Section 2, Part 5 Assessment and Management of Environmental Effects, August 2008; and DMRB Volume 11, Section 3, Part 11 Geology and Soils, June 1993.  Risks have been evaluated on a qualitative basis, in accordance with the methodology set out within CIRIA C552:  Contaminated Land Risk Assessment – A Guide to Good Practice.  This involves classification of the magnitude of the potential consequence of the risk and the probability of that risk occurring.  These classifications are then compared to determine the risk presented by each identified contaminant linkage. 

The existing road forms a catchment divide.  To the east, water drains to the east and south in the catchments of the River Kenwyn, in the south and the River Allen, in the north.  East of Carland Cross, water drains into a tributary of the Tresillian River.  Each of these watercourses is classified as Main River by the EA.

Geology and Geomorphology 

The scheme options may require minor changes to existing ground levels during construction, resulting in some geological and geomorphological change. However, with no geological SSSI or RIGS within the study area, these features will experience no change. There will be no change to these features during the operational phase.

The effect of the development on geology and geomorphology is likely to be neutral or for both development options in both the construction and operational phases.

Soils

The amount of agricultural land take is likely to be similar for the two options but is unlikely to involve loss of > 20 ha of BMV land. As the scheme affects the southern side of the current A30 alignment at Zelah, impacts to known BMV land in the vicinity of Zelah are expected to be minimal. The impact to soil is therefore expected to be negligible adverse during the construction phase and there will be no change during the operational phase.

The effect of the development on soil is likely to be slight adverse for both options during the construction phase and neutral for both options during the operational phase.

Groundwater

There is potential for the creation of new migratory pathways for contaminants during construction.  The PRA indicates the study area may contain contamination sources.  It is assumed, however, that these will be delineated by ground investigation works, which will be undertaken in PCF Stage 3 and the findings taken into consideration during detailed design, in order to delineate areas of concern and mitigate potential impacts.

The effect of the development on the groundwater will be neutral for both options during both the construction and operational phases.

Surface Waters

There is a potential to mobilise existing soil contamination during construction, with possible impacts on surface waters.  However, although intrusive ground investigation works are yet to be undertaken, the PRA indicates it is likely that surface water quality will be adversely impacted (temporarily) by naturally elevated concentrations of some parameters in site soils.

The effect of the development on the surface water will be slight to moderate adverse for both options during construction. There will be no change during the operational phase.

Limitations/Further Studies in Stage 3

The assessment has been carried out using desk-based assessment data only.  No site walkover has been undertaken.

Intrusive ground investigation will be undertaken in PCF Stage 3 to confirm the anticipated ground conditions, the absence of significant sources of contamination or mining voids, and other information for design purposes, such as allowing determination of the appropriate concrete class to be used.  

The scope of investigation will include confirmation of the ALC of the soil resource along the preferred route and determine the waste classification and re-use potential of soils.

National Vegetation Classification Surveys of Heathland Fragment at Carland Cross

Methods 

A National Vegetation Classification (NVC) survey was undertaken on 24th – 25th August 2016 in accordance with best practice survey guidance[footnoteRef:8] by surveyors competent in undertaking NVC survey.  Plant species observed within each habitat type were recorded in accordance with plant species nomenclature in Stace (2010)[footnoteRef:9].  The area subject to the NVC survey comprised heathland, woodland plantation and hedgerows. [8:  Rodwell, J.S. (2006). National Vegetation Classification: Users’ Handbook. Joint Nature Conservation Committee.]  [9:  Stace, C.A. (2010). New Flora of the British Isles (3rd edition). Cambridge University Press, Cambridge.] 


Owing to the possible presence of Erica ciliaris with the survey area, the survey was extended to identify the presence of Erica ciliaris.  The survey method consisted of two surveyors walking a ‘W-shaped’ transect across the entire survey area searching for the presence the plant.  This approach enabled the surveyors to cover as large an area as possible.  

Where the plant was recorded, a grid reference was taken, along with a description of the stand, stand size, a photograph and any associated species. 

Survey Results 

Erica ciliaris was recorded within one location at the western extent of the survey area (grid reference SW 8382 5364).  The plant covered an extent of ground approximately 1 m by 1 m in size.  The plant was growing at the edge of heathland habitat, close to a transition between heathland to scrub habitat.   Associated plant species included Ulex gallii, Erica cinerea and rare clumps of Agrostis curtisii and Molinia caerulea.  Rubus fruticosus agg. was noted growing within close proximity to the Erica ciliaris. 

Several stems within the clump of Erica ciliaris displayed whorls of 4 leaves whilst others displayed whorls of 3 leaves.  The plant therefore displayed some characteristics of the hybrid with Erica tetralix.  

During the NVC survey carried out in August 2016 the heathland, hedgerow and woodland habitats within the survey area displayed an affinity to the following vegetation communities: 

H4 Ulex gallii – Agrostis curtisii heath.

H4a Ulex gallii – Agrostis curtisii heath, Agrostis curtisii – Erica cinerea sub-community.

H4c Ulex gallii – Agrostis curtisii heath, Erica tetralix sub-community.

W23 Ulex europaeus - Rubus fruticosus scrub.

W8c Fraxinus excelsior – Acer campestre – Mercurialis perennis woodland, Hedera helix sub-community and W10c Quercus robur – Pteridium aquilinum – Rubus fruticosus woodland, Hedera helix sub-community.

The approximate area of the habitats within the survey area is 3.5 ha, with the heathland habitat covering approximately 2 ha of this. The proposed scheme severs the survey area and will result in direct loss of approximately 1 ha of heathland and 125 m of hedgerow.  
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Hi Pippa,
Thank you for sending the NVC survey results. I agree that there are only isolated areas of hybrid heath and it seems as if they are not abundant across
the whole site.  I have also contacted Jeremy Clitherow and he agrees that the heathland was not of SAC quality or functionally linked to Newlyn Downs.
He agreed that the conclusion with the AIES is fine as it stands. He was not sure where the text came from in the meeting notes you had from WSP.

Do you have the area of the site? Even though its not regarded as particularly interesting heathland, I think its important that there is as little fragmentation
and loss of habitat to the project. Is it possible to have a replacement area (maybe close by) so that it can count as No Net Loss? It may be pretty poor
heathland but its important for such a big project to show no net loss and even develop net gain.

Having said this, it would be interesting to see what the invertebrate specialist comes up with. Please do send the report when you have it.

Hope that’s enough info for now, but if you need anything from us at this stage, please let me know.

Kind regards,
Laura
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From: Jones, Laura LE (NE) [mailto:Laura.Jones@naturalengland.org.uk] 
Sent: 16 April 2018 14:33
To: Pippa Wood
Cc: Newsome, Amanda (NE)
Subject: Air Quality advice

Hi Pippa,
Unfortunately I have not managed to get you direct contact with an air quality specialists but have
managed to find out guidance regarding HRA Screening and the potential differences between DMRB
and NE significance screening for road schemes.
A document is attached with details.

If you require specific queries regarding this please let me know and I can try and get answers to
these, however our specialists are quite tied up at the moment so I cannot guarantee this.

Hope the information attached is helpful.

Many thanks
Laura

Laura Jones
Lead Advisor
Sustainable Development
Cornwall, Devon and Isles of Scilly Area Team
Natural England

Phone: 02080267476    Mobile: 07775 544994

I work part time (two days a week) so please let me know when you need a response to your email.

www.gov.uk/natural-england

We are here to secure a healthy natural environment for people to enjoy, where wildlife is
protected and England’s traditional landscapes are safeguarded for future generations.

In an effort to reduce Natural England's carbon footprint, I will, wherever possible, avoid travelling to
meetings and attend via audio, video or web conferencing.

This email and any attachments is intended for the named recipient only. If you have
received it in error you have no authority to use, disclose, store or copy any of its contents
and you should destroy it and inform the sender. Whilst this email and associated
attachments will have been checked for known viruses whilst within the Natural England
systems, we can accept no responsibility once it has left our systems. Communications on
Natural England systems may be monitored and/or recorded to secure the effective
operation of the system and for other lawful purposes.

mailto:/O=ARUP/OU=WAC/CN=RECIPIENTS/CN=PIPPA.WOOD
mailto:James.Bellinger@arup.com
mailto:Peter.Hulson@arup.com
mailto:Paul.Clack@arup.com
mailto:james.eastham@arup.com
mailto:Eloise.Arif@arup.com
http://secure-web.cisco.com/1xH_aTnFkt4Ftij1w9N5-5eOL8EdtvhVQYUjDU08HGbeXbVujbFkSmKS8qR2lEnqxmVggZlqv8RP3a2I7uCExNyM5SiKJBC9jj7jRMx8LxaLiX18QwJToqWOH119YscwYWJryxvmBiAJ6yZgPOn0YgPxkRWiJ46rIUYNaxYNwHdZ62mfdEG6cbc_-SJ2pilbb_SGoksSDDMg7yS3vcvkE8-ImRbXqmOz8zozicVw8Go0hDaA-jITh1jSo-N6ygCpm/http%3A%2F%2Fwww.gov.uk%2Fnatural-england
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Overview – an approach to the HRA of road traffic emissions  
The assessment process is required under Part 6 of the Habitats Regulations.   
 
There are four stages to assessment for European Sites. This guidance relates primarily to Stage 1 of 
the process and the scoping of a stage 2 appropriate assessment.  
 
Under the Habitats Regulations, it is the competent authority who must carry out an appropriate 
assessment of any plan or project which is either not directly connected with or necessary to the 
management of an European Site and which is likely to have a significant effect on a European site. A 
competent authority should therefore decide for itself as to the likelihood of a significant effect on a 
site (stage 1 of Figure 1 above), but it is often the case that it may seek advice on this from Natural 


England (The Habitats Regulations define a ‘competent authority’ as including any Minister of the Crown, government 


department, statutory undertaker, public body of any description or persons holding public office, or any person exercising 
those functions (regulation 7(1)).  


 
Furthermore, there is a statutory requirement for a competent authority to formally consult Natural 
England for the purposes of an appropriate assessment (stage 2). This is the only statutory input 
required from Natural England during the HRA process.  
 
When specifically advising a competent authority at this screening stage of HRA as to whether the 
road traffic emissions associated with a plan or project are likely to have a significant effect on a 
European site, Natural England suggests the following sequential approach can be taken to quickly 
filter out those proposals posing no credible risk.  
 
Firstly it considers the evidence about emission types and distance that emissions are likely to travel 
to identify whether a plan or project might pose a risk to a European site (step 1).If a proposal gives 
rise to emissions that are likely to reach a designated site, the screening assessment should, 
secondly, consider the sensitivity of the qualifying feature(s) at the designated site (step 2). Next, if 
the necessary information is available, establish the feature’s location and its likely exposure to 
emissions (step 3) to confirm the presence or absence of a credible risk.  
 
Where there is the potential for interaction between a sensitive feature and emissions, ascertain either 
the predicted increase in flow of road traffic associated with the plan or project (‘AADT flow’) or the 
predicted process-contribution as a % of the pollution benchmark to act as a screening threshold 
alone (step 4a) and, where the threshold is not exceeded alone, in-combination (step 4b & 4c),. 
These steps inform a decision as to whether a more detailed ‘appropriate assessment’ is required. 
The requirement to specifically consider the risks of ‘in-combination’ effects is explained later. 
Together, these steps represent the “likely significant effect” or “screening” stage. If a proposal alone 
is above the likely significant effect thresholds, there is no need to also look for the risk of in-
combination effects before proceeding to the appropriate assessment stage.  
 
If the likelihood for significant effect cannot be ruled out, Natural England should advise the 
competent authority that an appropriate assessment is needed (step 5). This should focus on 
assessing more precisely the ecological impacts of the emissions on the site in view of its qualifying 
features and conservation objectives. It should take into account any detailed modelling that is or 
becomes available, the best available evidence as to ecological impacts, background levels and 
likelihood for future reductions. Natural England will be consulted by the competent authority for the 
purposes of the assessment and asked for its advice (step 6).  
 
 
Advice on Screening 
•Step 1: Check Distance Criteria and APIS introduction to air pollution 


•Step 2: Habitat sensitivity to that emission type (See Site Relevant Critical Load 


•Step 3: Where practicable, check the likely exposure of the site 's sensitive features to emissions 


•Step 4:Ascertain the process-contribution (either AADT flow or % of Critical Load/Level benchmark) 
from the plan or project 


•Step 4a: apply screening threshold (either 1000AADT or 1%) alone 


•Step 4b/4c: apply screening threshold in-combination 
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Air Quality Significance Screening for Road Schemes – Differences in approach taken in air 
quality significance screening. 
 
There are differences in the approach taken to air quality significance screening by Natural England 
and the Highways Agency in its Design Manual for Roads and Bridges (DMRB). To better understand 
the significance of the differences in screening approaches we undertook a theoretical exercise using 
the DMRB Screening Model. Using average traffic flow and speed figures calculated from DfT 
datasets, we modelled whether the NOx outputs could result in a change of > 1% of critical/load level 
on different road types (motorway, dual A road, single A road, and rural road), under each of the 
DMRB scenarios. This suggested that, under certain scenarios, the DMRB methodology may screen 
out schemes where NE’s approach would have screened them in.   
 
Natural England advises that DMRB modelling was sufficiently similar to 1% of critical load 
(benchmark for nitrogen deposition) in some cases but not all.   
 
The DMRB uses 5 criteria for screening.  NE modelled these against our screening threshold of 1% 
CL and found that the following criteria exceeded the 1% CL (alone and in combination) i.e. they were 
not inconsequential even though DMRB approach would screen them out.   


 Where there was a speed increase of 10km/h there was a change of > 1% critical 
loads/levels for all road types except minor roads.  


 Where there was an HDV AADT increase of 200 there was change of > 1% critical 
loads/levels on all road types except motorways.  


 
This suggested that, under these two scenarios above, the DMRB methodology may screen out 
schemes where NE’s approach would have screened them in.     
 
As a result of these findings,  the air quality assessment of the A30 proposal needs to include further 
assessment where these 2 scenarios would have screened the road out as insignificant using the 
DMRB methodology.as well as when  the 1000 AADT threshold has been exceeded when the road 
edges are within 200m of a protected site (see summary table below). 
 
Table 1  


Road Type 
 


Further assessment required:   
(Schemes which may be incorrectly 
screened out for air quality impacts by HA 
DMRB approach because they do not 
trigger the screening thresholds listed 
below) 


Accept DMRB Approach: 
(Schemes which are likely to be correctly 
screened out for air quality impacts by the 
HA DMRB approach because they do not 
trigger the screening thresholds listed 
below) 


Dual A Roads 
 


 heavy duty vehicle flows (HDV) will 
change by 200 AADT or more 


 daily average speed will change by 10 
km/hr or more 


 daily traffic flows will change by 1000 
AADT or more 


 
 
 


 
 
 



http://laqm.defra.gov.uk/laqm-faqs/faq27.html
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Note 1:  The DMRB guidance is designed for motorways and trunk roads, which generally have very 
large volumes of traffic, and where an increase of 1000 AADT and/or 200 HDV would generally be 
considered negligible by the HA on the basis of traffic flows as opposed to emissions.  
 
Another common screening criteria used in the industry is screening out further assessment of roads 
when: 


 there are changes in traffic of <10% AADT outside of an Air Quality Management Area 
(AQMA),  


 there are changes in traffic of <5% AADT inside an AQMA.  
 


These figures originally came from DfT’s WebTAG guidance, but were reiterated in the Environmental 
Protection UK (EPUK) 2010 guidance ‘Development Control: Planning for Air Quality. This is often 
more conservative for roads with lower traffic flows, and is widely used.     
 
Note 2:  The calculations used in DMRB are based in old emission factors, and there have been 
several iterations of emission factors published since then. At this stage we cannot be certain whether 
this version of the DMRB screening model over-predicts or under-predicts emissions. There are 
particular problems with future year scenarios, where the fall off in NOx concentrations can be 
predicted to be larger than reality.  
 
Therefore, whilst predicted concentrations in 2007/8 may have been broadly similar to real life 
concentrations, predicted concentrations in 2013 are likely to be incorrect.    
 
Highways Agency has recently published an Interim Advice Note 170/12 (November 2012) which 
provides advice on the use of alternative future NOx and NO2 projections set out by the Department 
for Environment, Food and Rural Affairs (Defra) in April 2012, using gap analysis.  The HA Long Term 
Gap Analysis Calculator can be used to calculate adjusted emissions for future years (Link).  We 
should be aware of this issue and ensure that HA staff and others take account of the Defra 2012 
emission factors by applying the IAN 170/12 in any modelling they undertake.     



http://www.dft.gov.uk/ha/standards/ians/pdfs/ian170.pdf

http://www.dft.gov.uk/ha/standards/ians/index.htm





16/04/2018 


 


4 
 


Comparison of Natural England and Highways Agency Approach to Air Pollution Assessment 


Natural England    Highways Agency 


 
 
 
 
 


 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 


Highways Agency have a similar process for 
Stage 1 as natural England.   See Paragraph 
3.13 of DMRB Air Quality Advice Note. 


Natural England 
NOT consulted. 


 


Stage 2 – Significance screening stage 
- is the proposal likely to have a significant effect on the site(s)? 
- is the site(s) sensitive to air pollution?   
- is the predicted exposure likely to have a significant effect on the designated site?   
If the process contribution is less than 1% of the relevant long-term benchmark 
(Environmental Assessment Level, Critical Level or Critical Load), the emission is not 
likely to have a significant effect alone or in combination irrespective of the 
background levels.  Where the predicted contribution from the process is greater 
than 1%, consideration needs also to be given to the predicted environmental 
contribution (PEC). Where the PEC (background + process contribution) is less than 
70% of the critical load/level then  a conclusion of no likely significant effect can be 
reached, even if the process contribution is greater than 1%. 
 


Stage 3 – Detailed assessment 
Does a more detailed assessment show the potential for adverse effects on 
the site(s)? Consider robustness of detailed modelling, precise feature location, 
in combination effects etc. 
Various assessment criteria (pollution level as % of critical load), currently 
under review, but none yet defined for transport sector. 
 


Stage 4 – Potential mitigation 
Are there effective mitigation measures that can be put into place to reduce 
any impact to an acceptable level? 


See Paragraph 3.40 – 3.45 of DMRB Air Quality 
Advice Note sections.  


Annex F of the DMRB Air Quality Advice Note defines the 
methodology used for detailed assessment.  It makes use of 
the DMRB Screening Method (Annex C of the DMRB Advice 
Note) 
 


Highways Agency ask are there any roads that are likely to be 
affected by the proposals? Affected roads are those that 
meet any of the following criteria: 
• road alignment will change by 5 m or more; or 
• daily traffic flows will change by 1,000 AADT or more; or 
• Heavy Duty Vehicle (HDV) flows will change by 200 AADT or 
more; or 
• daily average speed will change by 10 km/hr or more; or 
• peak hour speed will change by 20 km/hr or more. 
 


Natural England 
Consulted 
 


Stage 1 – Distance screening 
Is the proposed development close to any designated site(s) upon which air 
emissions could have an adverse effect?  
Based on distance criteria  - for roads this is 200m from the edge of the road 


Natural England 
Consulted 


Natural England 
Consulted 
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Overview – an approach to the HRA of road traffic emissions  
The assessment process is required under Part 6 of the Habitats Regulations.   
 
There are four stages to assessment for European Sites. This guidance relates primarily to Stage 1 of 
the process and the scoping of a stage 2 appropriate assessment.  
 
Under the Habitats Regulations, it is the competent authority who must carry out an appropriate 
assessment of any plan or project which is either not directly connected with or necessary to the 
management of an European Site and which is likely to have a significant effect on a European site. A 
competent authority should therefore decide for itself as to the likelihood of a significant effect on a 
site (stage 1 of Figure 1 above), but it is often the case that it may seek advice on this from Natural 

England (The Habitats Regulations define a ‘competent authority’ as including any Minister of the Crown, government 

department, statutory undertaker, public body of any description or persons holding public office, or any person exercising 
those functions (regulation 7(1)).  

 
Furthermore, there is a statutory requirement for a competent authority to formally consult Natural 
England for the purposes of an appropriate assessment (stage 2). This is the only statutory input 
required from Natural England during the HRA process.  
 
When specifically advising a competent authority at this screening stage of HRA as to whether the 
road traffic emissions associated with a plan or project are likely to have a significant effect on a 
European site, Natural England suggests the following sequential approach can be taken to quickly 
filter out those proposals posing no credible risk.  
 
Firstly it considers the evidence about emission types and distance that emissions are likely to travel 
to identify whether a plan or project might pose a risk to a European site (step 1).If a proposal gives 
rise to emissions that are likely to reach a designated site, the screening assessment should, 
secondly, consider the sensitivity of the qualifying feature(s) at the designated site (step 2). Next, if 
the necessary information is available, establish the feature’s location and its likely exposure to 
emissions (step 3) to confirm the presence or absence of a credible risk.  
 
Where there is the potential for interaction between a sensitive feature and emissions, ascertain either 
the predicted increase in flow of road traffic associated with the plan or project (‘AADT flow’) or the 
predicted process-contribution as a % of the pollution benchmark to act as a screening threshold 
alone (step 4a) and, where the threshold is not exceeded alone, in-combination (step 4b & 4c),. 
These steps inform a decision as to whether a more detailed ‘appropriate assessment’ is required. 
The requirement to specifically consider the risks of ‘in-combination’ effects is explained later. 
Together, these steps represent the “likely significant effect” or “screening” stage. If a proposal alone 
is above the likely significant effect thresholds, there is no need to also look for the risk of in-
combination effects before proceeding to the appropriate assessment stage.  
 
If the likelihood for significant effect cannot be ruled out, Natural England should advise the 
competent authority that an appropriate assessment is needed (step 5). This should focus on 
assessing more precisely the ecological impacts of the emissions on the site in view of its qualifying 
features and conservation objectives. It should take into account any detailed modelling that is or 
becomes available, the best available evidence as to ecological impacts, background levels and 
likelihood for future reductions. Natural England will be consulted by the competent authority for the 
purposes of the assessment and asked for its advice (step 6).  
 
 
Advice on Screening 
•Step 1: Check Distance Criteria and APIS introduction to air pollution 

•Step 2: Habitat sensitivity to that emission type (See Site Relevant Critical Load 

•Step 3: Where practicable, check the likely exposure of the site 's sensitive features to emissions 

•Step 4:Ascertain the process-contribution (either AADT flow or % of Critical Load/Level benchmark) 
from the plan or project 

•Step 4a: apply screening threshold (either 1000AADT or 1%) alone 

•Step 4b/4c: apply screening threshold in-combination 
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Air Quality Significance Screening for Road Schemes – Differences in approach taken in air 
quality significance screening. 
 
There are differences in the approach taken to air quality significance screening by Natural England 
and the Highways Agency in its Design Manual for Roads and Bridges (DMRB). To better understand 
the significance of the differences in screening approaches we undertook a theoretical exercise using 
the DMRB Screening Model. Using average traffic flow and speed figures calculated from DfT 
datasets, we modelled whether the NOx outputs could result in a change of > 1% of critical/load level 
on different road types (motorway, dual A road, single A road, and rural road), under each of the 
DMRB scenarios. This suggested that, under certain scenarios, the DMRB methodology may screen 
out schemes where NE’s approach would have screened them in.   
 
Natural England advises that DMRB modelling was sufficiently similar to 1% of critical load 
(benchmark for nitrogen deposition) in some cases but not all.   
 
The DMRB uses 5 criteria for screening.  NE modelled these against our screening threshold of 1% 
CL and found that the following criteria exceeded the 1% CL (alone and in combination) i.e. they were 
not inconsequential even though DMRB approach would screen them out.   

 Where there was a speed increase of 10km/h there was a change of > 1% critical 
loads/levels for all road types except minor roads.  

 Where there was an HDV AADT increase of 200 there was change of > 1% critical 
loads/levels on all road types except motorways.  

 
This suggested that, under these two scenarios above, the DMRB methodology may screen out 
schemes where NE’s approach would have screened them in.     
 
As a result of these findings,  the air quality assessment of the A30 proposal needs to include further 
assessment where these 2 scenarios would have screened the road out as insignificant using the 
DMRB methodology.as well as when  the 1000 AADT threshold has been exceeded when the road 
edges are within 200m of a protected site (see summary table below). 
 
Table 1  

Road Type 
 

Further assessment required:   
(Schemes which may be incorrectly 
screened out for air quality impacts by HA 
DMRB approach because they do not 
trigger the screening thresholds listed 
below) 

Accept DMRB Approach: 
(Schemes which are likely to be correctly 
screened out for air quality impacts by the 
HA DMRB approach because they do not 
trigger the screening thresholds listed 
below) 

Dual A Roads 
 

 heavy duty vehicle flows (HDV) will 
change by 200 AADT or more 

 daily average speed will change by 10 
km/hr or more 

 daily traffic flows will change by 1000 
AADT or more 

 
 
 

 
 
 

http://laqm.defra.gov.uk/laqm-faqs/faq27.html
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Note 1:  The DMRB guidance is designed for motorways and trunk roads, which generally have very 
large volumes of traffic, and where an increase of 1000 AADT and/or 200 HDV would generally be 
considered negligible by the HA on the basis of traffic flows as opposed to emissions.  
 
Another common screening criteria used in the industry is screening out further assessment of roads 
when: 

 there are changes in traffic of <10% AADT outside of an Air Quality Management Area 
(AQMA),  

 there are changes in traffic of <5% AADT inside an AQMA.  
 

These figures originally came from DfT’s WebTAG guidance, but were reiterated in the Environmental 
Protection UK (EPUK) 2010 guidance ‘Development Control: Planning for Air Quality. This is often 
more conservative for roads with lower traffic flows, and is widely used.     
 
Note 2:  The calculations used in DMRB are based in old emission factors, and there have been 
several iterations of emission factors published since then. At this stage we cannot be certain whether 
this version of the DMRB screening model over-predicts or under-predicts emissions. There are 
particular problems with future year scenarios, where the fall off in NOx concentrations can be 
predicted to be larger than reality.  
 
Therefore, whilst predicted concentrations in 2007/8 may have been broadly similar to real life 
concentrations, predicted concentrations in 2013 are likely to be incorrect.    
 
Highways Agency has recently published an Interim Advice Note 170/12 (November 2012) which 
provides advice on the use of alternative future NOx and NO2 projections set out by the Department 
for Environment, Food and Rural Affairs (Defra) in April 2012, using gap analysis.  The HA Long Term 
Gap Analysis Calculator can be used to calculate adjusted emissions for future years (Link).  We 
should be aware of this issue and ensure that HA staff and others take account of the Defra 2012 
emission factors by applying the IAN 170/12 in any modelling they undertake.     

http://www.dft.gov.uk/ha/standards/ians/pdfs/ian170.pdf
http://www.dft.gov.uk/ha/standards/ians/index.htm
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Comparison of Natural England and Highways Agency Approach to Air Pollution Assessment 

Natural England    Highways Agency 

 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Highways Agency have a similar process for 
Stage 1 as natural England.   See Paragraph 
3.13 of DMRB Air Quality Advice Note. 

Natural England 
NOT consulted. 

 

Stage 2 – Significance screening stage 
- is the proposal likely to have a significant effect on the site(s)? 
- is the site(s) sensitive to air pollution?   
- is the predicted exposure likely to have a significant effect on the designated site?   
If the process contribution is less than 1% of the relevant long-term benchmark 
(Environmental Assessment Level, Critical Level or Critical Load), the emission is not 
likely to have a significant effect alone or in combination irrespective of the 
background levels.  Where the predicted contribution from the process is greater 
than 1%, consideration needs also to be given to the predicted environmental 
contribution (PEC). Where the PEC (background + process contribution) is less than 
70% of the critical load/level then  a conclusion of no likely significant effect can be 
reached, even if the process contribution is greater than 1%. 
 

Stage 3 – Detailed assessment 
Does a more detailed assessment show the potential for adverse effects on 
the site(s)? Consider robustness of detailed modelling, precise feature location, 
in combination effects etc. 
Various assessment criteria (pollution level as % of critical load), currently 
under review, but none yet defined for transport sector. 
 

Stage 4 – Potential mitigation 
Are there effective mitigation measures that can be put into place to reduce 
any impact to an acceptable level? 

See Paragraph 3.40 – 3.45 of DMRB Air Quality 
Advice Note sections.  

Annex F of the DMRB Air Quality Advice Note defines the 
methodology used for detailed assessment.  It makes use of 
the DMRB Screening Method (Annex C of the DMRB Advice 
Note) 
 

Highways Agency ask are there any roads that are likely to be 
affected by the proposals? Affected roads are those that 
meet any of the following criteria: 
• road alignment will change by 5 m or more; or 
• daily traffic flows will change by 1,000 AADT or more; or 
• Heavy Duty Vehicle (HDV) flows will change by 200 AADT or 
more; or 
• daily average speed will change by 10 km/hr or more; or 
• peak hour speed will change by 20 km/hr or more. 
 

Natural England 
Consulted 
 

Stage 1 – Distance screening 
Is the proposed development close to any designated site(s) upon which air 
emissions could have an adverse effect?  
Based on distance criteria  - for roads this is 200m from the edge of the road 

Natural England 
Consulted 

Natural England 
Consulted 
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From: Pippa Wood
To: "Jones, Laura LE (NE)"
Cc: Newsome, Amanda (NE); James Bellinger
Subject: RE: Air Quality advice
Date: 25 April 2018 16:40:55

Thank for this Laura,

I have one query/need for clarity form the AQ specialist:

Are NE saying in the information note provided that a change of less than 200 HGVs
needs to be assessed? It doesn’t specifically state this in the document but it does not state
what the difference is between NE guidance and DMRB? At present we can’t see any
difference.

Cheers

Pippa

mailto:Laura.Jones@naturalengland.org.uk
mailto:Amanda.Newsome@naturalengland.org.uk
mailto:James.Bellinger@arup.com
http://secure-web.cisco.com/1xH_aTnFkt4Ftij1w9N5-5eOL8EdtvhVQYUjDU08HGbeXbVujbFkSmKS8qR2lEnqxmVggZlqv8RP3a2I7uCExNyM5SiKJBC9jj7jRMx8LxaLiX18QwJToqWOH119YscwYWJryxvmBiAJ6yZgPOn0YgPxkRWiJ46rIUYNaxYNwHdZ62mfdEG6cbc_-SJ2pilbb_SGoksSDDMg7yS3vcvkE8-ImRbXqmOz8zozicVw8Go0hDaA-jITh1jSo-N6ygCpm/http%3A%2F%2Fwww.gov.uk%2Fnatural-england


From: Jones, Laura LE (NE)
To: Pippa Wood
Cc: Newsome, Amanda (NE)
Subject: RE: Air Quality advice
Date: 02 May 2018 14:34:24

Hi Pippa,
I have checked with our Air Quality specialist and yes we are saying that less than
200HGV needs assessing. 

Our guidance differed from DMRB in certain situations where our own investigations
have highlighted potential issues with the DMRB methodology for us. One of those
situations is a change of less than 200 HDVs for single and dual carriageway roads.
DMRB would screen that scenario out as insignificant change, but our investigations
have shown that is not necessarily the case and it may lead to a significant change ie
>1% of CL.  So to summarise, yes we do require further assessment where change in
AADT for HDVs is <200 in this instance.

Also to let you know I am out of the office until 30th May. I am on leave now until 21st

and then caught up in meetings until Wednesday 30th. If you need an urgent response
please let Amanda Newsome know.

Many thanks
Laura

mailto:Laura.Jones@naturalengland.org.uk
mailto:pippa.wood@arup.com
mailto:Amanda.Newsome@naturalengland.org.uk
mailto:Laura.Jones@naturalengland.org.uk
mailto:pippa.wood@arup.com
mailto:Amanda.Newsome@naturalengland.org.uk


From: Pippa Wood
To: Jones, Laura LE (NE); Newsome, Amanda (NE); Michael Baker; David Grattan
Cc: Eloise Arif; Catherine Jones (L); Ian Morrow; Chloe Delgery; Jessica Postance; Amanda Murdock; James

Bellinger
Subject: RE: Alignment justifications regarding the heathland a priority woodland [Filed 30 May 2018 08:33]
Date: 22 May 2018 12:48:57
Attachments: image001.gif

image002.png
image005.jpg

Hi Laura,

Thank you for the conversation earlier. In summary:

Thank you for agreed date for face to face in Exeter at 10am to 1pm Wednesday 6th June.

This meeting will be to:
1.     Discuss and agree the Statement of Common Grounds (SoCG), both matters

agreed and disagreed,
2.     Discuss and agree approach to HRA
3.     Discuss and agree ecological design and mitigation

Based on this we (Arup) have agreed to provide 1. the Draft SoCG, 2. Outline to HRA
approach, and 3. Information to inform on mitigation, at least a week ahead of meeting –
being 30th May.

For the meeting we are likely to bring a planner and/or an EIA coordinator (to be
confirmed) and possibly someone from air quality (depending on whether issues can be
resolved prior relating to this, see para below). Therefore, at present assume up to 5 Arup
staff and potentially up to 2 form Highways England.

Further to our discussion re the 200 HGV threshold. All other designated sites within
200m of the road network being assessed within the Traffic / Air Quality modelling either
have a reduction in HGVs (up to – 400 HGV reduction) or no change (0) being predicted.
As such, not sure if the 200 HGV threshold needs anymore discussion. The sites being
taken forward in the HRA have predictions over 200 HGV increase as well as being over
other DMRB thresholds; as such they are already being assessed.

Perhaps if you could pass on this information to the Air Quality team then perhaps no
further discussion relating to A30 assessment is required??

Cheers

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
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Road Investment Programme, being delivered by Highways England, and is receiving a funding
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To: Pippa Wood
Subject: FW: Alignment justifications regarding the heathland a priority woodland
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Hi Pippa,
I have checked with the air quality specialists and they are happy with the rational and methodology,
so no further discussion is needed on this I think?
It will be discussed nationally but from th4e A30 point of view I think we have bottomed it out.
Thanks
Laura
 
 

From: Wills, Mark (NE) 
Sent: 23 May 2018 15:13
To: Zappala, Susan (NE) <Susan.Zappala@naturalengland.org.uk>; Jones, Laura LE (NE)
<Laura.Jones@naturalengland.org.uk>
Subject: RE: Alignment justifications regarding the heathland a priority woodland
 
Hi Laura
I’m not clear in my mind why there might be a reduction in HDVs (is that because they are
adding a lane??), but accepting that is correct, given what has been stated below, it seems
the 200 HDV threshold is not relevant for this particular scheme.
Which is a bit of a result!
Mark
 
 

From: Zappala, Susan (NE) 
Sent: 23 May 2018 14:36
To: Jones, Laura LE (NE) <Laura.Jones@naturalengland.org.uk>; Wills, Mark (NE)
<Mark.Wills@naturalengland.org.uk>
Cc: Hall, Deborah (NE) <deborah.hall@naturalengland.org.uk>; McMullon, Chris (NE)
<Chris.McMullon@naturalengland.org.uk>
Subject: RE: Alignment justifications regarding the heathland a priority woodland
 
Cc for awareness and reduction in urgency
 
Hi Laura
 
If it’s not an issue for the A30 then no problem with the below being used to adjust our advice.
 
This case has highlighted the national need to liaise with Highways England so we will need to
keep an eye on this through the AQ National.
 
Kind regards
 
Susan
 

mailto:Laura.Jones@naturalengland.org.uk
mailto:pippa.wood@arup.com
mailto:Laura.Jones@naturalengland.org.uk
mailto:Mark.Wills@naturalengland.org.uk
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Susan Zappala
Senior Specialist – Air Emissions and Ecotoxicology
Specialist Services and Programmes
Natural England
 
0208 026 1998
0750 057 1995
 

From: Jones, Laura LE (NE) 
Sent: 23 May 2018 10:11
To: Zappala, Susan (NE) <Susan.Zappala@naturalengland.org.uk>; Wills, Mark (NE)
<Mark.Wills@naturalengland.org.uk>
Subject: FW: Alignment justifications regarding the heathland a priority woodland
 
Hi Susan/ Mark,
We have had confirmation from Arup regarding the threshold.
Are you happy with this method?
 
Thanks
Laura
 
 
 

From: Pippa Wood [mailto:pippa.wood@arup.com] 
Sent: 22 May 2018 12:49
To: Jones, Laura LE (NE) <Laura.Jones@naturalengland.org.uk>; Newsome, Amanda (NE)
<Amanda.Newsome@naturalengland.org.uk>; Michael Baker <Michael.Baker@arup.com>; David
Grattan <David.Grattan@arup.com>
Cc: Eloise Arif <Eloise.Arif@arup.com>; Catherine Jones (L) <Catherine-L.Jones@arup.com>; Ian
Morrow <Ian.Morrow@arup.com>; Chloe Delgery <Chloe.Delgery@arup.com>; Jessica Postance
<jessica.postance@arup.com>; Amanda Murdock <amanda.murdock@arup.com>; James
Bellinger <James.Bellinger@arup.com>
Subject: RE: Alignment justifications regarding the heathland a priority woodland
 
Hi Laura,
 
Further to our discussion re the 200 HGV threshold. All other designated sites within
200m of the road network being assessed within the Traffic / Air Quality modelling either
have a reduction in HGVs (up to – 400 HGV reduction) or no change (0) being predicted.
As such, not sure if the 200 HGV threshold needs anymore discussion. The sites being
taken forward in the HRA have predictions over 200 HGV increase as well as being over
other DMRB thresholds; as such they are already being assessed.
 
Perhaps if you could pass on this information to the Air Quality team then perhaps no
further discussion relating to A30 assessment is required??
 
Cheers
 
 
Pippa Wood  |  A30 Ecology Lead 
 
Arup
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   Project title A30 Chiverton to Carland Cross Job number 

256019 

   Meeting name and number      File reference 

  

   Location Natural England, Sterling House, Exeter Time and date 

10:00 4 June 2018 
      Purpose of meeting Natural England Statement of Common Grounds, including mitigation 

design and HRA approach 
      Present Pippa Wood (Arup)  

Michael Baker (Arup) 
Eloise Arif (Arup)  
Laura Jones (Natural England) 
David Hazelhurst (Natural England) 

      Apologies   
      Circulation Those present 

Andy Luke (Arup), Peter Hulson (Arup), Jessica Postance (Arup) 
    
 

 Action 

1. Introduction 
PW introduced the documents sent to NE by Arup, which included 
the Draft Statement of Common Grounds (SoCG) between 
Highways England and Natural England, a file note and figures 
summarising scheme ecological mitigation including a table of all 
multi-species crossings, and file notes summarising the proposed 
HRA approach. 
MB introduced his role on the A30 (stakeholder, land, and DCO 
lead alongside David Grattan). MB queried whether those present 
have been through the DCO process before. LJ has experienced 
DCO during A30 Temple to Higher Carblake Improvement, but 
overall experience within NE Exeter office is not extensive. DH 
experienced DCO process during A30 Bodmin to Indian Queens 
Improvement.  

2. DCO Process and Design Fix 3 
MB introduced DCO timeline. PEIR consultation occurred in 
February 2018 and is now closed, currently embarking on SoCG 
process with Statutory Bodies. Engineering and assessment now at 
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 Action 

Design Fix which will be used for DCO application. Planning on 
submitting application at end of August 2018, followed by 
acceptance period, with examination starting around January 2019. 
There will be time between submission and examination to progress 
matters agreed within the SoCG.  
No significant environmental issues have been highlighted by 
Cornwall Council. MB is currently undertaken more detailed 
consultation with landowners, due to minor changes since February 
consultation (e.g. moving a few ponds, lowering of alignment). 
PW states there have been no changes since PEIR consultation that 
would have a negative impact on ecology. One relevant change 
includes the lowering of scheme alignment at Marazanvose which 
results in a benefit for ecology (green bridge lowered). Lowering of 
scheme alignment elsewhere has resulted in the movement of one 
badger crossing, but it is still within the 500m DMRB guidance. 

3. HRA 
PW states that WSP previously only considered Newlyn Downs 
SAC, due to being within 200m of scheme, but did not consider 
other designated sites that are within 200m of affected road 
network. Therefore, Arup are considering four further sites in 
addition to Newlyn Downs SAC, including Breney Common and 
Goss and Tregoss Moors SAC. 
DH points out that Mid Cornwall Moors SSSI is an extension of the 
Goss and Tregoss Moors SSSI, which was designated in mid-2017. 
The original intention was to extend the SAC boundary at the same 
time but this didn’t happen due to July referendum. PW queries 
whether the extension should be considered within the HRA since it 
was not made a cSAC or pSAC. All agreed not to be considered 
although up-to date botanical surveys should be used as well as 
considering Annex I species within the SSSI designations. 
PW explains that modelling showed nitrogen deposition to be less 
than current on Newlyn Downs SAC. Penhale Dunes SAC and Fal 
and Helford SAC screened out of appropriate assessment as traffic 
modelling shows traffic as same or as less than current in these 
areas. 
PW explains that air quality modelling has shown that there is a 
potential for a significant effect in terms of NOx deposition for 
Breney Common and Goss and Tregoss Moors SAC within 0-10 
metres of the road, which is equal to 0.2% of the entire designated 
site. Arup used the NVC from the A30 Bodmin to Indian Queens to 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DH to send Arup 
info, particularly the 

up to date 
botanical/NVC 
surveys on Mid 
Cornwall Moors 

SSSI 
(By 08/06/18) 
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 Action 

assess whether any of this 0.2% consisted of Annex I habitats for 
which the site was designated and found that on the whole it was 
not. Only one area that was mapped as heathland habitat before the 
Bodmin to Indian Queens road was built is now an embankment 
verge and no longer Annex I habitat. DH has a full and more recent 
(2017) NVC survey data for the mid-Cornwall SSSI designation 
that he can send to Arup (Action as above). 
According to DH, the new SSSI boundary may be within 0-10 
metres of the road, and may be Annex I habitats. DH also mentions 
a HRA for a link road from St Austell near Penhale tip, which 
considered the larger SSSI boundary around Breney Common and 
Goss and Tregoss Moors SAC. 
PW summarises that PINS has commented that construction 
mitigation should not be considered during screening and should 
instead be considered during appropriate assessment. PW’s view is 
that design mitigation should be including in screening as it is 
integral to the scheme, and therefore the sites screened in for 
appropriate assessment are Newlyn Downs SAC (for construction 
mitigation and possible hydrological and sediment effects) and 
Breney Common and Goss and Tregoss Moors SAC (for air quality 
assessment as discussed above). NE agrees with this approach. 
DH mentions that there is a power plant and a bio gas plant near 
Indian Queens at Fraddon, and there has also been an intensification 
of farmland in the area, all of which could contribute to higher 
nitrogen deposition on Breney Common and Goss and Tregoss 
Moors SAC. Therefore, DH queries whether these in-combination 
and background air quality effects have been considered during air 
quality modelling. PW and EA will check with air quality 
specialists within Arup, and can check the APIS website. 
 

4. Statement of Common Grounds 
PW showed SoCG includes entirety of consultation between NE 
and Arup, as well as prior consultation between WSP and NE. LJ 
agrees that it is useful to include all of this in case teams change 
again.  

4.1 Matters Outstanding 
PW and LJ agree that there are no matters outstanding related to 
survey methodology. 

4.1.1 Designated Site Connectivity 

 
 
 
 
 

PW and EA to 
require Link Road 
HRA – possibly 

from CC. 
 
 
 
 
 
 
 

PW and EA to 
query whether in 

combination effects 
from power plants 

and agriculture have 
been considered in 

air quality 
modelling, 

particular at Breney 
Common and Goss 
and Tregoss Moors 

SAC 
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 Action 

In PEIR consultation response, NE queried whether more 
connectivity could be created between designated sites. PW 
explains that no SSSIs are impacted by the scheme, and that it is not 
possible to push the redline boundary or S106 agreements to 
achieve connectivity, as most SSSIs are relatively far away (closest 
is Newlyn Downs SAC/SSSI which Arup have provided 
connectivity for through proposed heathland planting). PW also 
highlights that extensive planting throughout the scheme provides 
habitat connectivity along the route.  
MB mentions that introducing any connectivity elsewhere would 
mean taking land from someone, and therefore has to be justified as 
mitigation for the scheme which is not possible in this situation.  
NE agree with this approach and are happy to move from matters 
outstanding to matters agreed. 

4.1.2 SAC Cattle Grazing Field 
In PEIR consultation response, NE commented on possible effects 
to the conservation management of Newlyn Downs SAC through 
removal loss of the conservation grazing cattle’s supplementary 
grazing fields. PW stated that Arup need to know which fields the 
cattle graze, and whether the area lost is significant enough to affect 
the objectives of the management of the SAC, therefore requiring 
this factor to be included in the HRA.  
DH will look into this, once Arup forward email to DH showing 
area to be lost of that field. 

4.1.3 Quarry Pond 
During 22nd March 2018 bat meeting, Amanda Newsome (NE) 
commented that NE would like to see replacement quarry pond, 
despite quarry pond not being lost. Arup looked at introducing new 
quarry pond but engineers said it was not feasible, as it would be 
too difficult to create anything deep enough for like for like 
replacement. Due to gap identified in WSP bat surveys, Arup 
currently have an SM2 around the quarry pond and are awaiting bat 
results. Arup are therefore not planning on having a like for like 
replacement for the quarry pond, unless bat results indicate that this 
is a significant foraging area - TBC. 
NE agree with this and are happy to move this to matters agreed, 
assuming bat results don’t show this to be a high bat activity area. 
DH mentioned that attenuation ponds created for A30 Bodmin to 
Indian Queens Improvement are now part of the features of interest 

 
 
 
 
 
 
 
 

PW to move to 
matters agreed in 

SoCG 
 

Arup to forward 
area lost email. 
(By 06/06/18 - 

Done) 
DH to find out 

about cattle grazing 
field. And provide 

NE position on 
whether the area to 
be lost would affect 

the conservation 
management of the 

SAC. 
(By 08/06/18) 

 
 
 
 

PW to move to 
matters agreed in 

SoCG 
Arup to research 
attenuation pond 
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 Action 

for the designated site in that area and therefore it may be useful for 
Arup to look into their design. 
MB says that land to replace that lost by landowner north of the 
quarry pond may be provided in open access land to field east of the 
quarry pond. NE do not see an issue with this.  

4.2 SoCG – Matters Agreed 
4.2.1 Ecological and Protected Species Methodology 

NE agree with scoped out surveys, including water vole, great 
crested newt, and white clawed crayfish. 
Arup to update section 1.2.1 to clarify initial disagreement on bats 
and badger to ‘Natural England agrees with the text within the PEIR 
regarding protected species surveys, and those further detailed 
within specific consultation, particularly regarding bats and badger’. 
NE agree with reptile surveys, aquatic ecology surveys, and 
dormouse surveys. 
NE currently checking with otter specialist about Paul Chanin’s 
deviation from DMRB, and agreement is therefore TBC. LJ is fairly 
sure that NE will not have an issue with deviation but needs to 
confirm with specialist. 
NE ornithological specialist had questioned timing of nightjar 
surveys and scoping exercise. Arup currently redoing entire survey. 
NE agree with current statement within SoCG regarding nightjar. 
Lots of back and forth on bats between NE and WSP about 
landscape scale transects in particular. Arup have consulted with 
Amanda Newsome and Kat Walsh from NE on 22nd March 2018 on 
bat memo produced by Arup, and this resulted in agreement on 
methodology, excluding gaps identified. Arup currently conducting 
surveys to cover these gaps. NE agree that only section 1.3.6 is 
required in the SoCG for bats, and they are in agreement with this 
statement. Arup will also include section 1.3.5 regarding 
temperatures in ES. NE in agreement with everything assuming 
new bat results do not show anything different. 
MB says that draft licence application for protected species is 
usually included with the DCO application. PW says this cannot be 
done until surveys are finished. Draft licence application to 
therefore be submitted during examination. NE will notify licensing 
team to expect this. NE will be able to agree with licence ahead of 
examination if made available. 

design for A30 
Bodmin to Indian 

Queens 
Improvement 

 
 
 
 
 
 

Arup to update 
SoCG 1.2.1 with 
agreement dated 

04/06/2018 
 
 

NE otter specialist 
to confirm 

agreement with 
deviation 

 
 
 
 

PW to add in extra 
roost surveys into 
SoCG as well as 

extra activity 
surveys 

 
Arup will send draft 
licence application 

to NE prior to 
examination for 

consultation. 
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 Action 

PW explains badger mitigation crossings and fencing. Justification 
for lack of bait marking is the extensive number of crossings, and a 
crossing for each main sett. Natural England agree with statement 
for badgers in SoCG and emphasise again that above justification 
for lack of bait marking is required for badger licence application. 
The licence team within NE will be consulted with regarding the 
suitability of a project wide licence for badger. 

4.2.2 Ecological Assessment Methodology 
Defra biodiversity metric will not be used for net gain habitat 
calculations. PW will carry out a full habitat assessment instead. NE 
agree with Arup’s alternative as described in consultation and 
SoCG. 

4.2.3 Designated Sites 
Designated sites have been covered in matters outstanding (as 
above), and grazing field TBC as above. 

4.2.4 Potential Ecological Effects 
PW explains the priority woodland holding objection from the 
Woodland Trust. NE agree that woodland is not an ancient 
woodland. Arup produced alignment justification note for this area. 
NE queried whether these trees could be translocated to another 
area – Arup to move to matters outstanding, subject to client 
agreement. If agreed to go into DCO, translocation will come under 
enhancement. DH queried whether the cost could be covered by 
EDF, but PW and MB explained that the projects are mutually 
exclusive. This issue will be moved to matters outstanding until 
client agrees, then can be moved into matters agreed. 
Alignment justification for priority heathland area is that the north 
alignment option goes through/closer to SAC and south alignment 
option goes through archaeology. DH says he agrees with the 
alignment justification and that it is better than the alternatives, but 
however disagrees with NE’s previous comments that the heathland 
fragment is too small for SSSI designation, as he says designations 
are now done on a landscape scale. DH agrees with Arup’s 
approach in replanting/linking the SAC. DH suggested harvest seed 
from Newlyn Downs SAC, and translocate heather from lost 
heathland for new heathland planting. As above, Arup will move to 
matters outstanding pending confirmation from client and landscape 
architects. 
PW to reword SoCG for sections 4.2.2 and 4.2.3 – loss of heathland 
will need to compensated more than 1:1 and translocation and/or 

 NE to notify 
licensing team. 

PW to include bait-
marking 

justification in Draft 
licence 

Arup to consult with 
NE licence team 

about project wide 
badger licence 

 
 
 
 
 
 
 

Arup to move issue 
to matters 

outstanding, 
pending 

confirmation from 
client and landscape 

team about 
translocating trees 

 
Arup to move issue 

to matters 
outstanding, 
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translocating 
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 Action 

seeding from nearby heathland should be considered during 
heathland creation. Keep in matters agreed, dated 04/06/2018. 
Quarry ponds to be moved from matters outstanding to matters 
agreed as above. 

4.2.5 Ecological Design, Mitigation and Enhancement 
NE agree with habitat manipulation and creation for reptiles. 
NE agree with standard construction mitigation and safe places of 
refuge is sufficient for amphibians. 
NE agree with 10 proposed bat underpasses. Arup to reword – NE 
agree that lighting is suitable and is now in scheme. 
NE agree with badger mitigation 
NE agree with otter mitigation 

4.2.6 Habitat Regulations Assessment 
HRA covered in matters outstanding (as above) and can be moved 
to agreed as above. 

4.2.7 Air Quality 
NE agree with air quality. PW to re-word and clarify 

4.2.8 Designated Landscapes and Landscape Character 
PW to reword section 8.1 to ensure it makes sense and consistent 
with response from NE (as provided in email). NE agree with 
methodology and justification for AONB and landscape assessment. 

4.2.9 Landscape and Visual Impacts 
PW to reword section 8.2 to ensure it makes sense and consistent 
with response from NE (as provided in email). NE have said in 
PEIR consultation response have said to use LCAs. PW to check 
and reword for clarification. NE’s landscape specialists had checked 
and were happy with everything. 

4.2.10 Water Quality 
NE agree with approach as set out in the SoCG and that can be 
dated agreed at this meeting. 

4.2.11 Hydrology 
NE agree with approach as set out in the SoCG and that can be 
dated agreed at this meeting. 

PW will combine 
4.2.1 and 4.2.4 

 
 
 
 
 
 
 

PW to reword 
 
 
 
 
 
 
 

PW to reword 
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reword to provide 
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 Action 

LJ suggested adding in green infrastructure approach under 
hydrology, as well as public access land (CROW) – link more to 
landscape work and mention green infrastructure. 

4.2.12 Climate Change Adaptation 
NE agree with approach as set out in the SoCG and that can be 
dated agreed at this meeting. 

5. Closing Comments 
MB queried who would sign SoCG and whether NE happy for draft 
SoCG to go in to application. 
 
 

 
 

PW to update with 
green infrastructure 

 
 
 
 

LJ to check who 
will sign the SoCG 
and whether NE are 
happy for a draft to 
go in for application 
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Importance: High

Hi David and Laura,

Firstly, thank you for the meeting on Monday, our joint efforts are clear represented in the SoCG.

Please find the meeting notes attached.

Within here are the following ACTIONS for Natural England – if possible, as we have only a couple of
weeks to complete the HRA, please could you provide the information as agree by the end of the week
08/06/18 ??

1.     Please send through the ecological (NVC, Inverts??) survey information and associated citations
for the Mid-Cornwall SSSI as discussed. We require this to be included within the HRA, without
we will have to proceed with c. 18 year data as conducted for the Bodmin to Indian Queens
section.

2.     Please could you provide information and decision relating to the cattle grazing and part loss of
grazing field due to the scheme, for inclusion within the HRA. The email attached below shows the
area to be lost for reference.

3.     Please could you confirm with mammal specialist that Paul Cannin’s deviation from DMRB otter
guidance is acceptable in light of otter populations in Cornwall and his knowledge (as provided in
email below).

We will send out an up-dated Draft SoCG when we have updated as discussed and captured in meeting
notes. If there are any additions and/or amendments relating to the meeting notes please let us know.

Thanks again,

Regards

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport Road Investment
Programme, being delivered by Highways England, and is receiving a funding contribution of up to £8m from the
European Regional Development Fund to support the development phase of the scheme.
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		Introduction

PW introduced the documents sent to NE by Arup, which included the Draft Statement of Common Grounds (SoCG) between Highways England and Natural England, a file note and figures summarising scheme ecological mitigation including a table of all multi-species crossings, and file notes summarising the proposed HRA approach.

MB introduced his role on the A30 (stakeholder, land, and DCO lead alongside David Grattan). MB queried whether those present have been through the DCO process before. LJ has experienced DCO during A30 Temple to Higher Carblake Improvement, but overall experience within NE Exeter office is not extensive. DH experienced DCO process during A30 Bodmin to Indian Queens Improvement. 

DCO Process and Design Fix 3

MB introduced DCO timeline. PEIR consultation occurred in February 2018 and is now closed, currently embarking on SoCG process with Statutory Bodies. Engineering and assessment now at Design Fix which will be used for DCO application. Planning on submitting application at end of August 2018, followed by acceptance period, with examination starting around January 2019. There will be time between submission and examination to progress matters agreed within the SoCG. 

No significant environmental issues have been highlighted by Cornwall Council. MB is currently undertaken more detailed consultation with landowners, due to minor changes since February consultation (e.g. moving a few ponds, lowering of alignment).

PW states there have been no changes since PEIR consultation that would have a negative impact on ecology. One relevant change includes the lowering of scheme alignment at Marazanvose which results in a benefit for ecology (green bridge lowered). Lowering of scheme alignment elsewhere has resulted in the movement of one badger crossing, but it is still within the 500m DMRB guidance.

HRA

PW states that WSP previously only considered Newlyn Downs SAC, due to being within 200m of scheme, but did not consider other designated sites that are within 200m of affected road network. Therefore, Arup are considering four further sites in addition to Newlyn Downs SAC, including Breney Common and Goss and Tregoss Moors SAC.

DH points out that Mid Cornwall Moors SSSI is an extension of the Goss and Tregoss Moors SSSI, which was designated in mid-2017. The original intention was to extend the SAC boundary at the same time but this didn’t happen due to July referendum. PW queries whether the extension should be considered within the HRA since it was not made a cSAC or pSAC. All agreed not to be considered although up-to date botanical surveys should be used as well as considering Annex I species within the SSSI designations.

PW explains that modelling showed nitrogen deposition to be less than current on Newlyn Downs SAC. Penhale Dunes SAC and Fal and Helford SAC screened out of appropriate assessment as traffic modelling shows traffic as same or as less than current in these areas.

PW explains that air quality modelling has shown that there is a potential for a significant effect in terms of NOx deposition for Breney Common and Goss and Tregoss Moors SAC within 0-10 metres of the road, which is equal to 0.2% of the entire designated site. Arup used the NVC from the A30 Bodmin to Indian Queens to assess whether any of this 0.2% consisted of Annex I habitats for which the site was designated and found that on the whole it was not. Only one area that was mapped as heathland habitat before the Bodmin to Indian Queens road was built is now an embankment verge and no longer Annex I habitat. DH has a full and more recent (2017) NVC survey data for the mid-Cornwall SSSI designation that he can send to Arup (Action as above).

According to DH, the new SSSI boundary may be within 0-10 metres of the road, and may be Annex I habitats. DH also mentions a HRA for a link road from St Austell near Penhale tip, which considered the larger SSSI boundary around Breney Common and Goss and Tregoss Moors SAC.

PW summarises that PINS has commented that construction mitigation should not be considered during screening and should instead be considered during appropriate assessment. PW’s view is that design mitigation should be including in screening as it is integral to the scheme, and therefore the sites screened in for appropriate assessment are Newlyn Downs SAC (for construction mitigation and possible hydrological and sediment effects) and Breney Common and Goss and Tregoss Moors SAC (for air quality assessment as discussed above). NE agrees with this approach.

DH mentions that there is a power plant and a bio gas plant near Indian Queens at Fraddon, and there has also been an intensification of farmland in the area, all of which could contribute to higher nitrogen deposition on Breney Common and Goss and Tregoss Moors SAC. Therefore, DH queries whether these in-combination and background air quality effects have been considered during air quality modelling. PW and EA will check with air quality specialists within Arup, and can check the APIS website.



Statement of Common Grounds

PW showed SoCG includes entirety of consultation between NE and Arup, as well as prior consultation between WSP and NE. LJ agrees that it is useful to include all of this in case teams change again. 

Matters Outstanding

PW and LJ agree that there are no matters outstanding related to survey methodology.

Designated Site Connectivity

In PEIR consultation response, NE queried whether more connectivity could be created between designated sites. PW explains that no SSSIs are impacted by the scheme, and that it is not possible to push the redline boundary or S106 agreements to achieve connectivity, as most SSSIs are relatively far away (closest is Newlyn Downs SAC/SSSI which Arup have provided connectivity for through proposed heathland planting). PW also highlights that extensive planting throughout the scheme provides habitat connectivity along the route. 

MB mentions that introducing any connectivity elsewhere would mean taking land from someone, and therefore has to be justified as mitigation for the scheme which is not possible in this situation. 

NE agree with this approach and are happy to move from matters outstanding to matters agreed.

SAC Cattle Grazing Field

In PEIR consultation response, NE commented on possible effects to the conservation management of Newlyn Downs SAC through removal loss of the conservation grazing cattle’s supplementary grazing fields. PW stated that Arup need to know which fields the cattle graze, and whether the area lost is significant enough to affect the objectives of the management of the SAC, therefore requiring this factor to be included in the HRA. 

DH will look into this, once Arup forward email to DH showing area to be lost of that field.

Quarry Pond

During 22nd March 2018 bat meeting, Amanda Newsome (NE) commented that NE would like to see replacement quarry pond, despite quarry pond not being lost. Arup looked at introducing new quarry pond but engineers said it was not feasible, as it would be too difficult to create anything deep enough for like for like replacement. Due to gap identified in WSP bat surveys, Arup currently have an SM2 around the quarry pond and are awaiting bat results. Arup are therefore not planning on having a like for like replacement for the quarry pond, unless bat results indicate that this is a significant foraging area - TBC.

NE agree with this and are happy to move this to matters agreed, assuming bat results don’t show this to be a high bat activity area.

DH mentioned that attenuation ponds created for A30 Bodmin to Indian Queens Improvement are now part of the features of interest for the designated site in that area and therefore it may be useful for Arup to look into their design.

MB says that land to replace that lost by landowner north of the quarry pond may be provided in open access land to field east of the quarry pond. NE do not see an issue with this. 

SoCG – Matters Agreed

Ecological and Protected Species Methodology

NE agree with scoped out surveys.

Arup to update section 1.2.1 to clarify initial disagreement on bats and badger to ‘Natural England agrees with the text within the PEIR regarding protected species surveys, and those further detailed within specific consultation, particularly regarding bats and badger’.

NE agree with reptile surveys, aquatic ecology surveys, and dormouse surveys.

NE currently checking with otter specialist about Paul Chanin’s deviation from DMRB, and agreement is therefore TBC. LJ is fairly sure that NE will not have an issue with deviation but needs to confirm with specialist.

NE ornithological specialist had questioned timing of nightjar surveys and scoping exercise. Arup currently redoing entire survey. NE agree with current statement within SoCG regarding nightjar.

Lots of back and forth on bats between NE and WSP about landscape scale transects in particular. Arup have consulted with Amanda Newsome and Kat Walsh from NE on 22nd March 2018 on bat memo produced by Arup, and this resulted in agreement on methodology, excluding gaps identified. Arup currently conducting surveys to cover these gaps. NE agree that only section 1.3.6 is required in the SoCG for bats, and they are in agreement with this statement. Arup will also include section 1.3.5 regarding temperatures in ES. NE in agreement with everything assuming new bat results do not show anything different.

MB says that draft licence application for protected species is usually included with the DCO application. PW says this cannot be done until surveys are finished. Draft licence application to therefore be submitted during examination. NE will notify licensing team to expect this. NE will be able to agree with licence ahead of examination if made available.

PW explains badger mitigation crossings and fencing. Justification for lack of bait marking is the extensive number of crossings, and a crossing for each main sett. Natural England agree with statement for badgers in SoCG and emphasise again that above justification for lack of bait marking is required for badger licence application.

The licence team within NE will be consulted with regarding the suitability of a project wide licence for badger.

Ecological Assessment Methodology

Defra biodiversity metric will not be used for net gain habitat calculations. PW will carry out a full habitat assessment instead. NE agree with Arup’s alternative as described in consultation and SoCG.

Designated Sites

Designated sites have been covered in matters outstanding (as above), and grazing field TBC as above.

Potential Ecological Effects

PW explains the priority woodland holding objection from the Woodland Trust. NE agree that woodland is not an ancient woodland. Arup produced alignment justification note for this area. NE queried whether these trees could be translocated to another area – Arup to move to matters outstanding, subject to client agreement. If agreed to go into DCO, translocation will come under enhancement. DH queried whether the cost could be covered by EDF, but PW and MB explained that the projects are mutually exclusive. This issue will be moved to matters outstanding until client agrees, then can be moved into matters agreed.

Alignment justification for priority heathland area is that the north alignment option goes through/closer to SAC and south alignment option goes through archaeology. DH says he agrees with the alignment justification and that it is better than the alternatives, but however disagrees with NE’s previous comments that the heathland fragment is too small for SSSI designation, as he says designations are now done on a landscape scale. DH agrees with Arup’s approach in replanting/linking the SAC. DH suggested harvest seed from Newlyn Downs SAC, and translocate heather from lost heathland for new heathland planting. As above, Arup will move to matters outstanding pending confirmation from client and landscape architects.

PW to reword SoCG for sections 4.2.2 and 4.2.3 – loss of heathland will need to compensated more than 1:1 and translocation and/or seeding from nearby heathland should be considered during heathland creation. Keep in matters agreed, dated 04/06/2018.

Quarry ponds to be moved from matters outstanding to matters agreed as above.

Ecological Design, Mitigation and Enhancement

NE agree with habitat manipulation and creation for reptiles.

NE agree with standard construction mitigation and safe places of refuge is sufficient for amphibians.

NE agree with 10 proposed bat underpasses. Arup to reword – NE agree that lighting is suitable and is now in scheme.

NE agree with badger mitigation

NE agree with otter mitigation

Habitat Regulations Assessment

HRA covered in matters outstanding (as above) and can be moved to agreed as above.

Air Quality

NE agree with air quality. PW to re-word and clarify

Designated Landscapes and Landscape Character

PW to reword section 8.1 to ensure it makes sense and consistent with response from NE (as provided in email). NE agree with methodology and justification for AONB and landscape assessment.

Landscape and Visual Impacts

PW to reword section 8.2 to ensure it makes sense and consistent with response from NE (as provided in email). NE have said in PEIR consultation response have said to use LCAs. PW to check and reword for clarification. NE’s landscape specialists had checked and were happy with everything.

Water Quality

NE agree with approach as set out in the SoCG and that can be dated agreed at this meeting.

Hydrology

NE agree with approach as set out in the SoCG and that can be dated agreed at this meeting.

LJ suggested adding in green infrastructure approach under hydrology, as well as public access land (CROW) – link more to landscape work and mention green infrastructure.

Climate Change Adaptation

NE agree with approach as set out in the SoCG and that can be dated agreed at this meeting.

Closing Comments

MB queried who would sign SoCG and whether NE happy for draft SoCG to go in to application.





		



























































DH to send Arup info, particularly the up to date botanical/NVC surveys on Mid Cornwall Moors SSSI

(By 08/06/18)

























PW and EA to require Link Road HRA – possibly from CC.















PW and EA to query whether in combination effects from power plants and agriculture have been considered in air quality modelling, particular at Breney Common and Goss and Tregoss Moors SAC





























PW to move to matters agreed in SoCG



Arup to forward area lost email.

(By 06/06/18 - Done)

DH to find out about cattle grazing field. And provide NE position on whether the area to be lost would affect the conservation management of the SAC.

(By 08/06/18)









PW to move to matters agreed in SoCG

Arup to research attenuation pond design for A30 Bodmin to Indian Queens Improvement









Arup to update SoCG 1.2.1 with agreement dated 04/06/2018





NE otter specialist to confirm agreement with deviation









PW to add in extra roost surveys into SoCG as well as extra activity surveys



Arup will send draft licence application to NE prior to examination for consultation.

 NE to notify licensing team.

PW to include bait-marking justification in Draft licence

Arup to consult with NE licence team about project wide badger licence















Arup to move issue to matters outstanding, pending confirmation from client and landscape team about translocating trees



Arup to move issue to matters outstanding, pending confirmation from client and landscape team about translocating heather



PW will combine 4.2.1 and 4.2.4















PW to reword















PW to reword



PW to check and reword to provide clarification





PW to check and reword to provide clarification















PW to update with green infrastructure









LJ to check who will sign the SoCG and whether NE are happy for a draft to go in for application
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From: Pippa Wood 
Sent: 23 May 2018 18:17
To: 'Jones, Laura LE (NE)' <Laura.Jones@naturalengland.org.uk>
Cc: Newsome, Amanda (NE) <Amanda.Newsome@naturalengland.org.uk>; Ben Oakman
<Ben.Oakman@arup.com>; Eloise Arif <Eloise.Arif@arup.com>
Subject: FW: A30 Natural England PEIR Consultation

Hi Laura,

Just trying to tie up some requests from Natural England from the DAS consultation and in the
Consultation Response to the PEIR to ensure they are captured within the Statement of Common Grounds
(SoCG) to reduce NEs response time at a later date and need for presence in a hearing. The Draft SoCG to
follow next week as discussed.

As such please see comments as below:

1.     Natural England stated they would want to see the justification of survey guidance deviation to
decide if they agree / will accept the deviation from standard DMRB methodology by Paul Chanin,
who reduced the search buffer from the recommended 500m to 250m, and instead assumed
presence throughout and focussed survey on identifying breeding and resting places.

Please see Justification as provided below (taken from the Otter Report by Paul Chanin) and
confirm Natural England’s position on deviation from DMRB for the SoCG.

At present, there are no nationally agreed protocols for surveying for otters in connection with
development. The Design Manual for Roads and Bridges (DMRB) Volume 10: Section 4, Part 4
Nature
Conservation Advice in Relation to Otters,” London, 2001 published by the Highways Agency
provides
guidelines for trunk roads and motorways but has not been updated for some time and was written
at a
time when the otter population was at a much earlier stage in its recovery. Today, in many parts of
the UK,
including the whole of southwest England, otters have recolonised their original range and the
need to
establish whether otters are present or not is redundant.
Otters have been present on the Fal and St Austell Catchment Area since the first National Survey
of Otters
in England (Lenton et al., 1981). During the fourth survey, 2000-2002, (Crawford, 2003) they were
recorded
at 80% of the 46 sites searched within the catchment which compares with the 80% positive sites
(out of
158) throughout Cornwall during the fifth national survey, 2009-10, (Crawford, 2010). Five spot
checks on
the small North Coast Streams west of the Camel and north of Truro were also positive in 2009-10
(Crawford, 2010).
In an investigation into otter road casualties on roads in Highways Agency Area 1, Chanin (2000)
reported
that there was a disproportionate number along the watershed between the catchments of the
Camel and
Fowey and between the North Coast Streams and the Fal catchment. Several of these had occurred
on the
section between Carland Cross and Chiverton (Chanin, 2000). There have been more since
(information
supplied by the Environment Agency). It was also noted that, at some of the Cornwall watershed
sites,



multiple casualties had occurred. There are very few culverts along this stretch of road and most
otters
have been killed while moving between catchments, not while moving along a watercourse. Chanin
(2000)
pointed out that river catchments in west Cornwall are relatively small in relation to otter home
ranges, so
the animals are likely to move between them more frequently. Since such movements are likely to
be
across the A30, the small otter population in this area is particularly vulnerable to losses on the
road.
Given these data, it must be assumed that, as throughout the rest of the Southwest region, all
streams in
the area are actively used by otters.
The evidence from national surveys and the frequency of road casualties demonstrates clearly that
the
otter population has been well established in this area for some time. It is more difficult to find
signs of
otters on small streams than large and there is no benefit in carrying out spraint surveys in an area
like this
since absence of signs does not mean absence of otters. All water courses, and most water bodies,
in
southwest England will be used by otters to a greater or lesser extent.
Accordingly, otter signs were recorded when found but survey effort was concentrated on finding
potential
resting sites and breeding sites.

Since otters use several different resting sites within their home range and frequently change
between
them (Green et al. 1984), disturbance caused by development will not have a major impact on
them.
Nevertheless, it is an offence to damage or disturb an otter resting site. Accordingly, surveys were
concentrated in a buffer zone 250m from the A30. To allow for possible small changes in road
alignment,
water courses within 100m of the 250m buffer were also checked where possible.
Searches were confined to water courses and ponds which were surveyed from the water, where it
was
safe and practical to do so, from the bank where not. Tunnels, cavities or shelter large enough to
conceal
an otter were checked for the presence of signs at the entrance.

The small size of streams in this area means that fish will not be very numerous within them.
However,
ponds and lakes, particularly if they are stocked, may have sufficiently high densities and numbers
of fish to
be suitable as breeding sites. Surveys were therefore confined to these.
In order to obtain an overview of potential sites within the area all ponds within 500m of the route
were
surveyed and assessment made of their suitability based on the presence of adequate dense
concealing
cover, suitable den sites and extent of anthropogenic disturbance. A few ponds just beyond this
buffer
were also surveyed to allow for changes in road alignment or if they were larger than average.
Evidence for use as breeding sites was based on indicators identified by Liles. As breeding sites
are only
used for a few months each year (or every other year) absence of signs does not mean that they are
not
used for this purpose.

2.     The land between scheme and Newlyn Downs SAC provides important back up grazing for cattle



which graze the SAC (which are used for the conservation management of the SAC). Natural
England request that the scheme does not constrain the land manager’s ability to manage the SAC.

The potential grazing area to be lost due to the scheme is show below and amounts to
approximately 2.67 hectares (26677.09043m2). 

Nature England to confirm this is a field used by the conservation grazing cattle and whether they
consider this area of grazing lost to be significant as to constrain the land manager’s ability to
manage the SAC. Natural England to confirm position for SoCG.

3.     Natural England’s LVIA requests (in black) as provided in the Consultation Response (07/02/2018)
with Arup’s responses provided below (in red). Please can you provide Natural England
position to capture within the SoCGs.

Designated Landscapes and Landscape Character Nationally Designated Landscapes
The PEIR confirms the St Agnes section of the Cornwall Area of Outstanding Natural Beauty (AONB)
lies approximately 5km north west of the A30. Consideration should be given to the direct and
indirect effects upon this designated landscape and in particular the effect upon its purpose for
designation, as well as the content of the relevant management plan.

The Cornwall AONB unit and the Landscape Officer at CC have both stated that they do not require
effects on the AONB to be assessed (see response to EIA Scoping by Cornwall Area of Outstanding
Natural Beauty [AONB] Unit within Environmental Impact Assessment Scoping Report, Appendix A:
Comments on Scoping for Environmental Study Report, p168). For completeness, however, we are
assessing the indirect landscape effects on this designation, as well as including a representative
viewpoint from St Agnes Beacon. All effects (landscape and visual) on the AONB are assessed as
neutral and insignificant.

Landscape and visual impacts
Natural England would wish to see details of local landscape character areas mapped at a scale
appropriate to the development site as well as any relevant management plans or strategies
pertaining to the area. Full assessment should also be made of the potential impacts of the
development on local landscape character using landscape assessment methodologies. The road
corridor is known to support important archaeological features which are prominent in the local
landscape. These landscape features will require particular consideration.



The Landscape Officer at Cornwall Council has advised that the finest grain of landscape character
assessment available, the Landscape Description Units (LDU’s) are inappropriate for use in assessing
this Scheme. They have therefore requested that the Landscape Character Areas (LCA’s) are used

instead (agreed on 9th August 2017). Four LCA’s are therefore included in the landscape assessment
of effects. 

Natural England supports the publication Guidelines for Landscape and Visual Impact Assessment,
produced by the Landscape Institute and the Institute of Environmental Assessment and
Management in 2013 (3rd edition). The methodology set out is almost universally used for
landscape and visual impact assessment. The assessment should also include the cumulative effect
of the development with other relevant existing or proposed developments in the area.

The assessment will be undertaken with reference to GLVIA3 and to DMRB IAN 135/10 Landscape

and Visual Effects Assessment. This was agreed to by Cornwall Council on 9th August 2017.  An
assessment of cumulative effects will also be carried out.

All other queries should be more generic and require less specialist information, and as such
we should be able to discuss in the meeting.

Kind Regards

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport Road Investment
Programme, being delivered by Highways England, and is receiving a funding contribution of up to £8m from the
European Regional Development Fund to support the development phase of the scheme.
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____________________________________________
From: Hazlehurst, David (NE) 
Sent: 19 June 2018 14:49
To: 'pippa.wood@arup.com' <pippa.wood@arup.com>
Cc: Newsome, Amanda (NE) <Amanda.Newsome@naturalengland.org.uk>;
'Eloise.Arif@arup.comAndy' <Eloise.Arif@arup.comAndy>; 'Luke@arup.com' <Luke@arup.com>;
Jones, Laura LE (NE) <Laura.Jones@naturalengland.org.uk>
Subject: Actions from A30 meeting

Hi Pippa

As discussed please find attached a copy of the agreement map for the land at Newlyn Downs
and a copy of Section 3 which describes the management for each option.

The area in question is currently under HK2 which you can see has been specifically included in
the agreement to provide ‘backup’ grazing for the SAC/SSSI as described in the Indicator of
Success.  So if this area was lost to the road scheme it would certainly affect the ability of the
agreement holder to manage the SAC and ultimately this would have a knock on impact on the
sites designation.

I am currently locating the other information you require and will send this by separate email.

Can you confirm that this answers question 2 below ?

Regards

David
-----------------------
David Hazlehurst
Team Leader
Area 12 East Cornwall Team
Natural England, Polwhele, Truro.  TR4 9AD

Tel:  07980 863092 or 02080 256040

www.gov.uk/natural-england

We are here to secure a healthy natural environment for people to enjoy, where
wildlife is protected and England’s traditional landscapes are safeguarded for
future generations

mailto:David.Hazlehurst@naturalengland.org.uk
mailto:Eloise.Arif@arup.com
mailto:Andy.Luke@arup.com
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PART 3


HLS - Management of environmental features


General conditions on all HLS agreement land


On your HLS agreement land you must follow the general management conditions 
set out below, unless specifically stated otherwise in a subsequent section of this 
agreement. HLS agreement land is all land on which Higher Level Stewardship 
management prescriptions apply, including items within a Capital Works Plan


• Do not apply lime.


• On the conventional land that you manage: do not apply pesticides, except for the 
control of spear thistle, creeping thistle, curled dock, broad-leaved dock, common 
ragwort, nettles or other undesirable species named in your agreement. 
Herbicides may only be applied to these species by weedwiper or by spot 
treatment.


• Do not allow your agreement land to be levelled, infilled, used for the storage or 
dumping of materials or used by motor vehicles or machinery (except where 
necessary for the management of the land), if this is likely to cause long-term 
damage from rutting or compaction of the soil, or otherwise damage areas being 
managed under the scheme.


• Do not light fires (including burning brash or cuttings) where they could cause 
damage to features of archaeological or historic interest, or within ten metres of 
tree canopies or on any areas managed for their wildlife habitat interest. (This 
does not restrict your ability to manage heathland vegetation by controlled burning 
in compliance with the Heather and Grass Burning Regulations 1986 and 
accompanying Code.)


• Do not allow your agreement land to be used for organised games or sports, 
rallies, camping or caravanning, shows or sales where this is likely to damage 
areas being managed for their wildlife habitat interest or features of 
archaeological or historic interest; where this is likely to cause excessive or 
unreasonable disturbance to wildlife being encouraged under your agreement; or 
where this would cause unreasonable restriction to Public Rights of Way or 
"access land" as designated under the Countryside and Rights of Way Act 2000.


• Do not carry out or permit metal detecting or archaeological fieldwork on any of 
the archaeological sites on your holding identified in your Farm Environment Plan, 
unless agreed with your Natural England  adviser in writing. In some cases a 
derogation will also be required.
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HD4 - Management of scrub on archaeological features


Land parcels and associated features managed under this option:


RLR Field Number: SW83543424


RLR Field Number: SW84535996


RLR Field Number: SW84536198


 


General description of the management required:


Trees and shrubs can be very damaging to archaeological features, particularly 
buried deposits, as a result of disturbance by root penetration, by wind throw, or by 
attracting burrowing animals or sheltering stock. This option helps to prevent 
expansion of scrub.


Indicators of Success


<This management is intended to benefit the following archaeological features:
• Scheduled Monument (SAM) - Warren’s Barrow (HER No. 29681)
• World War I and/or II Firing Range including rifle butts & pit (HER No. 55258)
in the vicinity of Cargolls Mine (SW 831 540)
 
• By the end of year 2 the removal of dense scrub and trees from Warren’s
barrow and the immediate surrounding area should be completed to restore
the barrow as an archaeological feature within the landscape.
• By the end of year 2 scrub (brambles, Common [European] gorse) to be
removed from the firing range butt and pit.
• Following initial scrub clearance Warren’s Barrow and the World War I / II
Firing Range feature should be maintained free of scrub through grazing
and/or scrub control for the period of this Agreement.>
 
Management Prescriptions; the dos and don’ts of management


The following rules apply across the whole area being managed under this option. 
• <By the end of year 2 the dense scrub, predominantly composed of Common


(European) gorse, bracken and bramble, from Warren’s Barrow and the
immediate surrounding area should be removed, the extent of removal to be
agreed with your Natural England adviser.


• Stands of willow at the edge of Warren’s barrow enclosure should be retained, as
agreed with your Natural England adviser.


• To restore Warren’s barrow in the context of the landscape it may also be
necessary to remove a small number of surrounding trees, this should be agreed
with your Natural England adviser.


• Do not remove mature trees without any necessary Forestry Commission
approval.


• By the end of year 2 scrub, predominantly brambles and Common (European)
gorse, to be removed from the WWI/II Firing range butt and pit.


• Where large enough cut stumps should be treated with an approved herbicide,
as agreed with your Natural England adviser, this applies to both Warren’s Barrow
and the WW I/II Firing Range features.


• Fencing in the vicinity of Warren’s Barrow may require Scheduled Monument
Consent, following scrub removal you should consult with English Heritage and
obtain any relevant consents.>
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• Scrub regrowth and further encroachment on the historic / archaeological features 
must be prevented by grazing and/or cutting or herbicide treatment...


• To avoid disturbance to nesting birds, do not remove scrub between 1 March and 
31 August. 


• Prevent the spread of weeds, shrubs, saplings or scrub, to avoid damage by 
roots.


• Avoid using heavy machinery and ensure that works do not disturb the ground.
• If you are carrying out scrub clearance, do not grub out stumps and roots, but cut 


(or grind down) stumps level with the land surface.  Prevent vegetation regrowth.
• Remove cuttings or brash from the feature.
• Do not tip, dump or burn any material on the feature.
• Do not plough or re-seed.


• Follow the agreed Management Plan to be produced by Natural England by year 2.
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HK2 - Permanent grassland with low inputs: outside SDA & ML


 


Land parcels and associated features managed under this option:


Fields south of Newlyn DownsRLR Field Numbers: 


SW 8353 6582


SW 8453 3189


 


General description of the management required:


Permanent grassland managed with low inputs of fertiliser and sprays will sustain a 
greater variety of plants and wildlife. The development of a varied sward structure is 
of particular value to insects. Permanent grassland is an important feature of pastoral 
landscapes and can help to protect buried archaeological features. This option may 
deliver benefits to resource protection where placed on fields that are at risk of soil 
erosion or run-off. This option can be used on a whole or part-field basis


 


This management is intended to benefit the following features:


Archaeological feature - Ritual barrow (HER No. 32024.1 at SW 845 539, Field OS 
No. 3189) likely to be remains of a Bronze Age barrow (burial mound) 


Lowland heath - UK BAP Habitat 


Newlyn Downs SAC / SSSI 


 


Management Prescriptions; the dos and don’ts of management:


The following rules apply across the whole area being managed under this option. 
 
• Maintain as grass, do not plough or re-seed.
 
• Do not apply more than 50 kg/ha nitrogen per year as inorganic fertiliser. Where 


animal manures are applied, either alone or in addition to inorganic fertiliser, the 
total rate of nitrogen must not exceed 100 kg/ha N per year. You may find it 
helpful to refer to the table in appendix 2 of the ELS handbook showing average 
total N supplied by various manures. Do not apply animal manures whilst birds 
are nesting in the field. If your current manure and fertiliser application rates are 
less than this, you must not increase applications. You may continue adding lime 
where this is your regular practice.


 
• Do not harrow or roll between 1 April and 31 July.
 
• Supplementary feeding is allowed, but move feeders as often as required to avoid 


poaching and do not feed on or next to archaeological sites, steep slopes, 
footpaths or watercourses.


 
• Manage by grazing and/or cutting but do not cut between 1 April and 31 July. You 


must remove any cuttings.
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• Apply herbicides only to spot treat or weed wipe for the control of injurious weeds 
(i.e. creeping or spear thistle, curled or broadleaved dock or common ragwort), or 
invasive alien species (i.e. Japanese knotweed). 


• No ground disturbance and no machinery to be used on or in the immediate 
vicinity of the ritual barrow in field RLR no. SW 8453 3189. 


• Follow the agreed Management Plan to be produced by Natural England by year 
2. 


 
 
 
Indicators of Success:
• These two fields to be used as back-up land for livestock grazing and for the 


production of silage and /or hay for winter feeding of livestock either in these two 
fields or in the cattle handling area.


• Detrimental indicators would include any evidence of fertiliser run-off or 
eutrophication within the lowland heathland or wet heath/mire habitats or water 
courses on Newlyn Downs and surrounding areas, including land parcels SW 
8453 - 4232, 6582, 7191 and 5995. 


• The eradication of Japanese knotweed by the end of year 5.
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HO1 - Maintenance of lowland heathland 


Land parcels and associated features managed under this option:


RLR Field Number: SW83543424


RLR Field Number: SW84530296


 


General description of the management required:


This option is designed to encourage the appropriate management of existing 
lowland heathland sites in good condition. Such sites require active management 
input to retain their ecological value. Sensitive management, using a combination of 
grazing, cutting and removal, or burning will be required. Archaeological features will 
be protected by the continuation of an appropriate grazing regime and the prevention 
of scrub growth. Maintenance of lowland heathland will help to maintain and 
strengthen the vegetation mosaics characteristic of lowland landscapes.


Indicators of Success


This management is intended to benefit the following features within the
Newlyn Downs Special Area of Conservation (SAC) and Site of Special
Scientific Interest (SSSI):
Atlantic wet heaths with Erica ciliaris and Erica tetralix - Annex I Habitats
Directive 1992
European dry heaths - Annex I Habitats Directive 1992
Lowland heathland UK BAP habitat
World War I and/or II Firing Range including rifle butts & pit (HER No. 55258)
in the vicinity of Cargolls Mine (SW 831 540)
Industrial Mining /Quarry (HER No. 41448, 41489 & 16358) including Cargoll
lead and silver mine (inc. South Cargoll & New Cargoll)
 
By year 5 cover of dwarf shrubs should be between 25% and 90%. overall, except
in habitats closely associated with areas of heathland such as wet willow (carr)
woodland
There should be a wide range of age classes of dwarf shrubs present. This
should include between 10% and 15% cover of pioneer stage, between 25% and
40% cover of building stage, between 25% and 40% cover of mature stage and
between 10% and 30% cover of degenerate stage with no more than 10% cover
of dead dwarf shrubs.
At least 2 desirable wildflower species such as cross-leaved heath, bog myrtle,
and black bog rush, should be occasional in the wet heath/mire vegetation.
Recently burnt areas should cover less than 5% of the land.
Cover of bare ground should be no more than 10%, excluding the areas of
unvegetated mine spoil.
By year 5 the cover of Common (European) Gorse should be no more than 20%.
At least 10% of the area of dwarf shrub heath (including sensitive areas) should
remain unburnt.
Historic feature/s WWI / II Firing Range (including butts and pit) in the vicinity of
Cargoll Mine and the mining remains of Cargolls lead and silver Mine should not
have suffered any further degradation. The butts (mound) to the immediate south
of the firing range pit should be undisturbed and allowed to revegetate naturally. By 
year 2 the scrub in the rifle butt pit should be removed.
Detrimental indicators to the Firing range feature would include scrub growth, fly
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tipping, erosion, damage or disturbance to the re-vegetation of the butt, damage
or disturbance to the structure of the rifle pit. Detrimental indicators for the mining
features and the firing range would include burrows, bare patches, scrub growth,
poaching and erosion (eg: damage from mountain bikes / motor cycles). Do not
place infrastructure such as fences, feeders, water troughs on or near the
archaeological/historical features. Do not locate access routes on or near the
feature/s. There should be no evidence of damage caused by inappropriate
heather burning.
• All SSSI land should be in favourable or recovering condition.
 
 
Management Prescriptions; the dos and don’ts of management


The following rules apply across the whole area being managed under this option. 
<To be achieved by year 10 of the Agreement.
Produce a balanced range and spread of dwarf shrub age classes by controlled
grazing management and controlled rotational burning of up to 5% of the
heathland in any one year (areas to be burnt to be agreed with your Natural
England adviser)
Control Common (European) Gorse by burning and/or cutting particularly where
the European gorse is spreading into the heathland
Graze with cattle suitable for the conditions, to suppress scrub and grasses
during the main growing season. Adjust stocking density to ensure that any young
heather is not damaged, or suppressed by other vegetation.
Ploughing or cultivation is not permitted.
Installing new drainage or modifying existing drainage systems is not permitted
unless agreed with your Natural England adviser.
By the end of year 2 a firebreak network should be completed, as agreed with
your Natural England adviser. Subsequently all firebreaks must be maintained, or
rotated, with new ones created and old ones abandoned.
Do not apply fertilisers, organic manures or waste materials (including sewage
sludge).
Supplementary feeding of silage may be undertaken in the location identified on the 
map supplied by Savills on 28th April 2016. Care must be taken to avoid damaging 
any archaeological features or surrounding heathland habitat, during the process of 
supplementary feeding.
 
Control undesirable plant species such as Bracken, Creeping Thistle, Spear
Thistle, Curled Dock, Broad-leaved Dock and Common Ragwort so that their
cover is less than 10%. The control method to be agreed with your Natural
England adviser.
Control trees and scrub so that their cover is less than 15%. Some scrub should
be maintained, particularly some stands of mature scrub. By year 3 pines and
non-native planted trees should be removed from the heathland (see photo
below).
To protect the historic feature/s WWI / II Firing Range (including the butts and pit)
in the vicinity of Cargoll Mine do not place anything likely to cause ground
disturbance.
Follow the agreed Management Plan to be produced by Natural England by year
2.
>
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HO2 - Restoration of lowland heath


Land parcels and associated features managed under this option:


RLR Field Number: SW83535091


RLR Field Number: SW83537191


 


General description of the management required:


This option is aimed at restoration of lowland heathland that is not currently in 
good/favourable condition, including on sites whose management has been 
neglected. Such sites are likely to have become degraded by scrub, bracken, gorse, 
invasive grasses or secondary woodland encroachment, and in some cases 
overgrazing and too frequent burning, and may or may not currently be under active 
management. Soil type, management history and location in relation to existing 
heathland sites will be significant factors in determining suitability. Significant site 
clearance and weed control may be needed, but it is expected that, following suitable 
treatment, heathland vegetation will re-establish without the need for seeding from 
external sources. This option will help to restore and strengthen the vegetation 
mosaics characteristic of lowland heathland, and thus enhance the integrity of the 
historic landscape character of the area, retain and manage historic environment 
features and benefit heathland wildlife.


Indicators of Success


This management is intended to benefit the following features within and
adjacent to the Newlyn Downs Special Area of Conservation (SAC) & Site of
Special Scientific Interest (SSSI):
Atlantic wet heaths with Erica ciliaris and Erica tetralix - Annex I, Habitats
Directive 1992
European dry heaths - Annex I, Habitats Directive 1992
Lowland heathland - UK BAP Habitat
 
By year 5, cover of dwarf shrubs should be between 10% and 90% in open areas.
By year 10 cover of dwarf shrubs should be between 25% and 90% in open
areas.
By year 5 there should be a wide range of age classes of dwarf shrubs present.
This should include between 10% and 40% cover of pioneer stage, between 10%
and 50% cover of degenerate stage and no more than 20% cover of dead dwarf
shrubs.
By year 10 there should be a wide range of age classes of dwarf shrubs present.
This should include between 10% and 15% cover of pioneer stage, between 10%
and 30% cover of degenerate stage and no more than 10% cover of dead dwarf
shrubs.
By year 5 recently burnt areas should cover less than 5% of the land.
By year 10 recently burnt areas should cover less than 10% of the land.
By year 5 cover of Common (European) Gorse should be no more than 10%.
By year 10 cover of bare ground should be between 1% and 10%.
By year 5 a firebreak network should be established .
By year 5 at least 2 desirable wildflower species such as common heather (ling),
cross-leaved heath, Dorset heath, bell heather should be occasional to frequent in
open areas..
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All SSSI land should be in favourable or recovering condition.
 
 
 
 
Management Prescriptions; the dos and don’ts of management


The following rules apply across the whole area being managed under this option. 
To be achieved by year 10 of this Agreement.
 
• By end of year 2 remove areas of scrub and immature secondary woodland, as
agreed with your Natural England adviser, together with arisings, or burn on metal
sheets, in a site to be agreed with your Natural England adviser, and bag and
remove the ash off-site. Grazing is the preferred method of control of scrub
regrowth however if grazing is not effective then unbrowsed regrowth may be
controlled with an approved herbicide using stump treatment or foliar spray.
Restore a balanced range of dwarf shrub age classes by grazing management
and if necessary by rotational burning of small patches as agreed with your
Natural England Adviser.
Control bracken in areas agreed with your Natural England adviser. Use an
approved herbicide or, if no ground-nesting birds or other vulnerable wildlife are
present, cut twice annually or bruise with a suitable roller. Remove the compact
litter mat where it is greater than 5cm deep. Take advice from your Natural
England adviser if the work will be done on areas with archaeological interest.
Provide fire control measures as agreed with your Natural England adviser,
including fire breaks, a fire plan and an adequate water supply.
Graze with cattle suitable for the conditions, to control scrub and grasses and
establish a structural mosaic in dwarf shrub stands. Adjust stocking density to
ensure that vegetation does not suppress heather seedlings or plants, but avoids
stock damage to them.
Operations involving ploughing, sub-surface cultivation, reseeding, installation of
new drainage or modification of existing drainage systems are not permitted
unless agreed with your Natural England adviser.
Do not apply fertilisers, organic manures or waste materials (including sewage
sludge) .
Supplementary feeding will be confined to mineral blocks.
Control undesirable plant species such as Creeping Thistle, Spear Thistle, Curled
Dock, Broad-leaved Dock and Common Ragwort, so that by year 5 their cover is
less than 15% and by year 10 their cover is less than 10%. Agree control methods
with your Natural England adviser.
Control trees and scrub so that by year 5 their cover is less than 25% and by year
10 their cover is less than 5%. Some scrub should be maintained, particularly
some stands of mature scrub
 
Follow the agreed Management Plan to be produced by Natural England by year
2.
 
 
 







AG00267496 / Version 19.0 / 08 Nov 2017 / Part 3 / Page 11 of 12


 
HR2 - Supplement for native breeds at risk


Land parcels and associated features managed under this option:


RLR Field Number: SW83535091


RLR Field Number: SW83543424


RLR Field Number: SW84530296


 


General description of the management required:


This supplement aims to encourage the use of appropriate native breeds of livestock 
(from the approved list and with reference to the guidance) for conservation grazing. 
Evidence suggests that native livestock breeds may have attributes that are better 
suited to harsh climatic conditions, to difficult terrain, to grazing semi-natural 
vegetation and to achieving conservation objectives. This supplement is also aimed 
at contributing towards the genetic conservation of native breeds at risk, when linked 
with ES scheme primary objectives.


Indicators of Success


This management is intended to benefit the following features within the
Newlyn Downs Special Area of Conservation (SAC) & Site of Special Scientific
Interest (SSSI):
Atlantic wet heaths with Erica ciliaris and Erica tetralix - Annex I Habitats
Directive 1992
European dry heaths - Annex I Habitats Directive 1992
Lowland heathland UK BAP habitat
World War I and/or II Firing Range including rifle butts & pit (HER No. 55258)
in the vicinity of Cargolls Mine (SW 831 540)
Industrial Mining /Quarry (HER No. 41448, 41489 & 16358) including Cargoll
 
The number of pedigree-registered breeding stock on the holding, measured by
pedigree registrations for Belted Galloway cattle must be maintained at between
10 and 15 animals by year 2 and stocking rates thereafter must be agreed by your
Natural England adviser.
See also the Indicators of Success for the relevant land parcels / options,
primarily HLS Options H01 Maintenance of Lowland Heathland and H02
• Restoration of Heathland from neglected sites.lead and silver mine (inc. South 


Cargoll & New Cargoll)
 
 
Management Prescriptions; the dos and don’ts of management


The following rules apply across the whole area being managed under this option. 
Grazing will be with pedigree-registered Belted Galloway cattle and/or their
genetically-traceable purebred offspring. Other breeds (cattle or ponies) from the
approved list of ‘native breeds at risk’ may be appropriate but any change from
pedigree-registered Belted Galloway cattle must be agreed in writing your Natural
England adviser.
Stocking density and / or period of grazing must be adjusted, in agreement with
your Natural England adviser, in order to ensure that the management
prescriptions for heathland management under options HO1 and HO2 are
achieved.
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Follow the agreed Management Plan to be produced by Natural England by year
2.
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Goss & Tregoss Moor, east: habitat types
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Goss & Tregoss Moor, west: habitat types
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Contact points and further information 
 
 
This notification document is issued by Natural England’s Devon, Cornwall and Isles of Scilly Area 
Team.   
 
Our address for correspondence is: 
 
Natural England 
Polwhele 
Truro 
Cornwall 
TR4 9AD 
 
Telephone number: 03000 600 100 
E-mail:   midcornwallmoors@naturalengland.org.uk 
 
 
Your contact point for enquiries relating to this notification is the Mid Cornwall Moors SSSI Team. 
 
A second document (Mid Cornwall Moors SSSI - supporting information) is available on request 
from the address above.  This contains information and extracts from relevant documents that 
have been used in the decision to notify this SSSI under Section 28C, and to propose the removal 
of notifications from parts of the previously notified Goss and Tregoss Moors SSSI, Breney 
Common SSSI and Red Moor SSSI under Section 28D.  
 
The date of notification of the Mid Cornwall Moors SSSI is 23 February 2017. 
 
The date of proposed denotification of parts of the previously notified Goss and Tregoss Moors 
SSSI, Breney Common SSSI and Red Moor SSSI is 23 February 2017. 
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1. Summary 
1.1 This document explains why the Mid Cornwall Moors is notified by Natural England as a 


Site of Special Scientific Interest (SSSI).  This document also explains why Natural England 
is of the opinion that parts of the previously notified Goss and Tregoss Moors SSSI, Breney 
Common SSSI and Red Moor SSSI are not of special interest and, therefore, why Natural 
England is proposing to remove the SSSI notifications (a process known as ‘denotification’) 
from parts of them. 


1.2 Natural England works proactively with partners in Mid-Cornwall, including Highways 
England (on award-winning habitat creation alongside infrastructure development), the 
Cornwall Wildlife Trust and Commoners Associations (on appropriate land management) 
and University of Exeter (on community engagement and responses to site protection).  
The SSSI is linked to the Mid Cornwall Moors EU LIFE Nature Project which has worked in 
partnership with land managers to increase the extent of suitable habitat for marsh fritillary 
butterfly Euphydryas aurinia in and around existing designations. 


1.3 Mid Cornwall Moors SSSI supports a diverse mosaic of semi-natural habitats, including 
heaths, lowland fens, unimproved grasslands, broad-leaved woodlands, scrub, and 
species-rich hedgerows, with ponds and waterways.  It is of special interest for the following 
nationally important features that occur within and are supported by the wider habitat 
mosaic: wet and dry lowland heaths; fens (including habitats often referred to as mires and 
swamps); fen woodlands in a mosaic with drier woodland types; unimproved neutral 
grasslands; flowering plants and ferns, invertebrates (including marsh fritillary); breeding 
willow tits Poecile montanus, and geological features. 


1.3 Previously, six SSSIs have been notified in the Mid Cornwall Moors area: Retire Common 
SSSI, Breney Common SSSI, Red Moor SSSI, Goss and Tregoss Moors SSSI, Belowda 
Beacon SSSI and Tregonetha and Belowda Downs SSSI. 


1.4 The Mid Cornwall Moors SSSI includes the majority of the area of these previously notified 
SSSIs.  It also rationalises and clarifies the special interest of the overall area within a 
single landscape-scale designation covering 1,657.11 ha, combining and linking existing 
designations with substantial extensions (totalling 586.84 ha).  This encompasses key 
elements of the local ecological network, including core areas of breeding habitat for the 
marsh fritillary butterfly, and secures connectivity between these areas by identifying key 
linkages and ‘stepping stones’. 


1.5 Twenty-eight small areas (totalling 8.98 ha) within the previously notified Goss and Tregoss 
Moor SSSI, Breney Common SSSI and Red Moor SSSI, are not considered to be of special 
interest and are proposed for denotification. 


1.6 The Annexes to this document comprise the legal papers that detail the interest of Mid 
Cornwall Moors SSSI and the management required to maintain that interest, as well as 
maps showing the land proposed for denotification.  You have a right to make 
representations or objections to the notification of Mid Cornwall Moors SSSI and to the 
proposed denotification of parts of the previously notified SSSIs.  Part 3 of this document 
explains how to do this. 


1.7 Natural England’s consent is required by owners and occupiers before the operations listed 
in Annex 3 can be carried out.  We will work closely with owners and managers, as well as 
other bodies, to ensure that existing operations and new works that are not considered 
likely to damage the special features of the SSSI can be carried out as usual. 


2. The legal background 
2.1 Belowda Beacon SSSI is enlarged under section 28C of the Wildlife and Countryside Act 


1981 and is now known as the Mid Cornwall Moors SSSI.  The Mid Cornwall Moors SSSI 
includes land within and extending beyond Belowda Beacon SSSI (as previously notified in 
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1996) and the boundary incorporates all of Retire Common SSSI (as notified in 1985) and 
Tregonetha and Belowda Downs SSSI (as notified in 2000), and the majority of Breney 
Common SSSI (as notified in 1986), Goss and Tregoss Moors SSSI (as notified in 1988) 
and Red Moor SSSI (as notified in 1986). 


2.2 With effect from the date of this notification under section 28C of the Wildlife and 
Countryside Act 1981, the previous notification of Belowda Beacon SSSI given in 1996 
ceases to have effect (section 28C(5) of the Wildlife and Countryside Act 1981). The 
previous notifications of Retire Common SSSI, Breney Common SSSI, Goss and Tregoss 
Moors SSSI, Tregonetha and Belowda Downs SSSI and Red Moor SSSI do not cease to 
have effect from the date of this notification but, subject to the confirmation of this 
notification under Section 28(5) of the Wildlife and Countryside Act 1981, Natural England 
will treat the previous notifications (insofar as they overlap with the Mid Cornwall Moors 
SSSI) as though they do cease to have effect. 


2.3 Parts of the previously notified Goss and Tregoss Moors SSSI, Breney Common SSSI and 
Red Moor SSSI are not within the land subject to the notification under section 28C.  In the 
opinion of Natural England these areas are not of special interest and they are notified as 
such under section 28D of the Wildlife and Countryside Act 1981.  Removal of these areas 
from these SSSIs is not effective until the date of confirmation of the notifications under 
section 28D(5). 


2.4 Part 9 of this notification document contains the following legal papers required by sections 
28C and 28D of the Wildlife and Countryside Act 1981: 


• a citation detailing the reasons for notification under section 28C (Annex 1) 


• a statement of Natural England’s views on the management of the SSSI (Annex 2) 


• a list of operations requiring Natural England’s consent (Annex 3) 


• maps identifying the land subject to the notifications under sections 28C and 28D 
(Annex 4). 


2.5 The notification of the SSSI under section 28C has several effects.  The key ones can be 
summarised as follows: 


• owners and occupiers must give Natural England notice before carrying out, causing or 
permitting to be carried out any of the activities in the list of operations at Annex 3; 


• owners of land included in the SSSI have a legal obligation to notify Natural England 
within 28 days if the ownership or occupancy of the land changes; 


• it is an offence for any person intentionally or recklessly to destroy or damage the 
special features of the SSSI or to disturb any of the fauna; and 


• other public bodies must consult Natural England before carrying out or authorising any 
works that may damage the SSSI. 


2.6 The notifications under Section 28D of parts of the previously notified Goss and Tregoss 
Moor SSSI, Breney Common SSSI and Red Moor SSSI, which in the opinion of Natural 
England are not of special interest, have several effects.  The key ones can be summarised 
as: 
• they provide the opportunity for you to make representations or objections to the 


proposed removal of the SSSI notifications from these parts; 


• they do not take effect unless and until they are confirmed by Natural England (with or 
without modification), and until such time these parts of the sites remain subject to the 
effects of the previous notifications (the same effects as set out in 2.5 above); and 


• if confirmed (with or without modification), the land subject to the notifications under 
section 28D shall no longer be part of the previously notified SSSIs and therefore shall 
no longer be subject to the effects set out in 2.5 above. 
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If you require any further information or advice on how these notifications affect you, please 
do not hesitate to contact Natural England at the address shown at the beginning of this 
notification document. 


3. Making representations 
You have a legal right to make objections and representations about these notifications.  
Any representations (including those supporting the notification and proposed 
denotifications) or objections should be made in writing by 23 June 2017 to Natural 
England’s Devon, Cornwall and Isles of Scilly Area Team at the address shown on page 2.  
You may wish to seek legal or independent advice and your representative may wish to 
write to us on your behalf. 


3.1 Natural England’s Devon, Cornwall and Isles of Scilly Area Team will consider your 
objections or representations and will try to resolve them.  If there are no unresolved 
objections, approval to confirm the notifications will be considered by an appropriate Natural 
England Director within nine months of these notifications. 


3.2 Any unresolved objections or representations will be considered by the Board of Natural 
England within nine months of this notification.  Following consideration of objections and 
representations, the Board of Natural England may confirm or withdraw all or part of these 
notifications.  In reaching its decision the Board will consider whether, in light of the 
objections and representations received, Natural England remains of the opinion that the 
site is of special scientific interest.  The desirability of the notifications (for instance, for 
socio-economic reasons) will not form part of the Board’s decision. 


3.3 If you wish to emphasise any of your objections or representations to the Board in person, 
you should tell us when you write to us.  You will then be advised of the date and location of 
the Board meeting. 


3.4 Natural England will accept correspondence relating to unresolved objections up to seven 
days prior to the Board meeting at which the confirmation is due to be considered.  
Correspondence received after this date will only be presented to the Board in very 
exceptional circumstances and you will be expected to provide justification as to why there 
has been a delay in providing the information.  The decision whether this information will be 
submitted to the Board is entirely at Natural England’s discretion.  The reason that there is 
a seven day cut off is to allow Board members sufficient opportunity to consider all of the 
issues and read all the relevant paperwork before they meet to take their decision.   


3.5 If there are unresolved objections, confirmation of these notifications is likely to be 
considered at the Board meeting provisionally scheduled for September 2017. 


3.6 Natural England has a policy of openness, which reflects our obligations under the 
Environmental Information Regulations 2004 and the Freedom of Information Act 2000. 
This legislation provides a legal right of access to information held by public bodies. This 
means that we will provide information on how we make our decisions on SSSIs to any 
person on request.  This includes details of objections and representations received.  We 
will assume, therefore, that your representation or objection can be made publicly available 
unless you indicate with clear and valid reasons which (if any) part(s) of these you wish to 
be excluded from this arrangement.  However, you should be aware that the requirements 
of the legislation may mean that we cannot comply with your request that this information 
be withheld. We do, however, respect people’s privacy and will take all reasonable steps to 
consult you before reaching a decision on disclosure of the information. 


3.7 As an individual or organisation with an interest in the Mid Cornwall Moors SSSI, your 
information will be stored and processed on a computer database that will be operated 
within the Data Protection Act 1998. This Act gives individuals the right to know what data 
we hold on them, how we use it and to which third parties it is disclosed. For the purposes 
of the Data Protection Act, the data controller is Natural England, Foss House, Kings Pool, 
1-2 Peasholme Green, York,YO1 7PX. 
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4. Reasons for notification 


4.1 The Mid Cornwall Moors SSSI comprises a diverse mosaic of semi-natural habitats, centred 
on extensive areas of lowland heath and a complex of valley and basin wetlands.  There 
are transitions from these to other drier habitats, including species-rich grasslands, broad-
leaved woodlands, scrub and species-rich hedgerows, as well as open water habitats such 
as ponds and streams.  The site is of special interest for the following nationally important 
features that occur within and are supported by the wider habitat mosaic: 


• Wet and dry lowland heath 
Lowland heath, characterised by dwarf shrubs, is one of the principal vegetation 
communities found across the site. On higher ground and drier slopes the heathland is 
characterised by western gorse Ulex gallii, bristle bent Agrostis curtisii, heather Calluna 
vulgaris and bell heather Erica cinerea. Where the ground conditions are wetter, 
species associated with areas of wet heath include cross-leaved heath Erica tetralix, 
deergrass Trichophorum germanicum, heather, bog moss Sphagnum species, purple 
moor-grass Molinia caerulea and the locally notable white beak-sedge Rhynchospora 
alba.  Lowland heathland is included in the Government’s list of priority habitats and 
species that are of principal importance for the conservation of biodiversity in England1. 


• Fens (including habitats often referred to as mires and swamps) 
The wetter parts of the site support a wide variety of fen types. They are predominantly 
basin fen and bog pool communities, valley fens associated with the wet and dry heath 
and wet woodland communities, and others located around the margins of open water 
bodies. These communities often support taller tussocky fen vegetation in complex 
mosaics with important transitions to wet heath, marshy grassland, woodland and open 
water.  The fens in the Mid Cornwall Moors include communities that are parts of the 
‘lowland fens’ and ‘purple moor-grass and rush pastures’ priority habitats. 


One of the main fen types is characterised by tall tussocks of purple moor-grass with 
black bog rush Schoenus nigricans and bog myrtle Myrica gale.  In the water filled 
hollows between the tussocks, bog mosses, bog asphodel Narthecium ossifragum, 
common cotton-grass Eriophorum angustifolium and sharp flowered rush Juncus 
acutiflorus are locally abundant.  Another fen type is dominated by tussocks of purple 
moor-grass with tormentil Potentilla erecta and cross-leaved heath. 


In valley bottoms, permanently waterlogged nutrient-poor conditions have favoured the 
abundant growth of bog mosses and the formation of a rare type of valley mire, 
characterised by bog asphodel, bog mosses, round-leaved sundew Drosera rotundifolia 
and the locally notable bladderwort Utricularia australis and lesser bladderwort U. 
minor.  Very wet mires with an unstable ‘quaking’ surface occur in waterlogged 
situations where the vegetation is dominated by tall sedges and rushes mixed with a 
wide range of herbs, over a ground layer of bog mosses or brown mosses, including 
Calliergon species.  Bog pool communities are generally recognised by smaller stands 
of wetter vegetation, where shallow water overlies mats of sphagnum and sedge 
species.  These stands tend to pick out lower lying areas where water levels remain at 
or near the surface for much of the year, some of which possibly represent previous 
areas of open water. 


• Woodland 
Extensive willow Salix carr or fen woodland has developed over many parts of the site, 
in particular along stream courses and in the central parts of Goss Moor and Criggan 
Moor.  The canopy is dominated by grey willow Salix cinerea ssp. oleifolia with ash 
Fraxinus excelsior, alder Alnus glutinosa and downy birch Betula pubescens locally 
common.  The ground is waterlogged and supports a rich flora with abundant ferns.  


1 Under section 41 of the Natural Environment and Rural Communities Act 2006. 
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These wet woodlands, which are a priority habitat, exhibit transitions to standing water 
and aquatic vegetation and to drier woodland and associated fen and heath vegetation. 


Drier woodland dominated by pedunculate oak Quercus robur fringes some of the site 
boundaries.  Wood anemone Anemone nemorosa, bluebell Hyacinthoides non-scripta, 
the locally notable southern wood-rush Luzula forsteri and the nationally Near 
Threatened greater butterfly-orchid Platanthera chlorantha are often locally common in 
the ground flora which is rich in ferns and bog mosses where wet hollows occur.  More 
acid conditions are indicated by the presence of bilberry Vaccinium myrtillus. These 
drier woodlands are part of the ‘lowland mixed deciduous woodland’ priority habitat. 


• Neutral grassland 
A damp, heathy form of species-rich neutral grassland occurs as small patches 
contiguous with or surrounded by heath and fen.  The grass composition includes 
frequent common bent Agrostis capillaris, creeping bent Agrostis stolonifera, Yorkshire 
fog Holcus lanatus and cock’s-foot Dactylis glomerata, with crested dog’s-tail, red 
fescue Festuca rubra and heath-grass Danthonia decumbens.  Ribwort plantain 
Plantago lanceolata, cat’s ear Hypochaeris radicata, bird’s foot trefoil Lotus 
corniculatus, creeping cinquefoil Potentilla reptans, marsh thistle Cirsium palustre, red 
clover Trifolium pratense and selfheal Prunella vulgaris are frequent associates. 
Tormentil Potentilla erecta, heath wood-rush Luzula multiflora and heather add a heathy 
element.  These grasslands fall within the ‘lowland meadows’ priority habitat. 


• Flowering plants and ferns 
The extensive mosaic of semi-natural habitats supports an outstanding assemblage of 
at least 12 nationally rare2 and nationally scarce3 flowering plant and fern species.  
Populations of two nationally rare priority species are of national importance in their own 
right: Cornish eyebright Euphrasia vigursii, an endangered species endemic to England, 
and coral-necklace Illecebrum verticillatum, listed as vulnerable to extinction in Great 
Britain. The assemblage also includes ten nationally scarce species: yellow centaury 
Cicendia filiformis, marsh clubmoss Lycopodiella inundata, pale dog-violet Viola lactea, 
pillwort Pilularia globulifera, three-lobed crowfoot Ranunculus tripartitus (all priority 
species), wavy St John’s-wort Hypericum undulatum, round-leaved mint Mentha 
suaveolens, Cornish moneywort Sibthorpia europaea, marsh fern Thelypteris palustris 
and the south-western form of marsh violet Viola palustris subsp. juressi. 


The site also supports nationally important populations of five species that are more 
widespread but nevertheless declining and threatened with extinction in England or 
more widely in Great Britain: chamomile Chamaemelum nobile, lesser butterfly-orchid 
Platanthera bifolia (both priority species), chaffweed Centunculus minimus, lesser 
water-plantain Baldellia ranunculoides and allseed Radiola linoides. 


• Invertebrates 


The complex network of semi-natural habitats in the Mid Cornwall Moors supports a 
diverse range of invertebrates, including threatened and range-restricted species.  
Foremost amongst these is the marsh fritillary butterfly Euphydryas aurinia, a priority 
species for which the site is of national and European importance.  Marsh fritillaries in 
the Mid Cornwall Moors breed primarily in damp acidic grassland where the larval food 
plant, devils’-bit scabious Succisa pratensis, can be abundant.  Optimal breeding areas 
are typically a patchwork of short vegetation and long tussock grasses dominated by 
cattle-grazed purple moor-grass Molinia caerulea.  Adult marsh fritillary butterflies 
survive in ‘meta-populations’ formed by a number of linked sub-populations or colonies 
which may frequently die out and re-establish through re-colonisation.  Connected 


2 Nationally rare species are recorded in 1-15 10 km x 10 km squares in the British national grid. 
3 Nationally scarce species are recorded in 16-100 10 km x 10 km squares in the British national grid. 
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habitats, within a 1-2 km radius of one another support fluctuating meta-populations, 
which support more distant dispersal and robustness of the population overall. 


The Mid Cornwall Moors also supports a nationally important assemblage of 
invertebrates chiefly associated with scrub heath and moorland. The assemblage is 
typical of low nutrient, humid heathy soils and is characterised by beetle, fly, spider, true 
bug, butterfly and moth species which demonstrate a high fidelity to this habitat type. 


In addition, there are nationally important populations of three species representative of 
water’s edge habitats: the vulnerable water beetle Hydrochus nitidicollis, the nationally 
scarce mud snail Omphiscola glabra (a priority species) and the nationally rare and 
near threatened slender amber snail Oxyloma sarsii. 


• Breeding willow tit Poecile montanus 


The wet woodlands and scrub in the SSSI are important for breeding willow tit.  In 
southern England this priority species has virtually disappeared from large parts of its 
former range and has declined nationally by an estimated 81% since the mid-1990s. It 
is red-listed4 as a species of the highest conservation concern in Britain. 


• Geology 
At Belowda Beacon, a partially collapsed shallow mine adit (used by early prospectors 
searching for mineral veins) includes exposures of a granitic rock with many fine 
crystals of topaz, tourmaline and quartz.  Small dumps at the mouth of the adit also 
contain large pieces of topaz-bearing rock. These granites were formed 280 million 
years ago from molten rock that pushed its way up from great depths in the earth. Along 
with the molten rock were other hot liquids and gases enriched in chemicals including 
boron and fluorine.  This rich chemical cocktail cooled and solidified to form a diverse 
suite of rare and interesting minerals; in this case the topaz-tourmaline-quartz rock at 
Belowda Beacon.  The occurrence is very unusual and the site is of national importance 
for research and teaching purposes because it clearly demonstrates the mineralisation 
which occurs at the latest stage of granitic emplacement.  It also helps scientists to 
understand the processes that have formed Cornwall’s present landscape. 


5. Reasons for notifications under section 28D (de-notifications) 
5.1 In the opinion of Natural England, small parts of three of the previously notified SSSIs are 


not of special interest.  Accordingly these areas are proposed for ‘de-notification’, the 
effects of which are described in section 2.6.  In total, there are 28 areas totalling 8.98 ha, 
affecting parts of the previously notified Goss and Tregoss Moors SSSI, Breney Common 
SSSI and Red Moor SSSI described below (and as shown on the maps at Annex 4). 


5.2 Twenty-three areas previously notified as part of Goss and Tregoss Moors SSSI are not 
considered to be of special interest.  The special interest of six areas within the footprint of 
the recently realigned A30 dual carriageway and an overwintering cattle pad (an outcome of 
the Mid Cornwall Moors EU LIFE Nature Project) has been destroyed as a result of lawful 
operations (consented developments).  Two of these additionally resulted in the severance 
of small areas of scrub from the main body of the site, reducing its connectivity and 
structural interest.  Five areas relate to railway crossings which were originally included as 
a result of historical cartographical errors when the site was previously notified.  The 
remaining twelve areas are further errors that have been identified as a result of more 
accurate mapping: two areas of improved farmland, two parts of residential gardens and 
parts of road verges associated with the ‘old’ A30, an A30 flyover and the B3274. 


4 Eaton MA, Aebischer NJ, Brown AF, Hearn R, Lock, L, Musgrove AJ, Noble, DG, Stroud, DA & Gregory RD 
2015.  Birds of Conservation Concern 4:  the population status of birds in the United Kingdom, Channel 
Islands and the Isle of Man.  British Birds 108:  708-746.  https://www.britishbirds.co.uk/wp-
content/uploads/2014/07/BoCC4.pdf 
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5.3 Three areas previously notified as part of Breney Common SSSI are not considered to be 
of special interest.  The boundary has been realigned to features such as fences, which it 
did not follow previously due to cartographical errors.  This results in the proposed 
exclusion of an area of improved grassland and two sections of road and associated verge. 


5.4 Two areas previously notified as part of Red Moor SSSI are not considered to be of special 
interest.  More accurate mapping has resulted in the proposed removal of small parcels of 
improved farmland. 


6. Site boundaries and relationships with other SSSIs 
6.1 The boundary has been drawn to include land supporting the features of special interest 


and those areas required to ensure the viability and long-term sustainability of these 
features; in particular the marsh fritillary butterfly which is critically dependent on the 
presence of a connected network of patches of suitable habitat within 1-2km of each other. 


6.2 The boundary of the SSSI has been drawn to follow the nearest physical feature on the 
ground where possible.  This usually follows existing walls, fence lines, ditches, drains, 
tracks and roadsides. Further clarification of the precise location of the boundary in specific 
parts of the SSSI can be obtained from Natural England’s Devon, Cornwall and Isles of 
Scilly Area Team at the address on page 2 of this document. 


6.3 As a general principle, the boundary follows management units, such as enclosure and 
property boundaries.  Where the boundary follows a road, the inner edge of the road has 
been used and the road has therefore been excluded from the site.  Land within railway 
lines has been excluded from the site.  Where the boundary is drawn to a stream, ditch or 
drain, the outer bank has been used therefore including the stream, ditch or drain in the 
site.  Where there is no mapped feature that can be used to delineate the extent of an 
interest feature, the boundary has been drawn as a straight line from one point 
distinguishable on the ground to another. 


6.4 North of the A30, the SSSI boundary includes areas of heathland, fen, grassland and wet 
woodland at Quoit Farm, Ennisworgey, Tregonetha and Belowda Downs, and Retire 
Common.  The boundary encompasses the common land at these latter two sites and 
generally follows fence lines, Cornish banks and tracks that separate the semi-natural 
habitats of the SSSI from the more improved habitats of adjacent countryside.  Tregonetha 
Downs is crossed by the B3274 where the road forms the boundary with the Downs and 
with the southern edge of Belowda Beacon. 


6.5 Quoit Farm is situated 1km south-east of St. Columb Major and comprises three field 
enclosures bounded by a series of Cornish hedges.  Ennisworgey comprises an irregularly 
shaped parcel of land located to the south-east of Ennisworgey Farm; the south western 
extent is situated approximately 250 metres to the east of Mons Tenament and is sub-
divided and partly bound by a series of Cornish hedges. 


6.6 South of the A30, the SSSI includes heathland, fen, grassland and wet woodland 
associated with Goss and Tregoss Moors, Breney Common and Red Moor.  These habitats 
also occur at Carbis Moor, Criggan Moor, Molinnis Downs, Hallew, Chark Moor, 
Lockengate Moor and Treskilling.  The boundary generally follows the route of the old A30 
at Goss and Tregoss Moors and A391 at Lockengate and Criggan Moor, where it 
incorporates the common land, as well as at Bowidick Downs, Lowertown Moor and Breney 
Common.  Elsewhere the boundary generally follows fence lines, ditches, tracks, disused 
railway lines and minor roads that separate these sites from adjacent improved farmland.  
Land within the corridor of the A30 has also been included where contiguous blocks of 
heathland and species-rich grassland occur adjacent to areas outside of the road corridor. 


6.7 Carbis Moor is situated approximately 1 km to the east of the village of Roche, and 
approximately 2 km to the south of the A30.  It lies 2 km to the east of Goss Moor and is 
continuous with the much larger mire at Criggan Moor (located between the village of Bugle 
and the A30).  It is crossed by a minor road, which divides an area of woodland to the south 
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and a single small field to the north with ditches running along its field boundaries.  Molinnis 
Downs is situated along a very shallow sloping valley bottom approximately 0.5 km to the 
north east of the village of Bugle, east of the A391 around Minorca Lane. 


6.8 Chark Moor is situated 1.5 km to the north-west of Lostwithiel and forms part of an 
ecological unit with the much larger areas of Red Moor and Breney Common to the west. 


6.9 There are two SSSIs in close proximity to the Mid Cornwall Moors.  The Brynn Moor section 
of the River Camel Valley and Tributaries SSSI lies between Belowda Beacon and Retire 
Common.  Its southern tip is 15 metres from land within the A30 road corridor that is part of 
the Mid Cornwall Moors SSSI. The habitats present (woodland, heathland and fens) 
complement those of the Mid Cornwall Moors.  Luxulyan Quarry SSSI is 170 metres south 
of the southern tip of Breney Common and is of special interest for its geological features. 


7. Management of the SSSI 
7.1 This notification includes at Annex 2 a statement of the management that Natural England 


considers is needed to conserve and enhance the features of special interest.  Different 
management may be appropriate in different parts of the site and this statement is not 
intended to detail the exact requirements at specific locations.  The statement is intended to 
explain how we can work with and support owners and managers in continuing to achieve 
positive management of the SSSI. 


7.2 This notification also includes a list of the operations requiring Natural England’s consent at 
Annex 3.  The basis for the selection of these operations is set out in the supporting 
information document.  Some of the operations may already be taking place and where 
they do not cause any damage they will be given consent.  We will work with landowners 
and managers to agree lists of such existing and planned activities, which can be approved. 


7.3 Where an operation has been granted a consent, licence or permission from another public 
body a separate consent will not generally be required from Natural England.  However, 
other public bodies are required to consult Natural England before such consents, licences 
or permissions are issued. 


7.4 In particular, we recognise the important roles of the owners and managers of the land in 
managing this site.  We will work with them to develop means to secure the continued 
sustainable management of Mid Cornwall Moors SSSI. 


8. Supporting information 
8.1 The detailed information, which has been used to assess the importance of this SSSI, is 


available on request from the address on page 2 of this document. 


9. Legal documents 
9.1 Attached at Annexes 1 - 4 are the legal documents that are required by section 28C of the 


Wildlife and Countryside Act 1981. 
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 Annex 1  Citation  


 Citation  


 


This is a legal document on which you have a right to make objections or representations, as 
explained in part 3 of this notification document 
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Site Name: Mid Cornwall Moors SSSI Unitary Authority: Cornwall 
  
Status: Site of Special Scientific Interest (SSSI) notified under section 28C of the Wildlife 


and Countryside Act 1981  
  
Local Planning Authority: Cornwall Council 
    
National Grid reference: SW948598 Area: 1657.11 ha 
    
Ordnance Survey Sheets: 1:50,000: 200 1:10,000: SW95, SW96, SX05, SX06 
     
Notification date: 23 February 2017   
    
Reasons for notification: 
The Mid Cornwall Moors SSSI supports a diverse mosaic of semi-natural habitats, including 
heaths, fens, grasslands, woodlands, scrub and species-rich hedgerows, with ponds and 
waterways. It is of special interest for the following nationally important features that occur within 
and are supported by the wider habitat mosaic: 


• wet and dry lowland heathland; 
• lowland fens (including habitats often referred to as mires, swamps and bogs); 
• wet and dry broad-leaved woodlands; 
• species-rich neutral grasslands; 
• an assemblage of nationally rare and nationally scarce flowering plants and ferns; 
• populations of Cornish eyebright Euphrasia vigursii, coral-necklace Illecebrum verticillatum, 


chamomile Chamaemelum nobile, lesser butterfly-orchid Platanthera bifolia, chaffweed 
Centunculus minimus, lesser water-plantain Baldellia ranunculoides and allseed Radiola 
linoides; 


• marsh fritillary butterfly Euphydryas aurinia; 
• assemblage of invertebrates chiefly associated with scrub heath and moorland; 
• populations of the water beetle Hydrochus nitidicollis, the mud snail Omphiscola glabra and 


the slender amber snail Oxyloma sarsii; 
• breeding willow tit Poecile montanus; and 
• geological features that demonstrate the mineralisation which occurs at the latest stage of 


granitic emplacement. 


General description: 
The Mid Cornwall Moors SSSI is a network of 14 areas of semi-natural habitat, all within close 
proximity to one another, extending for 17 km from Quoit Farm in the west to Chark Moor in the 
east.  The site is underlain predominantly by calcareous slate, grits, shales and thin limestones of 
the Lower Devonian Mead-foot beds.  This bedrock is overlain by extensive granite gravels with 
well drained, gritty loam soils rich in organic matter on higher ground and alluvial deposits along 
stream valleys giving rise to peaty acidic soil. 


Much of the site has been subject to past disturbance as a result of extensive tin streaming, gravel 
extraction and peat cutting.  Evidence of this can be seen in the hummock-hollow complex, series 
of ditches and other workings found throughout the site, which has a markedly undulating micro-
topography.  Past soil disturbance and the influence of calcareous bedrock has resulted in a 
diverse range of wetland areas on low-lying ground with extensive tracts of wet woodland, ponds in 
various stages of succession, acid bog communities, valley mire and fen communities and, on 
higher ground, large tracts of dry and wet heath, acid grassland and drier woodland communities. 


The landscape scale of the network is enhanced by the location of individual areas which provide 
ecological linkages for mobile species populations of national and European importance. This 
applies especially to the marsh fritillary butterfly Euphydryas aurinia, which requires a network of 
suitable habitat patches sufficiently close to one another to allow re-colonisation. 
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Wet and dry lowland heath 


On higher ground and drier slopes the heathland is characterised by western gorse Ulex gallii, 
bristle bent Agrostis curtisii, heather Calluna vulgaris and bell heather Erica cinerea.  Cross-leaved 
heath Erica tetralix and purple moor-grass Molinia caerulea can be frequent and plants typically 
associated with this heathland include tormentil Potentilla erecta, heath milkwort Polygala 
serpyllifolia, wood sage Teucrium scorodonia and the locally notable slender eyebright Euphrasia 
micrantha. 


Species associated with areas of wet heath include cross-leaved heath, deergrass Trichophorum 
germanicum, heather, bog moss Sphagnum species, purple moor-grass and the locally notable 
white beak-sedge Rhynchospora alba.  Species such as bog asphodel Narthecium ossifragum, 
devils’-bit scabious Succisa pratensis, common cotton-grass Eriophorum angustifolium and 
carnation sedge Carex panicea occur frequently.  Creeping willow Salix repens and mat-grass 
Nardus stricta are common in some areas. 


Heathland and scrub habitats support a range of breeding birds including cuckoo Cuculus canorus, 
nightjar Caprimulgus europaeus, tree pipit Anthus trivialis, stonechat Saxicola torquata, Dartford 
warbler Sylvia undata and grasshopper warbler Locustella naevia. 


Fens (including habitats often referred to as mire, swamps and bogs) 


Wetter parts of each site, that receive much of their water from groundwater seepage and springs 
often support taller tussocky fen vegetation in complex mosaics with important transitions to wet 
heath, marshy grassland, woodland and open water.  The transition mires demonstrate a range of 
successional stages, from fringing margins of floating plants at the edge of the many pools present, 
through to waterlogged fen peats with no open water. 


One of the main fen types is characterised by tall tussocks of purple moor-grass with black bog 
rush Schoenus nigricans and bog myrtle Myrica gale.  Tormentil, cross-leaved heath, western 
gorse and other species requiring drier conditions occur frequently in the tussocks.  In the water 
filled hollows between the tussocks bog mosses, bog asphodel, common cotton grass and sharp 
flowered rush Juncus acutiflorus are locally abundant.  Other species of note include bog 
pimpernel Anagallis tenella, pale butterwort Pinguicula lusitanica, heath spotted-orchid 
Dactylorhiza maculata ssp. ericetorum, round-leaved sundew Drosera rotundifolia, lesser skullcap 
Scutellaria minor and tawny sedge Carex hostiana, flea sedge C. pulicaris, star sedge C. echinata 
and the locally notable white sedge C. canescens. 


Another fen type is dominated by tussocks of purple moor-grass with tormentil and cross-leaved 
heath.  Bog asphodel, bog mosses, creeping willow, devils’-bit scabious, heather, saw-wort 
Serratula tinctoria and the uncommon royal fern Osmunda regalis, are commonly associated with 
this fen type. 


In valley bottoms, permanently waterlogged conditions with more nutrient poor water have 
favoured the abundant growth of bog mosses and the formation of a rare type of valley mire.  This 
is characterised by bog asphodel and bog mosses, particularly Sphagnum papillosum, common 
cotton grass, round-leaved sundew and the locally notable bladderwort Utricularia australis and 
lesser bladderwort U. minor.  Other species which occur include oblong-leaved sundew Drosera 
intermedia, pale butterwort, lesser water-plantain Baldellia ranunculoides and a locally notable sub-
species of early marsh-orchid Dactylorhiza incarnata ssp. pulchella.  


Very wet mires characterised by an unstable ‘quaking’ surface also occur in waterlogged situations 
where they receive water from the surrounding catchment as well as from rainfall.  The vegetation 
is typically dominated by tall sedges and rushes mixed with a wide range of herbs, over a ground 
layer of bog mosses or brown mosses, including Calliergon species. 


Bog pool communities are generally recognised by smaller stands of wetter vegetation, where 
shallow water overlies mats of sphagnum and sedge species.  These stands tend to pick out lower 
lying areas where water levels remain at or near the surface for much of the year, some of which 
possibly represent previous areas of open water. 
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Woodland 


Extensive willow Salix carr or wet woodland has developed over many parts of the site, in 
particular along stream courses and in the central parts of Goss Moor and Criggan Moor.  The 
canopy is dominated by grey willow Salix cinerea ssp. oleifolia with ash Fraxinus excelsior, alder 
Alnus glutinosa and downy birch Betula pubescens locally common.  The ground is waterlogged 
and supports a rich flora of herb species including water mint Mentha aquatica, the nationally 
scarce marsh violet Viola palustris ssp. juressii, marsh pennywort, round-leaved water crowfoot 
Ranunculus omiophyllus, water horsetail Equisetum fluviatile, shore horsetail E. x litorale, leafy 
rush Juncus foliosus, smooth stalked sedge Carex laevigata, bogbean Menyanthes trifoliata, 
ragged robin Lychnis flos-cuculi, yellow pimpernel Lysimachia nemorum, bog mosses, greater 
tussock-sedge Carex paniculata and the locally notable corky-fruited water-dropwort Oenanthe 
pimpinelloides. These wet woodlands exhibit transitions to standing water, aquatic vegetation, drier 
woodland and associated fen and heath vegetation.  Abundant ferns include broad buckler-fern 
Dryopteris dilatata, lady fern Athyrium filix-femina and royal fern which grows extensively in some 
places where it forms an understorey. 


Drier woodland fringes the boundaries in places and is dominated by pedunculate oak Quercus 
robur, with holly Ilex aquifolium and coppiced hazel Corylus avellana, Guelder-rose Viburnum 
opulus, ivy Hedera helix, bramble Rubus fruticosus, and honeysuckle Lonicera periclymenum.  
Wood anemone Anemone nemorosa, bluebell Hyacinthoides non-scripta, the locally notable 
southern wood-rush Luzula forsteri and the ‘near-threatened’ greater butterfly-orchid Platanthera 
chlorantha are often locally common in the ground flora which is rich in ferns and frequent bog 
moss species where wet hollows occur.  More acid conditions are indicated by the presence of 
bilberry Vaccinium myrtillus.  Dormouse Muscardinus avellanarius occurs in a range of habitats 
throughout the site but is particularly associated with woodland (and ancient species-rich 
hedgerows), especially where hazel Corylus avellana is common and there is a good diversity of 
flowering and fruiting shrubs that are not intensively managed. 


Species-rich neutral grassland 


A damp, heathy form of species-rich neutral grassland occurs within the site at Retire Common, 
Criggan Moor and Carbis Moor where it occurs as small patches contiguous with or surrounded by 
heath and fen.  The grass composition includes frequent common bent Agrostis capillaris, creeping 
bent Agrostis stolonifera, Yorkshire fog Holcus lanatus and cock’s-foot Dactylis glomerata, with 
crested dog’s-tail, sweet vernal grass Anthoxanthum odoratum, red fescue Festuca rubra and 
heath-grass Danthonia decumbens.  Ribwort plantain Plantago lanceolata, cat’s ear Hypochaeris 
radicata, bird’s foot trefoil Lotus corniculatus, creeping cinquefoil Potentilla reptans, marsh thistle 
Cirsium palustre, red clover Trifolium pratense and selfheal Prunella vulgaris are frequent 
associates. Tormentil Potentilla erecta, heath wood-rush Luzula multiflora and heather add a 
heathy element, while meadowsweet Filipendula ulmaria occurs in areas adjacent to heathland. 


Flowering plants and fens 


The extensive mosaic of semi-natural habitats supports an outstanding assemblage of at least 12 
nationally rare and nationally scarce flowering plant and fern species.  Populations of two nationally 
rare species are of national importance in their own right: Cornish eyebright Euphrasia vigursii, an 
‘endangered’ species endemic to England, and coral-necklace Illecebrum verticillatum, listed as 
‘vulnerable’ to extinction in Great Britain. The assemblage also includes ten nationally scarce 
species: yellow centaury Cicendia filiformis, marsh clubmoss Lycopodiella inundata, pale dog-violet 
Viola lactea, pillwort Pilularia globulifera, three-lobed crowfoot Ranunculus tripartitus, wavy St 
John’s-wort Hypericum undulatum, round-leaved mint Mentha suaveolens, Cornish moneywort 
Sibthorpia europaea, marsh fern Thelypteris palustris and the south-western form of marsh violet 
Viola palustris subsp. juressi. 


The site also supports nationally important populations of five species that are more widespread 
but nevertheless declining and threatened with extinction in England or more widely in Great 
Britain: chamomile Chamaemelum nobile, lesser butterfly-orchid Platanthera bifolia, chaffweed 
Centunculus minimus, lesser water-plantain Baldellia ranunculoides and allseed Radiola linoides. 


Section 2 - Page 17







Other notable plant species on the site include shepherd’s cress Teesdalia nudicaulis, bog orchid 
Hammarbya paludosa and ivy-leaved bellflower Wahlenbergia hederacea. 


Invertebrates 


The complex network of semi-natural habitats in the Mid Cornwall Moors supports a diverse range 
of invertebrates, including threatened and range-restricted species.  Foremost amongst these is 
the marsh fritillary butterfly Euphydryas aurinia, for which the site is of national and European 
importance.  Marsh fritillaries in the Mid Cornwall Moors breed primarily in damp acidic grassland 
where the larval food plant, devil’s-bit scabious Succisa pratensis, can be abundant.  Optimal 
breeding areas are typically a patchwork of short vegetation and long tussock grasses dominated 
by cattle-grazed purple moor-grass Molinia caerulea.  Adult marsh fritillary butterflies survive in 
‘meta-populations’ formed by a number of linked sub-populations or colonies which may frequently 
die out and re-establish through re-colonisation.  Connected habitats, within a 1-2 km radius of one 
another support fluctuating meta-populations, which support more distant dispersal and robustness 
of the population overall. 


The Mid Cornwall Moors also supports a nationally important assemblage of invertebrates chiefly 
associated with scrub heath and moorland. The assemblage is typical of low nutrient, humid 
heathy soils and is characterised by beetle, fly, spider, true bug, butterfly and moth species which 
demonstrate a high fidelity to this habitat type. The following are examples of the many scrub heath 
and moorland invertebrates recorded in sampling from wet heath and transition mire in the Mid 
Cornwall Moors: a spider Agroeca proxima, the ground beetles Bembidion mannerheimii, 
Notiophilus germinyi and Pterostichus rhaeticus, heather fly Bibio pomonae, heath bumble bee 
Bombus jonellus, a snail Columella aspera, small heather weevil Micrelus ericae, a rove beetle 
Olophrum piceum, a ground bug Scolopostethus decorates, the beetles Sitona regensteinensis 
and Sitona striatellus, and ground crab spider Xysticus audax. 


In addition, there are nationally important populations of three species representative of water’s 
edge habitats: the vulnerable water beetle Hydrochus nitidicollis, the nationally scarce mud snail 
Omphiscola glabra and the nationally rare and near threatened slender amber snail Oxyloma 
sarsii. 


Willow tit Poecile montanus 


The SSSI is important for breeding willow tits, which occur in the wet woodland and scrub habitats 
across the site. 


Geology 


At Belowda Beacon, a partially collapsed shallow mine adit (used by early prospectors searching 
for mineral veins) includes exposures of a granitic rock with many fine crystals of topaz, tourmaline 
and quartz.  Small dumps at the mouth of the adit also contain large pieces of topaz-bearing rock. 
These granites were formed 280 million years ago from molten rock that pushed its way up from 
great depths in the earth. Along with the molten rock were other hot liquids and gases enriched in 
chemicals including boron and fluorine.  This rich chemical cocktail cooled and solidified to form a 
diverse suite of rare and interesting minerals; in this case the topaz-tourmaline-quartz rock at 
Belowda Beacon.  The occurrence is very unusual and the site is of national importance for 
research and teaching purposes because it clearly demonstrates the mineralisation which occurs 
at the latest stage of granitic emplacement.  It also helps scientists to understand the processes 
that have formed Cornwall’s present landscape. 
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Views About Management 
Wildlife and Countryside Act 1981 Section 28(4) as inserted by 


Schedule 9 to the Countryside and Rights of Way Act 2000 


 
A statement of Natural England’s views about the management of Mid Cornwall Moors Site 
of Special Scientific Interest (SSSI) 
This statement represents Natural England’s views about the management of the SSSI for nature 
conservation.  This statement sets out, in principle, our views on how the site’s special 
conservation interest can be conserved and enhanced.  Natural England has a duty to notify the 
owners and occupiers of SSSI of its views about the management of the land. 


Not all of the management principles will be equally appropriate to all parts of the SSSI.  Also, 
there may be other management activities, additional to our current views, which can be beneficial 
to the conservation and enhancement of the features of interest.   


This Statement does not constitute consent for any of the ‘operations requiring Natural England’s 
consent’.  The written consent of Natural England is required before carrying out any of those 
operations.  Natural England welcomes consultation with owners, occupiers and users of the SSSI 
to ensure that the management of this site conserves and enhances the features of interest, and to 
ensure that all necessary prior consents are obtained. 


Background 
The Mid Cornwall Moors SSSI comprises an intricate mosaic of diverse and extensive wet and dry 
lowland heathland, fen (including valley fens and mires, transition mires, quaking bog and bog pool 
communities), wet and dry woodland, species-rich neutral grassland, and open water habitats.  
This mosaic of habitats supports many plants and animals, including rare and scarce flowering 
plants and ferns, invertebrates, breeding willow tits and internationally important meta-populations 
of marsh fritillary butterflies. The site is also of further importance for its geological interest. 


The particular importance of the site is a function of both its large overall extent across a number of 
patches in close proximity and also the juxtaposition of different habitats that complement each 
other to support important species populations.  This is particularly true of the marsh fritillary which 
relies on patches of suitable breeding habitat (with the larval food plant devil’s-bit scabious) of 
adequate size and in close proximity to other suitable patches, as well as flower-rich habitat to 
support feeding adult butterflies.  Areas with these characteristics enable the persistence of the 
butterfly at the landscape scale, with local extinctions on individual patches and re-colonisation 
from nearby sub-populations. 


Management principles 
All of the habitats require management to maintain their suitability for the interest features and the 
most important principles are to maintain: water quality and quantity; approximate relative 
proportions of woodland, scrub and more open fen, heathland and grassland habitats but with 
some flexibility around the precise distribution of these habitats over time; and the maintenance of 
connectivity for key populations of mobile species, most notably marsh fritillary butterfly.  In many 
cases the habitats and the species they support rely on fundamentally similar management 
(maintenance of high water levels, extensive grazing and targeted scrub/tree clearance) whilst 
some have more specific or specialist requirements. 


Heathland 


On this site, a mosaic of both wet and dry heath communities occur.  Heathland supports the 
greatest diversity of plants and animals where management maintains the open nature of the heath 
and by promoting a varied structure of uneven-aged stands of native heathers and other 
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characteristic plants such as Western gorse.  It is generally beneficial if all stages of the heather 
life cycle are present.  Without such management, heathland becomes progressively dominated by 
bracken, European or western gorse and, on wet ground, purple moor-grass tussocks.  Eventually 
scrub and trees may invade.  The precise management requirements will vary both between and 
within sites according to the needs of the different heathland interests present and site conditions. 


Low intensity grazing is a suitable means of managing areas of dry heath.  Generally areas of wet 
heath require limited management but light grazing may also be useful for maintaining the variation 
in vegetation composition and structure, and for controlling invasive grasses such as purple moor-
grass.  By feeding selectively in different areas and on different plants, free-roaming livestock help 
to maintain variation in the vegetation composition and structure.  They can also slow scrub 
encroachment and provide some light poaching to create small pockets of bare peat and sandy 
ground that are of benefit to a variety of specialised plants, invertebrates and reptiles.  Cattle 
grazing is an acceptable method of management but hardy ponies may also be used, although 
care must be taken to avoid damage to the heather by trampling.  An appropriate stocking rate 
must take into account local conditions and the timing and length of grazing, but an off-take of 
between 30-40% of the current growth increment is desirable.  Heavy grazing must be avoided on 
wet heath as it can lead to a decline in characteristic dwarf shrub cover in favour of grass and 
sedge species, as well as excessive poaching and erosion of the underlying peat. 


Cutting or mowing may be useful options for managing dry heath where a mosaic of patches of 
heather of different ages is desired.  The cut material must be removed to avoid nutrient 
accumulation and to allow the cut plants to re-sprout successfully.  However, mowing or cutting 
may not be suitable on wet heath or on mature stands of dry heath of importance for rare reptiles. 


Prescribed burning can also be a useful tool for maintaining the structural diversity of some dry 
heathlands and for re-establishing areas of pioneer heath required by certain species, but special 
care is required when sensitive species are present and burning should not be used on wet heath 
vegetation.  Burning if required must be used with caution, as inappropriate burning can be very 
damaging to both plant and animal communities and careful consideration should be given to the 
timing of the burn in accordance with the Heather and Grass Burning Code. 


There is some benefit in retaining a few scattered individual trees and some small patches of 
scrub. However, this must not encroach on the open nature of the habitat, and mechanical control 
or manual cutting followed by the careful application (spot application on areas of wet heath) of a 
suitable herbicide may be necessary to prevent this.  Bracken invasions may need to be controlled 
in the same way. 


Where European gorse is present, scattered stands with a bushy structure rather than large 
continuous blocks are of greater benefit to the characteristic bird and invertebrate species 
associated with gorse scrub.  For example, Dartford warbler require areas of open heath (with less 
than 25 trees per hectare) with over 50% cover of mature heather (preferably over 30 cm tall) and 
patches of dense, compact, mature gorse bushes (0.5-3m tall) to be maintained.  Winter cutting of 
‘leggy’ stands of European gorse and the removal of cut material will maintain gorse at different 
stages of re-growth and avoid nutrient accumulation in the soil. Western gorse is generally 
scattered with varying cover depending on management but tends to be more dense within these 
heaths.  Where Western gorse and European gorse occur together, the combined total of both 
species should be no more than 50%. However, in Cornwall, the relative abundance of Western 
gorse is not necessarily an indication that the site is badly managed. 


Although careful maintenance of existing ditches and drains may be acceptable, the deepening of 
ditches or drains should be avoided.  Water levels within areas of wet heath should be maintained 
to avoid adverse changes to the characteristic plant composition of the habitat.  In some instances 
it may be appropriate to restore natural drainage where this is possible. 


Fens (including mires, swamps and bogs) 


Fens often develop within valleys and the origins and movement of the water within the fen give 
rise to a number of different vegetation zones.  The variety of plant and animal life in the valley 
mire is closely linked to the number and type of zones it contains.  Fens also occur in topographic 
depressions.  These depressions fill with water to form water-bodies, which can eventually develop 
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into basin fen or transitional mires and quaking bogs.  If the vegetation builds up above the 
groundwater level, the fen will be fed by rainwater only and develop as ombotrophic bog.  Scrub 
and trees may eventually take over and dry out the surface, thus changing the fen into woodland.  
This is a natural succession, and intervention may be necessary to maintain a particular stage. 


Transitional mire and quaking bog vegetation forms where the process of colonisation of the open 
water surface, by a floating raft of vegetation (that sinks to form a layer of peat), is repeated to form 
a semi-floating structure of alternate layers of peat and semi-liquid material.  The vegetation of 
transitional mires and quaking bogs is affected by groundwater and its level relative to the land 
surface, fluctuations in groundwater level and its constituents. 


Swamp habitats develop on the fringes of open water, or in shallow depressions with permanent 
standing water.  The plants may be rooted in the submerged soil or form a floating mat of 
intertwined roots, rhizomes and stems.  Swamps usually consist of a dominant single species of 
plant (e.g. reeds, tussock sedges, reed-mace, reed sweet-grass, reed canary-grass and bulrushes) 
with a few other species thinly distributed among them.  In common with most other types of 
wetland, swamps represent a transient stage in the change from open water to dry land. 


Management should aim to maintain the water quality and quantity according to the requirements 
of the wetland communities present, though the quantity is not likely to be naturally constant 
throughout the seasons or between wet and dry years. Drainage schemes must not intercept the 
sources of ground and surface water to the fen. In valley mires, the bed of the watercourse should 
not be lowered, nor should its water level be artificially raised, other than as part of a well thought-
out conservation scheme.  This will ensure the various vegetation components of the valley mire 
are maintained in their ideal proportions, and that ‘head-ward’ erosion is not triggered, in which 
increased flow gradually erodes the peat and silt on which the valley mire has developed. 


The groundwater is often susceptible to contamination by agricultural fertilisers, or by pollution 
leaking from landfill sites.  Where swamp is in continuity with a water-body, the water quality in the 
water-body will affect the swamp.  While some communities, such as reed swamp are unlikely to 
be very sensitive to nutritional enrichment, others, such as tussock sedge and narrow-leaved reed 
mace, will be out-competed by other species (e.g. common reed or reed sweet-grass) where any 
increase in the amount of nutrient present occurs. 


The characteristics of the water supply giving rise to that particular type of fen must be maintained.  
It is essential to exclude undue concentrations of nitrogen and phosphorus, any increase in which 
would result in eutrophic fen replacing the type for which the site is valued.  It is also important to 
ensure that the mean, upper and lower limits of the water level are sufficient to maintain the 
vegetation as fen rather than to allow succession to woodland.  The desirability of the change from 
one fen type to another (that might also occur naturally as peat accumulates) should be evaluated 
by looking at the scarcity of the different communities both in the locality and nationally. 


Although the surface of the fen vegetation may be above groundwater level, the deeper rooting 
plants may remain in contact with the aquifer.  It is common for the land around a basin fen to 
slope towards it, so management must ensure that the local surface water that drains into the fen 
via ditches, or by seeping through permeable soils such as sand, is of appropriate quality. 


Grazing is important in the management of some fens, although basin and valley fens that support 
quaking vegetation need to be grazed with care.  Open water with thin, floating rafts of peat can 
lead to the loss of stock and heavy trampling will damage the vegetation cover and its structure. 
However, light grazing of the margins can help maintain openness and prevent dominance of a few 
competitive species. Animals help to break up the tussocks of rank grasses such as purple moor-
grass in valley mires, opening the sward up to a greater variety of plants.  The precise timing and 
intensity of grazing will vary according to local conditions and requirements.  Some (but not 
excessive) trampling is necessary to create open soil, for invertebrates, mosses and seedling 
establishment. If stock is present there should be no supplementary feeding on the fen (or 
upstream of valley mires); nor should there be any structures, such as animal shelters, likely to 
encourage stock to herd onto the fen (or upstream) and cause enrichment through dunging. 


Management may be necessary to prevent the encroachment of trees and scrub that can affect the 
fen by removing essential water, and by drawing up nutrients from deep groundwater, and then 
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‘enriching’ the surface through leaf fall.  Grazing limits the spread of willow, alder and birch carr, 
which naturally tend to develop around the central watercourse of a valley mire and should be 
restricted to this area.  Elsewhere on fens, the proportion of trees and scrub should be carefully 
evaluated and in most cases restricted to a few small, scattered stands for the benefit of birds and 
invertebrates. 


On marsh fritillary sites management should aim to maintain a patchwork of short and long 
grasses, ideally between 8 and 25cm high. Grazing in the spring and summer with cattle or ponies 
is the most effective way of achieving this. Stock should be removed if the sward height is reduced 
to below 8cm.  Burning has traditionally been used in some areas to maintain damp grasslands but 
this will kill the marsh fritillary caterpillars. If absolutely necessary, burns should take place 
between January and March and not cover more than one third of the grassland. 


In areas dominated by purple moor-grass a good rule of thumb is that stocking rates should result 
in the sward height across the majority of a field being over 2cm (at the end of the summer grazing 
period) with not more than a quarter of the area over 15cm (but see above for marsh fritillary sites).  
Light poaching can be beneficial but heavy poaching should be avoided. 


Swamps are important for invertebrates and birds and the inclusion of some swamp vegetation, 
such as reed bed, within the mosaic of habitats present will add to the conservation value of the 
site.  However, excessive spread of reeds, reed canary-grass, or reed sweet-grass is likely to be 
an indication of worsening water quality, the cause of which should be investigated and addressed 
to maintain the characteristic fen communities. 


Management should either seek to retain swamp communities in the same place or should 
acknowledge the dynamics of succession by ensuring there is always a new niche for the swamp 
communities to develop in.  Swamp habitats have often survived where the vegetation has 
traditionally been cut for a variety of purposes, including use as building materials or animal 
bedding.  It may be beneficial to consider re-instating these traditional management practices 
where they are not in conflict with other nature conservation objectives, such as the specific 
requirements of certain birds or invertebrates. 


Woodland and scrub 


There may be several different ways in which the wood can be managed to best conserve its value 
for wildlife; by promoting an appropriate woodland structure, by ensuring regeneration and by 
maintaining the special features of the woodland. A diverse woodland structure with some open 
space, some areas of dense understorey, and an overstorey of more mature trees (which may be 
the standard trees under a coppice-with-standards regime) is important.  A range of ages and 
species within and between stands is desirable.   


Areas of wet woodland (mainly dominated by willow with some ash and alder) usually benefit from 
minimum intervention and are often best left undisturbed to limit damage to their fragile soils.  This 
allows the development of old stands where individual trees reach maturity and collapse naturally 
to create gaps in the canopy, leading to a diverse woodland structure. 


Some dead and decaying wood such as fallen logs, old hollow trees or old coppice stools is 
essential for providing habitats for fungi and dead wood invertebrates.  Work may, however, be 
needed to make safe dangerous trees where they occur in areas of high public access. 


Open space, either temporary gaps created by felling or coppicing, or more permanent areas such 
as rides and glades, benefit other groups of invertebrates such as butterflies.  Open spaces should 
be of sufficient size to ensure that sunny conditions prevail for most of the day.  Rides and glades 
may require cutting to keep them open. Where the woodland is spreading on to valuable open 
wetland habitat, it may be necessary to periodically clear areas of vegetation to allow temporary 
and permanent open space within the habitat.  It is important that a sufficient area of wet woodland 
and scrub is available to at least retain the existing numbers of willow tits in optimal habitats while 
any adjacent areas are cut back. 


Felling, thinning or coppicing may be used to create or maintain variations in the structure of the 
wood, and non-native trees and shrubs can be removed at this time.  To avoid disturbance to 
breeding birds the work is normally best done between the beginning of August and the end of 
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February.  Work should be avoided when the ground is soft, to prevent disturbing the soil and 
ground flora.  Normally successive felling, thinning or coppicing operations should be spread 
through the wood to promote diversity but where there is open space adjacent plots should be 
worked to encourage the spread of species that are only weakly mobile. 


Natural regeneration from seed or stump re-growth (as in coppice) is preferred to planting because 
it helps maintain the local patterns of species and the inherent genetic character of the site.  Deer 
management and protection from rabbits or livestock are often necessary.  Whilst light or 
intermittent grazing may increase woodland diversity, heavy browsing can damage the ground flora 
and prevent successful regeneration. 


Scrub habitats are low-growing communities where the main woody components are bushes or 
small trees, such as European gorse, blackthorn and hawthorn.  Scrub supports a wide variety of 
species and ecological communities, including invertebrates.  In particular, the transitional zone 
between scrub and other habitats can be important for wildlife, especially birds and invertebrates. 


Often, scrub is a transitional stage that will develop into woodland if unmanaged.  Maintaining 
structural diversity and a mosaic of age classes within areas of scrub is important for maintaining 
the diversity of species the scrub is able to support.  For example, hawthorn and blackthorn scrub 
supports the greatest variety of bird and insect species in the early and middle stages of growth.  
As scrub habitats mature they develop a tall, continuous cover which is unsuitable for a number of 
lowland scrub bird species. 


In some locations it may be impracticable to manage scrub due to inaccessibility; in these 
circumstances this may create structural diversity and a mosaic of age classes without active 
management.  Elsewhere, scrub can be managed by rotational cutting (which should aim to 
maintain a mosaic of patches at different stages of growth) or by burning and grazing. 


Although it is entirely appropriate to maintain areas of scrub as part of the habitat mosaic it is also 
necessary to control the extent of scrub to prevent it heavily invading other habitats of nature 
conservation importance, particularly heathland and fens.  In many locations it would be beneficial 
to reduce the amount of scrub cover, but to still maintain a small amount of scattered scrub rather 
than seeking to eradicate it entirely. 


Ponds 


Both natural and artificial ponds can support a wide range of aquatic plants, and as many have few 
or no fish, they are often important habitats for amphibians and invertebrates. Some ponds may 
only contain water during certain periods of the year, and these temporary ponds are important for 
a specialised group of plants and animals which depend on the seasonal nature of the habitat. It is 
important that temporary ponds are not over-deepened or made into permanent ponds. 


Ponds often require periodic management to prevent a build up of plants and silt which will reduce 
water depth and cause a build up of nutrients. However, on a site containing many ponds it may be 
desirable to maintain a range of ponds in various stages of succession, and some could be left to 
develop into damp muddy hollows whilst the value of the overall pond habitat may be maintained 
through the creation of new ponds nearby. Silt and plant material should only be removed from a 
portion of the pond at any one time, allowing sufficient time for recovery before other areas are 
dredged. A range of water depths should be retained and the importance of exposed muddy 
margins should not be overlooked. Management should aim to maintain the habitats associated 
with shallowly sloping margins as they are important for many species associated with ponds. 
When dredging artificial (and some natural) ponds, any impervious lining should not be broken.  


The relatively small area and water volume of ponds means they are particularly vulnerable to 
pollution events, and accidental spillages may affect a whole pond. Increased nutrients may cause 
a loss of aquatic plants and increases in algal growth, whilst silt inputs may smother plants and 
lead to rapid infilling. Management of the pond and the surrounding areas should aim to maintain 
good water quality by limiting inputs of silt and nutrients. 


The introduction of bottom feeding coarse fish, which uproot plants and disturb pond sediments, 
may also cause a loss of aquatic plants and increases in algal growth, as can the control or 
removal of aquatic plants. Ponds are also susceptible to invasion by non-native aquatic plants such 
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as Australian swamp stonecrop and parrot’s feather. These species are able to grow rapidly, taking 
up available habitat and smothering other plants. These plants should be removed as soon as they 
are observed. Some native species such as duckweed species are also able to take over in this 
way, but such growths are usually exacerbated by increased nutrients in the water.  


Changes to the use of surrounding land can alter the amount of water reaching the pond, often 
resulting in the pond drying out. Ponds may be particularly vulnerable where large volumes of 
groundwater are abstracted nearby. 


Rivers and streams  


Rivers and streams naturally provide a diversity of habitats for plants and animals, including 
invertebrates. Some of these habitats are directly connected with the physical form of the channel 
and its banks; others are created by the vegetation which the river’s form supports. Despite their 
varied character, there are some management principles that apply to all rivers and streams. 


The river’s natural structure and form should be maintained. This will support a natural flow regime 
and avoid the creation of artificial barriers to the passage of migratory fish and other animals, such 
as otters. Where artificial modifications have occurred (such as weirs, embankments, straightening 
and dredging), the restoration of natural channel profiles and dynamics is desirable where 
appropriate. Any new infrastructure, should be carefully designed to avoid the constriction of the 
river or blockage of its floodplain. Opportunities should be taken to create additional riparian areas 
where flooding is acceptable, in order to reconnect the river with its floodplain. 


Management should maintain the natural flow regime of the river or stream, including natural 
erosion and sedimentation processes. Abstraction levels should be managed to protect the 
characteristic flow regime, including seasonal base flows and flushing flows. Compensation flows 
are generally not an acceptable alternative to reducing abstraction, and river transfers may also 
have an undesirable effect on river ecology.  


Bank-side vegetation should be allowed to develop, allowing characteristic plants to flourish as well 
as benefiting those animals that spend part of their life-cycle out of the water. A mix of trees, 
bushes, tall and short fen and grass is desirable and can be encouraged by careful management. 
Associated habitats, such as oxbow lakes, areas of marshland and floodplain woodland, can all be 
very important for invertebrates and should be considered integral with the river system.  


The characteristic aquatic plant communities should be allowed to flourish, including fringing 
emergent vegetation and beds of submerged plants. Any cutting of vegetation should aim to leave 
at least 50% of the channel vegetated, comprising an active marginal fringe and a mosaic of 
submerged and floating beds that are allowed to flower and set seed. 


Of particular importance for invertebrates are exposed riverine sediments, which include sand and 
shingle bars or spits as well as eroding banks and river cliffs. These features tend to shift and 
move over time and management should aim to ensure that a similar proportion of exposed 
sediment is maintained within any given stretch of the river. The invertebrate communities are 
sensitive to excessive shade, compaction by grazing livestock and mechanical activity and 
management should aim to keep most areas of exposed sediment free from these impacts. Where 
appropriate, any coarse woody debris within the river channel should be left in situ. As well as 
providing a valuable habitat for certain invertebrate species, it can also promote the deposition of 
river shingles behind the debris and can generally increase in-channel structures, which are of 
benefit for invertebrates. 


The maintenance of good water and sediment quality are essential to maintaining a healthy river 
system. Management should minimise pollution of the river from point and diffuse sources, 
including discharges effluent, and run-off from agriculture, forestry and urban land. Effluents 
entering the river directly or indirectly should be treated to reduce the levels of phosphorus to 
concentrations that will not lead to a proliferation of algae or the disappearance of characteristic 
plants and animals. Organic pollution should also be controlled to avoid de-oxygenation of the 
water or any toxic effects on aquatic animals and plants. Siltation of the river bed can smother and 
infill coarse gravels, which can affect fish spawning success and the establishment of submerged 
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plants, as well as having an impact on invertebrates. Riparian areas and the wider catchment need 
to be managed sensitively to avoid excessive run-off of soil particles and nutrients into the river. 


Neutral grassland 


Neutral grassland generally requires active management if it is to retain its conservation interest.  
In order to maintain a species-rich sward, each year’s growth of vegetation must be removed.  
Otherwise the sward becomes progressively dominated by tall and vigorous grasses which, 
together with an associated build up of dead plant matter, suppress less vigorous species and 
reduce the botanical diversity of the site.  In other situations management may need to produce a 
more open but structurally diverse sward containing an uneven patchwork of short and long 
vegetation structure to allow a range of different plants and animals to flourish. Occasionally on a 
few damp grasslands where the structure of the vegetation is more tussocky periods of relaxed 
management may be beneficial to certain invertebrate species. 


The above objectives are achieved by either grazing the sward as pasture or cutting it for hay.  
Generally fields with a history of management as pasture should continue to be managed as 
pasture, as is the case with the neutral grasslands in the Mid Cornwall Moors.  Switching from one 
form of management to another can have significant effects on the conservation interest. 


Grazing usually takes place at times between late spring and early autumn, but the precise timing 
and intensity will depend on local conditions and requirements, such as the need to avoid trampling 
ground-nesting birds, but should aim to keep a relatively open sward without causing excessive 
poaching.  Cattle are often the preferred stock on the wetter pastures, being relatively tolerant of 
wet conditions and able to control tall grasses and rank vegetation.  Cattle also tend to produce a 
rather uneven, structurally diverse sward.  Heavy poaching should be avoided but light trampling 
can be beneficial in breaking down leaf litter and providing areas for seed germination. On those 
tussockier damp stands of vegetation grazing may be relaxed in some years or the stand managed 
on rotation avoiding grazing the whole sward in one go. 


For some damper pastures, regular and careful maintenance of surface drainage, including ditches 
and small drains can be essential to prevent adverse changes in the plant species composition of 
the sward.  Deepening of surface drainage should be avoided. Any surrounding, well-managed 
hedgerows may considerably add to the habitat in providing shelter for invertebrates 


On some sites controlled winter burning on some of the rougher grassland or the topping of rush-
dominated fields can be a useful supplement to grazing in maintaining an open and diverse sward.  
An element of managed scrub, both within and fringing a field can be of importance to birds and 
invertebrates, as can a surrounding hedge.  Occasional dressings of lime and farm-yard manure 
may be acceptable on some neutral grasslands. 


Geology 


The geological interests at this site are finite and irreplaceable. The main management principles 
are to conserve the resource in the long-term, while permitting scientific usage, which often 
involves collecting specimens. Balancing these two principles is the key to long-term positive 
management. Where there is any doubt, caution should be applied before removing or allowing 
any material to be removed. 


Sites with a unique or finite geological resource are particularly sensitive because they are often 
small and the important interest features are typically restricted in volume.  In addition to specimen 
collecting, any activity which conceals or requires removal of part or all of the geological interest 
features can cause irreparable damage or destruction. 


Vegetation management, involving removal of large trees and scrub, may be required to recreate 
or maintain exposure of the geological features.  In some cases, removal of rock debris and loose 
material from faces may be required. 


Date Notified: 23 February 2017 
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 Annex 3List of operations requiring 


Natural England’s consent 
List of operations requiring Natural England’s consent 


This is a legal document on which you have a right to make objections or representations, as 
explained in part 3 of this notification document. 
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Operations requiring Natural England’s consent 
 


Wildlife and Countryside Act 1981 Section 28 (4)(b) as substituted by Schedule 9 to the 
Countryside and Rights of Way Act 2000 


 
The operations listed below may damage the features of interest of Mid Cornwall Moors SSSI.  
Before any of these operations are undertaken you must consult Natural England, and may require 
our consent.   
 
It is usually possible to carry out some of these operations in certain ways, or at specific times of 
year, or on certain parts of the SSSI, without damaging the features of interest.  If you wish to carry 
out any of these activities please contact your Natural England Area Team who will give you advice 
and where appropriate issue a consent.  Please help us by using the ‘notice form’ (provided at 
notification and available on request) to ask us for consent to carry out these operations.  


In certain circumstances it will not be possible to consent these operations, because they would 
damage the features of interest.  Where possible the Area Team will suggest alternative ways in 
which you may proceed, which would enable a consent to be issued.  To proceed without Natural 
England’s consent may constitute an offence.  If consent is refused, or conditions attached to it, 
which are not acceptable to you, you will be provided with details of how you may appeal to the 
Secretary of State. 


Standard 
reference 
number 


Type of operation 


1. Cultivation, including ploughing, rotovating, harrowing and re-seeding. 


2. Grazing and alterations to the grazing regime (including type of stock, intensity or 
seasonal pattern of grazing). 


3. Stock feeding and alterations to stock feeding practice. 


4. Mowing or cutting vegetation and alterations to the mowing or cutting regime (such as 
from haymaking to silage). 


5. Application of manure, slurry, silage liquor, fertilisers and lime. 


6. Application of pesticides, including herbicides (weedkillers) whether terrestrial or 
aquatic, and veterinary products. 


7. Dumping, spreading or discharging of any materials. 


8. Burning and alterations to the pattern or frequency of burning. 


9. The release into the site of any wild, feral, captive-bred or domestic animal, plant, seed 
or micro-organism (including genetically modified organisms). 


10. The killing, injuring, taking or removal of any wild animal (including dead animals or 
parts thereof), or their eggs and nests, including pest control and disturbing them in 
their places of shelter. 


11. Destruction, displacement, removal or cutting of any plant or plant remains, including 
tree, shrub, herb, hedge, dead or decaying wood, moss, liverwort, lichen, fungal 
fruiting body, leaf-mould, turf or peat. 


12. Tree and/or woodland management and alterations to tree and/or woodland 
management (including planting, felling, pruning and tree surgery, thinning, coppicing, 
changes in species composition, removal of fallen timber). 


13a. Draining (including moor-gripping, the use of mole, tile, tunnel or other artificial drains). 
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Standard 
reference 
number 


Type of operation 


13b. Modification to the structure of water courses (rivers, streams, springs, ditches and 
drains), including their banks and beds, as by re-alignment, regrading, damming or 
dredging. 


13c. Management of aquatic and bank vegetation for drainage purposes. 


14. Alterations to water levels and tables and water utilisation (including irrigation, storage 
and abstraction from existing water bodies and through boreholes).  Also the 
modification of current drainage operations (e.g. through the installation of new 
pumps). 


15. Infilling or digging of ditches, drains, ponds, pools, marshes, pits or shafts. 


16a. Freshwater fishery production and/or management, including sporting fishing and 
angling, and alterations to freshwater fishery production and/or management. 


20. Extraction of minerals including peat, hard rock, shingle, sand and gravel, topsoil, 
subsoil and spoil. 


21. Destruction, construction, removal, rerouting, or regrading of roads, tracks, walls, 
fences, hardstands, banks, ditches or other earthworks, including soil and soft rock 
exposures or the laying, maintenance or removal of pipelines and cables, above or 
below ground. 


22. Storage of materials. 


23. Erection of permanent or temporary structures or the undertaking of engineering 
works, including drilling. 


24a. Modification of natural or man-made features and clearance of boulders, large stones, 
loose rock, scree. 


24b. Battering, buttressing or grading of geological exposures and cuttings (rock and soil) 
and infilling of pits and quarries. 


25. Removal of geological specimens, including rock samples, minerals and fossils. 


26. Use of vehicles or craft other than on made up roads and tracks. 


27. Recreational or other activities likely to damage or disturb the features of special 
interest. 


28a. Game and waterfowl management and hunting practices and alterations to game and 
waterfowl management and hunting practice. 


 
Notes 
i. This is a list of operations appearing to Natural England to be likely to damage the special 


features of the SSSI, as required under section 28 (4) (b) of the Wildlife and Countryside Act 
1981 (as amended). 


ii. Where an operation has been granted a consent, licence or permission from another 
authority, separate consent will not be required from Natural England.  However, other 
authorities are required to consult Natural England before such consents, licences or 
permissions are issued. 


iii. Any reference to ‘animal’ in this list shall be taken to include any mammal, reptile, amphibian, 
bird, fish, or invertebrate. 


Date notified: 23 February 2017 


National Grid reference: SW948598 
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  Annex 4 Map(s) showing the land 
notified 


 Map(s) showing the land notified 


 
This is a legal document on which you have a legal right to make objections or representations, as 


explained in part 3 of this notification document. 
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Insert boundary maps (1 x summary plus maps 1- 11) here: – A3 portrait format in colour 
  


Mid Cornwall Moors Summary map x 1 –  
Mid Cornwall Moors Detail maps x 11  
Mid Cornwall Moors Summary extension map x 1 
Mid Cornwall Moors Detail extension and deletion maps x 11 
Goss & Tregoss Moors denotification detail maps x 2  
Breney Common denotification detail map x 1  
Red Moor denotification detail map x 1 
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		1.  Summary

		1.1 This document explains why the Mid Cornwall Moors is notified by Natural England as a Site of Special Scientific Interest (SSSI).  This document also explains why Natural England is of the opinion that parts of the previously notified Goss and Tre...

		1.2 Natural England works proactively with partners in Mid-Cornwall, including Highways England (on award-winning habitat creation alongside infrastructure development), the Cornwall Wildlife Trust and Commoners Associations (on appropriate land manag...

		1.3 Mid Cornwall Moors SSSI supports a diverse mosaic of semi-natural habitats, including heaths, lowland fens, unimproved grasslands, broad-leaved woodlands, scrub, and species-rich hedgerows, with ponds and waterways.  It is of special interest for ...

		1.3 Previously, six SSSIs have been notified in the Mid Cornwall Moors area: Retire Common SSSI, Breney Common SSSI, Red Moor SSSI, Goss and Tregoss Moors SSSI, Belowda Beacon SSSI and Tregonetha and Belowda Downs SSSI.

		1.4 The Mid Cornwall Moors SSSI includes the majority of the area of these previously notified SSSIs.  It also rationalises and clarifies the special interest of the overall area within a single landscape-scale designation covering 1,657.11 ha, combin...

		1.5 Twenty-eight small areas (totalling 8.98 ha) within the previously notified Goss and Tregoss Moor SSSI, Breney Common SSSI and Red Moor SSSI, are not considered to be of special interest and are proposed for denotification.

		1.6 The Annexes to this document comprise the legal papers that detail the interest of Mid Cornwall Moors SSSI and the management required to maintain that interest, as well as maps showing the land proposed for denotification.  You have a right to ma...

		1.7 Natural England’s consent is required by owners and occupiers before the operations listed in Annex 3 can be carried out.  We will work closely with owners and managers, as well as other bodies, to ensure that existing operations and new works tha...



		2. The legal background

		2.1 Belowda Beacon SSSI is enlarged under section 28C of the Wildlife and Countryside Act 1981 and is now known as the Mid Cornwall Moors SSSI.  The Mid Cornwall Moors SSSI includes land within and extending beyond Belowda Beacon SSSI (as previously n...

		2.2 With effect from the date of this notification under section 28C of the Wildlife and Countryside Act 1981, the previous notification of Belowda Beacon SSSI given in 1996 ceases to have effect (section 28C(5) of the Wildlife and Countryside Act 198...

		2.3 Parts of the previously notified Goss and Tregoss Moors SSSI, Breney Common SSSI and Red Moor SSSI are not within the land subject to the notification under section 28C.  In the opinion of Natural England these areas are not of special interest an...

		2.4 Part 9 of this notification document contains the following legal papers required by sections 28C and 28D of the Wildlife and Countryside Act 1981:

		2.5 The notification of the SSSI under section 28C has several effects.  The key ones can be summarised as follows:

		2.6 The notifications under Section 28D of parts of the previously notified Goss and Tregoss Moor SSSI, Breney Common SSSI and Red Moor SSSI, which in the opinion of Natural England are not of special interest, have several effects.  The key ones can ...

		 if confirmed (with or without modification), the land subject to the notifications under section 28D shall no longer be part of the previously notified SSSIs and therefore shall no longer be subject to the effects set out in 2.5 above.



		3. Making representations

		You have a legal right to make objections and representations about these notifications.  Any representations (including those supporting the notification and proposed denotifications) or objections should be made in writing by 23 June 2017 to Natural...

		3.1 Natural England’s Devon, Cornwall and Isles of Scilly Area Team will consider your objections or representations and will try to resolve them.  If there are no unresolved objections, approval to confirm the notifications will be considered by an a...

		3.2 Any unresolved objections or representations will be considered by the Board of Natural England within nine months of this notification.  Following consideration of objections and representations, the Board of Natural England may confirm or withdr...

		3.3 If you wish to emphasise any of your objections or representations to the Board in person, you should tell us when you write to us.  You will then be advised of the date and location of the Board meeting.

		3.4 Natural England will accept correspondence relating to unresolved objections up to seven days prior to the Board meeting at which the confirmation is due to be considered.  Correspondence received after this date will only be presented to the Boar...

		3.5 If there are unresolved objections, confirmation of these notifications is likely to be considered at the Board meeting provisionally scheduled for September 2017.

		3.6 Natural England has a policy of openness, which reflects our obligations under the Environmental Information Regulations 2004 and the Freedom of Information Act 2000. This legislation provides a legal right of access to information held by public ...

		3.7 As an individual or organisation with an interest in the Mid Cornwall Moors SSSI, your information will be stored and processed on a computer database that will be operated within the Data Protection Act 1998. This Act gives individuals the right ...



		4. Reasons for notification

		4.1 The Mid Cornwall Moors SSSI comprises a diverse mosaic of semi-natural habitats, centred on extensive areas of lowland heath and a complex of valley and basin wetlands.  There are transitions from these to other drier habitats, including species-r...

		 Wet and dry lowland heath

		Lowland heath, characterised by dwarf shrubs, is one of the principal vegetation communities found across the site. On higher ground and drier slopes the heathland is characterised by western gorse Ulex gallii, bristle bent Agrostis curtisii, heather ...

		A damp, heathy form of species-rich neutral grassland occurs as small patches contiguous with or surrounded by heath and fen.  The grass composition includes frequent common bent Agrostis capillaris, creeping bent Agrostis stolonifera, Yorkshire fog H...



		5. Reasons for notifications under section 28D (de-notifications)

		5.1 In the opinion of Natural England, small parts of three of the previously notified SSSIs are not of special interest.  Accordingly these areas are proposed for ‘de-notification’, the effects of which are described in section 2.6.  In total, there ...

		5.2 Twenty-three areas previously notified as part of Goss and Tregoss Moors SSSI are not considered to be of special interest.  The special interest of six areas within the footprint of the recently realigned A30 dual carriageway and an overwintering...

		5.3 Three areas previously notified as part of Breney Common SSSI are not considered to be of special interest.  The boundary has been realigned to features such as fences, which it did not follow previously due to cartographical errors.  This results...

		5.4 Two areas previously notified as part of Red Moor SSSI are not considered to be of special interest.  More accurate mapping has resulted in the proposed removal of small parcels of improved farmland.



		6. Site boundaries and relationships with other SSSIs

		6.1 The boundary has been drawn to include land supporting the features of special interest and those areas required to ensure the viability and long-term sustainability of these features; in particular the marsh fritillary butterfly which is critical...

		6.2 The boundary of the SSSI has been drawn to follow the nearest physical feature on the ground where possible.  This usually follows existing walls, fence lines, ditches, drains, tracks and roadsides. Further clarification of the precise location of...

		6.3 As a general principle, the boundary follows management units, such as enclosure and property boundaries.  Where the boundary follows a road, the inner edge of the road has been used and the road has therefore been excluded from the site.  Land wi...

		6.4 North of the A30, the SSSI boundary includes areas of heathland, fen, grassland and wet woodland at Quoit Farm, Ennisworgey, Tregonetha and Belowda Downs, and Retire Common.  The boundary encompasses the common land at these latter two sites and g...

		6.5 Quoit Farm is situated 1km south-east of St. Columb Major and comprises three field enclosures bounded by a series of Cornish hedges.  Ennisworgey comprises an irregularly shaped parcel of land located to the south-east of Ennisworgey Farm; the so...

		6.6 South of the A30, the SSSI includes heathland, fen, grassland and wet woodland associated with Goss and Tregoss Moors, Breney Common and Red Moor.  These habitats also occur at Carbis Moor, Criggan Moor, Molinnis Downs, Hallew, Chark Moor, Lockeng...

		6.7 Carbis Moor is situated approximately 1 km to the east of the village of Roche, and approximately 2 km to the south of the A30.  It lies 2 km to the east of Goss Moor and is continuous with the much larger mire at Criggan Moor (located between the...

		6.8 Chark Moor is situated 1.5 km to the north-west of Lostwithiel and forms part of an ecological unit with the much larger areas of Red Moor and Breney Common to the west.

		6.9 There are two SSSIs in close proximity to the Mid Cornwall Moors.  The Brynn Moor section of the River Camel Valley and Tributaries SSSI lies between Belowda Beacon and Retire Common.  Its southern tip is 15 metres from land within the A30 road co...



		7. Management of the SSSI

		7.1 This notification includes at Annex 2 a statement of the management that Natural England considers is needed to conserve and enhance the features of special interest.  Different management may be appropriate in different parts of the site and this...

		7.2 This notification also includes a list of the operations requiring Natural England’s consent at Annex 3.  The basis for the selection of these operations is set out in the supporting information document.  Some of the operations may already be tak...

		7.3 Where an operation has been granted a consent, licence or permission from another public body a separate consent will not generally be required from Natural England.  However, other public bodies are required to consult Natural England before such...

		7.4 In particular, we recognise the important roles of the owners and managers of the land in managing this site.  We will work with them to develop means to secure the continued sustainable management of Mid Cornwall Moors SSSI.



		8. Supporting information

		8.1 The detailed information, which has been used to assess the importance of this SSSI, is available on request from the address on page 2 of this document.



		9. Legal documents

		9.1 Attached at Annexes 1 - 4 are the legal documents that are required by section 28C of the Wildlife and Countryside Act 1981.
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Contact points and further information 
 
This supplement is issued on request by Natural England’s Devon, Cornwall and Isles of Scilly 
Area Team and is intended to be read in conjunction with the notification document for owners, 
occupiers and other notified parties.  Our address for correspondence is: 
 
 
Natural England 
Devon, Cornwall and Isles of Scilly Area Team 
Polwhele 
Truro 
TR4 9AD 
 
 
Telephone number: 03000 600 100 
 
E-mail:   midcornwallmoors@naturalengland.org.uk 
 
Online:    Please visit the following website and search for ‘Mid Cornwall Moors’: 
     https://consult.defra.gov.uk/consultation_finder/  
 
Your contact point for enquiries relating to this notification is the Mid Cornwall Moors SSSI Team 
consisting of David Hazlehurst, Naomi Stratton, Federica Reitano and Alice Lord. 
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Summary 
 
The Mid Cornwall Moors SSSI is notified under section 28C of the Wildlife and Countryside Act 
1981 (as amended).  The site supports a diverse mosaic of semi-natural habitats, including heaths, 
fens, grasslands, woodlands, scrub and species-rich hedgerows, with ponds and waterways. It is 
of special interest for the following nationally important features that occur within and are supported 
by the wider habitat mosaic: 


• wet and dry lowland heathland; 
• lowland fens (including habitats often referred to as mires, swamps and bogs); 
• wet and dry broad-leaved woodlands; 
• species-rich neutral grasslands; 
• an assemblage of nationally rare and nationally scarce flowering plants and ferns; 
• populations of Cornish eyebright Euphrasia vigursii, coral-necklace Illecebrum verticillatum, 


chamomile Chamaemelum nobile, lesser butterfly-orchid Platanthera bifolia, chaffweed 
Centunculus minimus, lesser water-plantain Baldellia ranunculoides and allseed Radiola 
linoides; 


• marsh fritillary butterfly Euphydryas aurinia; 
• assemblage of invertebrates chiefly associated with scrub heath-moorland; 
• populations of the water beetle Hydrochus nitidicollis, the mud snail Omphiscola glabra and 


the slender amber snail Oxyloma sarsii; 
• breeding willow tit Poecile montanus; and 
• geological features that demonstrate the mineralisation which occurs at the latest stage of 


granitic emplacement. 


Parts of the previously notified Goss and Tregoss Moors SSSI, Breney Common SSSI and Red 
Moor SSSI are not considered to be of special interest.  Accordingly, these areas are proposed for 
denotification under Section 28D of the Wildlife and Countryside Act 1981, as inserted by Schedule 
9 to the Countryside and Rights of Way Act 2000.  
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1. Information used to support the selection of the Mid Cornwall 
Moors SSSI 


Feature Data source Author Date Content 
General Guidelines for the Selection 


of Biological SSSIs. Part 2: 
Detailed Guidelines for 
Habitats and Species 
Groups. Chapters 2a. 
Woodlands, 4. Lowland 
heathland, 7. Fens, 11. 
Vascular plants, and 17. 
Invertebrates. Nature 
Conservancy Council, 
Peterborough 


Nature 
Conservancy 
Council 


1989 National selection 
guidelines for biological 
SSSIs (re-published 
online by JNCC in 2012) 


Analysis of the remaining 
resource of the Mid 
Cornwall Moors. A report to 
NCC SW Region 


Lock, L 1990 Inventory of Mid Cornwall 
Moors habitat resource 
with particular reference 
to wet acid pastures. 


British Plant Communities. 
Volume 1: Woodlands and 
scrub. Cambridge 
University Press 


Rodwell, J.S. 
(ed.) 


1991 National Vegetation 
Classification (NVC) for 
woodlands and scrub 


British Plant Communities. 
Volume 2: Mires and 
heaths. Cambridge 
University Press 


Rodwell, J.S. 
(ed.) 


1991 NVC for mires and heaths 


British Plant Communities. 
Volume 3: Grasslands and 
montane communities.  
Cambridge University Press 


Rodwell, J.S. 
(ed.) 


1992 NVC for grasslands and 
montane communities 


British Plant Communities.  
Volume 4:  Aquatic 
communities, swamps and 
tall-herb fens. Cambridge 
University Press 


Rodwell, J.S. 
(ed.) 


1995 NVC for aquatic 
communities, swamps 
and tall-herb fens 


Vegetation Survey of Goss 
Moor NNR: A baseline for 
assessing the effect of weir 
construction in the Fal on 
the surrounding heath/mire 
complex. Report to English 
Nature 


Dale, M.P. & 
Dinsdale, J.M. 
University of 
Plymouth Dept 
of Biological 
Sciences 


1996 Baseline vegetation 
survey at six locations on 
Goss Moor NNR 


An Ecological Assessment 
of the Plant Communities 
and their Associated Soils 
at Goss Moor NNR – a 
baseline for monitoring the 
effect of the Indian Queens 
Peak Power facility at St 
Dennis, near St Austell, 
Cornwall. Report to Indian 
Queens Power Ltd 


Dale, M.P. 
Dinsdale, J.M. 
Powe, C. & 
Ramsay, P. 
University of 
Plymouth Dept 
of Biological 
Sciences 


1997 Baseline vegetation 
survey, foliage and 
substrate analyses of 
plant communities on 
Goss Moor NNR 


Red Data Book for Cornwall 
& Isles of Scilly 


Spalding, A. 
(ed) 


1997 Threat status of species 
in Cornwall & Isles of 
Scilly 
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Feature Data source Author Date Content 
Cornwall’s Biodiversity:  
Volume 2 Action Plans 


Cornwall 
Biodiversity 
Initiative 


1998 Cornwall Biodiversity 
Action Plans 


Red Moor Nature Reserve 
Management Plan 


Howard, A 1998 Cornwall Wildlife Trust 
management plan 


A391 St Austell to Innis 
Downs extended Phase 1 
Ecological Survey. Report 
to Cornwall County Council 


Wilkins, J. & 
Davey, S. 
Cornwall 
Environmental 
Consultants 
(CEC) Ltd 


2002 Extended Phase 1 habitat 
survey of A391 corridor 


Goss Moor Phase 1 & 
Marsh Fritillary habitat 
surveys and baseline lichen 
survey 


Wilkins, J. & 
Davey, S. CEC 
Ltd 


2002 Baseline surveys on Goss 
Moor for proposed 
development of Energy 
from Waste Plant  


Quoit Heath Management 
Plan.  A report to Cornwall 
Wildlife Trust 


Gowenlock, J. 2002 Description and mapping 
of vegetation communities 
at Quoit Farm 


Retire Common SSSI NVC 
Survey.  A report to the Mid 
Cornwall Moors LIFE 
Project, English Nature 


Bright, J.C. & 
Bennallick, I. J. 
CEC Ltd 


2004 Description and mapping 
of vegetation communities 
on Retire Common SSSI 


NVC Survey of Tregonhay 
Farm.  A report to English 
Nature  


Wilson, P.J. 2004 Description and mapping 
of vegetation communities 
at Tregonhay Farm 


NVC Survey of Chark Moor.  
A report to English Nature 


Wilson, P.J. 2004 Description and mapping 
of vegetation communities 
at Chark Moor 


Guidelines for the removal 
of an SSSI notification (de-
notification) 


English Nature 2005 National guidelines for 
identifying cases where 
denotification may be 
appropriate 


Criggan Moor County 
Wildlife Site NVC Survey. 
Report to Mid Cornwall 
Moors LIFE Project, English 
Nature 


Bright, J.C. & 
Adams, S. CEC 
Ltd  


2005 Description and mapping 
of vegetation communities 
on Criggan Moor 


Tregonetha and Belowda 
Downs SSSI NVC Survey.  
Report to Mid Cornwall 
Moors LIFE Project, English 
Nature 


Davies, M. & 
Howie, A. CEC 
Ltd  


2005 Description and mapping 
of vegetation communities 
on Tregonetha and 
Belowda Downs SSSI 


Goss and Tregoss Moors 
SSSI NVC Survey.  Report 
to Mid Cornwall Moors LIFE 
Project, English Nature 


Davies, M. & 
Howie, A. CEC 
Ltd  


2006 Description and mapping 
of vegetation communities 
on Goss and Tregoss 
Moors SSSI 


Helman Tor Nature Reserve 
Management Plan 2008-
2013.  A report to Cornwall 
Wildlife Trust 


Davies, M. CEC 
Ltd  


2007 Management plan and 
NVC survey 


State of the Natural 
Environment 2008. Natural 
England, Peterborough. 


Natural England 2008 Review of the state of 
England’s natural 
environment 
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Feature Data source Author Date Content 
Tregonetha Downs Nature 
Reserve Management Plan 
2008-2013.  A report to 
Cornwall Wildlife Trust 


Davies, M. CEC 
Ltd 


2008 Management Plan 


Analysis of Mid Cornwall 
Moors NVC data. Produced 
for Natural England 


Bennallick, I.J. 2009 NVC breakdown and 
coverage for each site 


Taxon designation 
database. Produced for 
Natural England 


Bennallick, I.J. 2009 Summary of species 
status  


NVC Survey of Tregonhay 
Farm.  A report to Natural 
England 


Sproull, J. & 
Davies, M. CEC 
Ltd  


2010 NVC surveys and 
condition assessment 
reports 


NVC Survey of Blackacre 
Farm.  A report to Natural 
England 


Sproull, J. & 
Davies, M. CEC 
Ltd  


2010 NVC surveys and 
condition assessment 
reports 


NVC Survey of 
Ennisworgey.  A report to 
Natural England 


Sproull, J. & 
Davies, M. CEC 
Ltd 


2010 NVC surveys and 
condition assessment 
reports 


NVC Survey of Mollinis 
Downs.  A report to Natural 
England  


Sproull, J. & 
Davies, M. CEC 
Ltd  


2010 NVC surveys and 
condition assessment 
reports 


NVC Survey of Bryn Moor.  
A report to Natural England 


Sproull, J. & 
Davies, M. CEC 
Ltd 


2010 NVC surveys and 
condition assessment 
reports 


Mid Cornwall Moors notable 
species database.  
Produced for Natural 
England 


Bennallick, I.J. 2010 Summary of notable 
species occurring within 
the SSSI 


Making Space for Nature: a 
review of England’s wildlife 
sites and ecological 
network. Report to Defra 


Lawton, J.H. et 
al. 


2010 Makes recommendations 
for increasing the 
coherence of ecological 
networks in England 


Guidelines for the Selection 
of Biological SSSIs. Part 1: 
Rationale, Operational 
Approach and Criteria for 
Site Selection. Joint Nature 
Conservation Committee, 
Peterborough.  


Bainbridge, I., 
Brown, A., 
Burnett, N., 
Corbett, P., 
Cork, C., Ferris, 
R., Howe, M., 
Maddock, A. & 
Pritchard, S. 
(eds) 


2013 National selection 
guidelines for biological 
SSSIs 


Guidelines for the Selection 
of Biological SSSIs. Part 2: 
Detailed Guidelines for 
Habitats and Species 
Groups. Chapter 3. Lowland 
grasslands. JNCC, 
Peterborough 


Jefferson, R.G., 
Smith, S.L.N. & 
MacKintosh, 
E.J. 


2014 National selection 
guidelines for SSSIs for 
lowland grasslands 


Guidelines for the Selection 
of Biological SSSIs. Part 2: 
Detailed Guidelines for 
Habitats and Species 
Groups. Chapter 14. Birds. 
JNCC, Peterborough 


Drewitt, A.L., 
Whitehead, S. & 
Cohen, S. 


2015 National selection 
guidelines for SSSIs for 
birds 
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Feature Data source Author Date Content 
Mid Cornwall Moors NVC 
and CSM Survey 2015.  A 
report to Natural England 


Osmunda 
Ecology 


2016 NVC surveys and 
condition assessment 
reports for previously 
unsurveyed areas 


Goss Moor NNR 
Management Plan 1 April 
2015 to 31 March 2020 


Bowler, P. 2016 Goss Moor NNR 
management plan 


Lowland 
heathland 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for wet 
and dry heathland 


Isabel Alonso 
(Natural 
England) 


2016 Support for notifying the 
site for heathland features 
from Natural England’s 
senior heathland 
specialist 


Fens Fen Habitats and the EC 
Habitats and Species 
Directive Part 1.  Concept 
and Compass of Selected 
Fen Habitat Categories.  
Unpublished report to 
JNCC, Peterborough 


Wheeler, B.D. 1995 EU interpretation manual 
of fen habitats listed on 
the EC Habitats and 
Species Directive 


Fen Habitats and the EC 
Habitats and Species 
Directive Part 2.  
Distribution and Status of 
Selected Fen Habitats in 
Britain.  Unpublished report 
to JNCC, Peterborough 


Wheeler, B.D. & 
Shaw, S.C. 


1995 Distribution and status of 
fen habitats in Britain 


File note: Visit to Goss 
Moor, Cornwall, 17 July 
2002 


Roger Meade 
(English Nature) 


2002 An evaluation of 
Transition Mire and 
Quaking Bog 
communities at Goss 
Moor 


Spatial and temporal 
analysis of vegetation 
mosaics for conservation: 
poor fen communities in a 
Cornish valley mire. Journal 
of Biogeography 30: 1427 - 
1443 


Southall, E.J., 
Dale, M.P. & 
Kent, M. 


2003 Description and analysis 
of spatial and temporal 
variation in sub-
communities within patch 
mosaics of vegetation to 
inform conservation 
management 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for fens 


Iain Diack 
(Natural 
England) 


2016 Support for notifying the 
site for fen features from 
Natural England’s senior 
wetland specialist 


Species-rich 
neutral 
grassland 


Monitoring the condition of 
lowland grassland SSSIs: 
Part 1 – English Nature’s 
rapid assessment method.  
English Nature Research 
Reports 315 


Robertson, H.J. 
& Jefferson, 
R.G. 


2000 Rationale behind the 
rapid assessment 
methodology, describing 
practical ways of making 
rapid assessments 


The condition of lowland 
BAP priority grasslands: 
results from a sample 
survey of non-statutory 
stands in England.  English 
Nature Research Reports 
636 


Hewins, et al. 2005 Information on the 
national status of 
grassland habitats 
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Feature Data source Author Date Content 
National assessment of 
lowland neutral grassland.  
Paper to the Council of 
English Nature 


Holmes, P., 
Pinches, C. & 
Jefferson, R.J. 


2005 Strategic review of the 
conservation of lowland 
neutral grassland in 
England 


The European context of 
British Lowland Grasslands.  
Report, Joint Nature 
Conservation Committee 
394 


Rodwell, et al. 2007 Range of unimproved 
grasslands in UK and 
assessment at a 
European level 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for 
grassland 


Jefferson, R.G. 
(Natural 
England) 


2016 Support for notifying the 
site for grassland features 
from Natural England’s 
senior grassland 
specialist. 


Vascular 
plants 


British Red Data Books 1. 
Vascular plants, 3rd ed. 


Wiggington, 
M.J. 


1999 Threat status of plants 


New Atlas of the British and 
Irish Flora 


Preston, C.D., 
Pearman, D.A., 
& Dines, T.D. 


2002 Information on plant 
species distribution 


The vascular plant Red 
Data List for Great Britain 


Cheffings, C.M. 
& Farrell. L. 
(eds). 


2005 Threat status of plants 


England Red List – A 
Vascular Plant Red List for 
England. Botanical Society 
of Britain and Ireland, 
Bristol. 


Stroh, P.A., 
Leach, S.J., 
August, T.A., 
Walker, K.J., 
Pearman, D.A., 
Rumsey, F.J., 
Harrower, C.A., 
Fay, M.F., 
Martin, J.P., 
Pankhurst, T., 
Preston, C.D. & 
Taylor, I. 


2014 Threat status of plants 


A tool for assessing the 
current conservation status 
of vascular plants on SSSIs 
in England: May 2006 
(ENRR 690) 


Leach, S.J. & 
Rushbridge, 
D.J.  


2006 Updated statuses for Red 
List, nationally rare and 
nationally scarce vascular 
plants 


The status of Coral-
necklace Illecebrum 
verticil/atum L. 
(Caryophyllaceae) in Great 
Britain. Watsonia 27: 143-
148 


Pearman, D.A. 2008 Assessment of the status 
of coral necklace 


Survey data. Produced for 
Natural England 


Bennallick, I.J. 2009 Common Standards 
Monitoring vascular plant 
survey of Goss and 
Tregoss Moor SSSI and 
Retire Common SSSI 


New Flora of the British 
Isles 3rd edition 


Stace, C. 2010 Updated flora of the 
British Isles 


Red List Update. BSBI 
news 116: p.53 


Leach, S.J. & 
Walker, K. 


2010 Revised threat 
assessment for coral-
necklace 
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Feature Data source Author Date Content 
Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for 
vascular plants 


Martin, J 
(Natural 
England) 


2016 Support for notifying the 
site for vascular plant 
features from Natural 
England’s vascular plant 
specialist 


Woodland Woodland surveys in South-
west England using the 
National Vegetation 
Classification.  Published by 
Nature Conservancy 
Council 


Heath, M. & 
Oakes, H. 


1991 Includes site information 
for key Cornish sites 


Floristic variation and willow 
carr development within a 
south west England 
wetland. Applied Vegetation 
Science 6: 63-72 


Southall, E.J. 
Dale, M.P. & 
Kent, M. 


2003 Evaluation of ecological 
changes resulting from 
succession of poor fen to 
wet willow woodland on 
Goss Moor NNR 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for 
woodland 


Goldberg, E 
(Natural 
England) 


2016 Support for notifying the 
site for woodland features 
from Natural England’s 
woodland senior 
specialist 


Marsh 
fritillary 


The population dynamics of 
small colonies of the 
butterfly Euphydryas aurinia 
University of Oxford 
unpublished PhD thesis  


Porter, K. 1981 Meta-population study of 
marsh fritillary  


The UK status and 
suspected metapopulation 
structure of a threatened 
European butterfly, the 
marsh fritillary Euphydryas 
aurinia.  Biological 
Conservation 67: 239-249 


Warren, M.S. 1994 The UK status of the 
marsh fritillary 


Pre-species Recovery 
Project: The Marsh Fritillary 
Butterfly (Euphydryas 
aurinia) on the Mid-Cornwall 
Moors and the Upper 
Fowey Valley:  current 
status, habitat management 
and potential sites.  A report 
to English Nature 


Hobson, R. 1997 Report summarising 
distribution status of 
marsh fritillary within the 
Mid Cornwall Moors and 
Bodmin Moor 


Managing damp grassland 
for the Marsh Fritillary 
butterfly.  Butterfly 
Conservation Technical 
Advice Note 


Hobson, R. 2000 Marsh fritillary habitat 
management note 


The Millennium Stlas of 
Butterflies in Britain and 
Ireland. Oxford University 
Press 


Asher, J., 
Warren, M., 
Fox, R., 
Harding, P. & 
Jeffcoate, S. 


2001 UK and Ireland butterfly 
atlas 


Conservation Biology of the 
Marsh Fritillary Euphydryas. 
University of Leeds 
unpublished PhD thesis 


Bulman, C.R. 2001 Meta-population study of 
marsh fritillary 
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Feature Data source Author Date Content 
The marsh fritillary in 
Cornwall: site dossier.  
Incorporating the Bodmin 
Moor larval survey 2000.  
Report No. S01-32, 
Butterfly Conservation, 
Wareham 


Hobson, R. & 
Budd, P. 


2001 Marsh fritillary site dossier 
for Cornwall 


The Marsh Fritillary 
Euphydryas aurinia on the 
Mid-Cornwall Moors. Report 
for Ecoscope Ltd. 


Hobson, R. 
(Butterfly 
Conservation) 


2001 A summary report of 
status 


Dynamic populations in a 
dynamic landscape:  the 
metapopulation structure of 
the marsh fritillary butterfly. 
Ecography 25: 224-232 


Wahlberg, N., 
Klemetti, T. & 
Hanski, I. 


2002 Study on the population 
dynamics of the marsh 
fritillary in a dynamic 
landscape 


A survey of breeding habitat 
and potential habitat 
extensions for the Marsh 
Fritillary butterfly 
Euphydryas aurinia 
between Goss Moor NNR 
and Breney Common SSSI 
(cSACs). BSc project 


Tildesley, R.W. 2002 Nature and extent of 
potential breeding habitat 
between Goss Moor and 
Breney Common with 
management 
recommendations 


Conserving the Marsh 
Fritillary in Britain. British 
Wildlife 13: 404-411 


Hobson, R., 
Bourn, N. & 
Warren, M. 


2002 Status of marsh fritillary in 
Britain 


Collection of monitoring 
data for Marsh Fritillary 
Euphydryas aurinia larval 
webs on seven sites in Mid 
Cornwall. Report to LIFE 
project 


Tunmore, M. 2003 Baseline transect data on 
larval webs across seven 
LIFE project sites 


A391 St Austell to the A30 
Link Road Marsh Fritillary 
Larval Web Survey.  A 
report to English Nature 


Tunmore, M. & 
Bright, J. 


2003 Status of marsh fritillary 
along the proposed route 
corridor 


A Survey of Marsh Fritillary 
Euphydryas aurinia – Mid 
Cornwall Moors 2003.  A 
report to English Nature 


Spalding, A. 2003 Marsh fritillary flight 
survey at ten Mid-
Cornwall Moor sites 


Monitoring the Marsh 
Fritillary Euphydryas aurinia 
at Goss Moor and Breney 
Common cSAC 1996 – 
2002: Update 2003. Report 
to English Nature 


Hobson, R. & 
Bulman, C.R. 


2004 Population estimates of 
marsh fritillary at Goss 
Moor and Breney 
Common 


Marsh Fritillary.  Survey of 
adults on the Mid-Cornwall 
Moors, 2004: A Summary 


Tunmore, M. 2004 A summary of field work 
undertaken during 2004 


Guidance Notes for the 
Definition and Mapping of 
Habitat Quality for Marsh 
Fritillaries.  CCW Natural 
Science Report No. 03/5/01 


Fowles, A.P. 2004 Outline of system for 
standardising the 
methodology for the 
identification and mapping 
of marsh fritillary habitat 
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Feature Data source Author Date Content 
Mitigation for the Marsh 
Fritillary in relation to the 
A30 Bodmin to Indian 
Queens Road Improvement 
proposals 


Spalding 
Associates 


2005 An outline of proposed 
mitigation strategy for 
marsh fritillary in 
response to the proposed 
A30 road improvement 


Marsh Fritillary monitoring 
on nine sites in Mid 
Cornwall: flight and larval 
web surveys April 2005.  A 
report to the Mid Cornwall 
Moors LIFE Project, English 
Nature 


Tunmore, M., 
Bright, J., 
Robinson, F., 
Hodgson, D. & 
Hobson, R. 


2005 The 2005 status and 
distribution of marsh 
fritillary at nine LIFE sites 
in Mid-Cornwall 


Marsh Fritillary monitoring 
on nine sites in Mid 
Cornwall: flight and larval 
web surveys April 2006.  A 
report to the Mid Cornwall 
Moors LIFE Project, English 
Nature 


Tunmore, M. , 
Bright, J., 
Robinson, F., 
Hodgson, D. & 
Hobson, R. 


2006 The 2006 status and 
distribution of marsh 
fritillary at nine LIFE sites 
in Mid-Cornwall 


The Mid-Cornwall Moors 
LIFE Project: Conservation 
of the Marsh Fritillary 
Euphydryas aurinia (Rott.) 
at Landscape Level. 
Atropos 28: 57-61 


The Mid-
Cornwall Moors 
LIFE Project 
Team 


2006 Summary of the Mid-
Cornwall Moors LIFE 
project 


Mapping the habitat quality 
of patch networks for the 
Marsh Fritillary Euphydryas 
aurinia (Rottemburg, 1775) 
(Lepidoptera, Nymphalidae) 
in Wales. Journal of Insect 
Conservation 10: 161-177 


Fowles, A.P. & 
Smith, R.G. 


2006 Assessment of 35 core 
marsh fritillary landscapes  


Marsh Fritillary monitoring 
on nine sites in Mid 
Cornwall: flight and larval 
web surveys April 2007.  A 
report to the Mid Cornwall 
Moors LIFE Project, English 
Nature 


Tunmore, M., 
Bright, J., 
Robinson, F., 
Hodgson, D. & 
Hobson, R 


2007 The 2007 status and 
distribution of marsh 
fritillary at nine LIFE sites 
in Mid-Cornwall 


Marsh Fritillary Monitoring 
on nine Sites in Mid 
Cornwall:  flight and larval 
web surveys March 2008.  
A report to the Mid Cornwall 
Moors LIFE Project, English 
Nature 


Tunmore, M., 
Bright, J., 
Robinson, F., 
Hodgson, D. & 
Hobson, R 


2008 The 2008 status and 
distribution marsh fritillary 
at nine LIFE sites in Mid-
Cornwall 


Mid-Cornwall Moors Marsh 
Fritillary Euphydryas aurinia 
monitoring 2010 larval web 
surveys March 2011. A 
report to Natural England 


Tunmore, M., 
Bright, J., 
Hodgson, D. & 
Nelson, J. 


2011 The 2010 status and 
distribution of marsh 
fritillary on the proposed 
Mid Cornwall Moors SSSI 
sites 
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Feature Data source Author Date Content 
Mark-recapture on large 
spatial scale reveals long 
distance dispersal in the 
Marsh Fritillary, Euphydryas 
aurinia.  Ecological 
Entomology 36: 499-510 


Zimmerman, K., 
Fric, Z., Jiskra, 
P., Kopeckova, 
M., Vlasanek, 
P., Zapletal, M. 
& Konvicka, M. 


2011 Evidence of long range 
dispersal of marsh fritillary 
between patches of 
suitable habitat 


Demography of adults of 
the Marsh Fritillary butterfly, 
Euphydryas aurinia 
(Lepidoptera: Nymphalidae) 
in the Czech Republic: 
Patterns across sites and 
seasons. European Journal 
of Entomology 108: 243-
245 


Zimmerman, K., 
Blazkova, P. 
Cizek, O., Fric, 
Z., Hula, V., 
Kepka, P., 
Novotny, D., 
Slamova, I. & 
Konvicka, M. 


2011 Evidence for the regional 
persistence of marsh 
fritillary being dependant 
on the recolonisation of 
temporarily vacant sites 
by dispersing individuals 


Butterflies on the brink:  
habitat requirements for 
declining populations of the 
marsh fritillary (Euphydryas 
aurinia) in SW England. 
Journal of Insect 
Conservation 15: 153-163 


Smee, M, 
Smyth, W., 
Tunmore, M., 
Ffrench-
Constant, R. & 
Hodgson, D. 


2010 A statistical analysis of 
the habitat and 
management 
requirements for marsh 
fritillary in Mid Cornwall 


Mid-Cornwall Moors Marsh 
Fritillary larval web 
monitoring. December 
2011.  A report to Natural 
England 


Tunmore, M., & 
Bright, J. 


2011 The 2011 status and 
distribution of marsh 
fritillary on proposed Mid 
Cornwall Moors SSSI 
sites 


Mid Cornwall Moors Marsh 
Fritillary adult monitoring 
2012.  A report to Natural 
England 


Tunmore, M., & 
Bright, J. 


2012 The 2012 status and 
distribution of marsh 
fritillary on proposed Mid 
Cornwall Moors SSSI 
sites 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for the 
marsh fritillary butterfly 


David Heaver 
(Natural 
England) 


2016 Support for notifying the 
site for the marsh fritillary 
from Natural England’s 
senior invertebrate 
specialist 


Invertebrates British Red Data Books 2. 
Insects 


Shirt, D.B. (ed) 1987 Status of insect species 


British Red Data Books 3. 
Invertebrates other than 
insects 


Bratton, J.H. 
(ed) 


1991 Status of invertebrate 
species other than insects 


Tranche 2 Action Plans.  
Volume 4 – invertebrates.  
Report to English Nature 


UK Biodiversity 
Group 


1996 -
1999 


Invertebrate Action Plans 


The development of ISIS: a 
habitat-based invertebrate 
assemblage classification 
system for assessing 
conservation interest in 
England. Journal of Insect 
Conservation 10: 179-188 


Webb, J.R. & 
Lott, D.A. 


2006 Description of the ISIS 
Prototype invertebrate 
assemblage classification 
system 
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Feature Data source Author Date Content 
Surveying terrestrial and 
freshwater invertebrates for 
conservation value. Natural 
England Research Report 
NERR005 


C.M. Drake, 
D.A. Lott, K.N.A. 
Alexander & J. 
Webb 


2007 Description of 
invertebrate sampling 
surveillance and analysis 
using ISIS 


Surveying terrestrial and 
freshwater invertebrates for 
conservation value. Natural 
England Research 
Information Note RIN005 -  


C.M. Drake, 
D.A. Lott, K.N.A. 
Alexander & J. 
Webb 


2007 Summary of NE Research 
Report NERR005 


A New Red List of British 
Butterflies. A report to 
JNCC 


Fox, R., Warren, 
M. & Brereton, T 


2007 Revised status of British 
butterflies 


Goss and Tregoss Moor 
NNR invertebrate baseline 
monitoring report.  Report to 
Natural England 


ECOSA 2008 Baseline invertebrate 
survey of Goss Moor 
NNR 


Synopsis of ISIS 2009 and 
its use in Common 
Standards Monitoring 


Lott, D.A. 2008 Description of the ISIS 
assemblage type 
classification 


Notable and adhoc 
invertebrate species 
database.  Produced for 
Natural England 


Bennallick, I.J. 2009 Notable and adhoc 
species list for Breney 
Common SSSI and Goss 
& Tregoss Moors SSSI 


A review of the scarce and 
threatened Coleoptera of 
Great Britain Part 3: Water 
beetles of Great Britain 


Foster, G.N. 2010 Status of water beetles for 
Great Britain 


Survey data produced for 
Natural England 


Saunders, P. 2010 Common Standards 
Monitoring invertebrate 
survey of Red Moor SSSI 


Survey data produced for 
Natural England 


Saunders, P. 2010 Common Standards 
Monitoring invertebrate 
survey of Goss and 
Tregoss Moors SSSI 


Incidental invertebrate 
records produced for 
Natural England 


Saunders, P. 2010 Incidental records for 
Redmoor SSSI, Breney 
Common SSSI and Goss 
& Tregoss Moors SSSI 


Invertebrate proxy habitat 
survey produced for Natural 
England 


Saunders, .P 2010 Data for Redmoor SSSI, 
Breney Common SSSI 
and Goss & Tregoss 
Moors SSSI 


Hydrochus nitidicollis 
records.  Produced for 
Natural England 


ERCCIS 2011 Database and distribution 
maps 


Omphiscola glabra records.  
Produced for Natural 
England 


ERCCIS 2011 Database and distribution 
maps 


Oxyloma sarsii and 
Nomada lathburiana 
records.  Produced for 
Natural England 


ERCCIS 2012 Database and distribution 
maps 
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Feature Data source Author Date Content 
Goss and Tregoss Moors 
SSSI, Common Standards 
Monitoring Assessment 
Report, Scrub Edge (F001).  
A report to Natural England 


EMEC Ecology 2016 Invertebrate assessment 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for 
invertebrates 


David Heaver & 
Jon Webb 
(Natural 
England) 


2016 Support for notifying the 
site for invertebrates from 
Natural England’s senior 
invertebrate specialists 


Birds Mid Cornwall Moors – 
Breeding Birds Survey 
2013. Report to Natural 
England 


Ecus Ltd 2013 Breeding bird survey of 
the Mid Cornwall Moors 


Specialist support for the 
removal of breeding bird 
assemblage and notification 
of the SSSI for willow tit  


Drewitt, A. 
(Natural 
England) 


2016 Support for notifying the 
site from Natural 
England’s senior 
ornithologist 


Geology An Introduction to the 
Geological Conservation 
Review.  Geological 
Conservation Review 
Series. JNCC, 
Peterborough. 


Ellis, N.V., (ed.), 
Bowen, D.Q., 
Campbell, S., 
Knill, J.L., 
McKirdy, A.P., 
Prosser, C.D., 
Vincent, M.A. & 
Wilson, R.C.L. 


1996 Background information 
on the Geological 
Conservation Review and 
selection guidelines for 
geological SSSIs 


Geological Conservation 
Review Volume 36:  
Mineralogy of South West 
England. JNCC, 
Peterborough. 


Bevins. R.E. et 
al 


2010 Site details for Belowda 
Beacon GCR site 669 


Report to Natural England 
on mineralogical interest at 
Belowda Beacon 


Dr Richard 
Scrivener 


2012 Support for notifying the 
site for its geological 
interest from external 
specialist 


Specialist support for 
notification of Mid Cornwall 
Moors as a SSSI for its 
geological interest 


Evans, D. 
(Natural 
England) 


2016 Support for notifying the 
site for its geological 
interest from Natural 
England’s igneous 
geologist and 
mineralogist. 


2. Explanation of how the Mid Cornwall Moors meet the SSSI 
selection guidelines  


This section explains how the information listed in Section 1 has informed the decision to notify the 
SSSI, according to the Guidelines for the selection of Biological SSSIs. Part 1: Rationale, 
Operational Approach and Criteria for Site Selection (JNCC, 2013) and Part 2: Detailed guidelines 
for habitats and species groups, hereafter referred to as ‘the Guidelines’, and the selection 
guidelines listed in An Introduction to the Geological Conservation Review (Ellis et al., 1996).  The 
maps and table in section 7 show the distribution and extent of the priority vegetation communities 
across the site. 


2.1 Dry and wet lowland heath 
Lowland heath is widely distributed across the site (see photographs 2, 3 and 11 in section 8), with 
particularly large areas of dry heath Tregonetha Downs, Belowda Downs, Goss and Tregoss 
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Moors, Retire Common, Criggan Moor and Breney Common and large areas of wet heath at 
Breney Common and Red Moor. 


The dominant dry heath of the SSSI most closely resembles H4 western gorse Ulex gallii – bristle 
bent Agrostis curtisii1 heath (see photograph 2 in section 8) with H4a bristle bent Agrostis curtisii - 
bell heather Erica cinerea sub-community occurring on areas of drier ground. This sub-community 
has a marked increase in abundance of western gorse, bell heather and heather Calluna vulgaris.  
A higher frequency of cross-leaved heath Erica tetralix, purple moor-grass Molinia caerulea and 
deergrass Scirpus cespitosus2 is found in the H4c cross-leaved heath sub-community and wetter 
H4d deergrass sub-community. 


Areas resembling H8 heather Calluna vulgaris – western gorse Ulex gallii heath, H10 heather 
Calluna vulgaris – bell heather Erica cinerea heath and H1 heather Calluna vulgaris – sheep’s 
fescue Festuca ovina heath are also present in smaller stands on drier hummocks and on low 
Cornish hedges/banks dividing areas of swamp and marshy grassland.  The H8 community 
contains abundant western gorse. 


The areas of wet heath (see photograph 11 in section 8) are generally fairly species-poor, being 
dominated by heather and purple moor-grass. Cross-leaved heath generally occurs at high 
frequencies, but with low cover, with Sphagnum bog moss species occurring at low covers and 
moderate frequencies. These areas are best classified as M16 cross-leaved heath Erica tetralix - 
bog moss Sphagnum compactum wet heath and the M16b devil’s-bit scabious Succisa pratensis - 
carnation sedge Carex panicea sub-community.  The differentiation of the two types is based on a 
greater species-richness and increased frequency of bog myrtle Myrica gale in the M16b sub-
community and the frequency of bog asphodel Narthecium ossifragum in the wetter M16 
community.  


Areas where water levels remain at or near the surface for much of the year show affinities with 
M15 deergrass Scirpus cespitosus – cross-leaved heath Erica tetralix wet heath3.  Some of these 
areas may have previously been areas of open water with the M15b typical sub-community 
representing locally wetter areas.  Areas of M15 wet heath are typically characterised by a 
dominance of purple moor-grass, with abundant cross-leaved heath, frequent heather and 
occasional deer grass.  Bog myrtle is locally abundant, which is characteristic of the M15a 
carnation sedge sub-community, and devil’s-bit scabious is frequent.  The M15b typical sub-
community is present locally in wetter areas and is more variable in composition with species poor 
areas only tending to support purple moor-grass and cross-leaved heath with some bryophytes. 
Other areas contain all the typical constants expected in M15b, as well as bog asphodel, hard fern 
Blechnum spicant, Juncus species and Carex species. 


The heathland also contains a number of mires which vary in size from a few square metres to 
several hectares.  They are discussed in more detail in section 2.2. 


The Guidelines (Part 2, Chapter 4, section 3.1) state that: 


‘Table 10 indicates.....the main NVC types of lowland heath....and selection 
recommendations for each.  In most cases all sites over 10 ha should be selected.’ 


The site supports five (see table 1, below) of the NVC communities listed in table 10 of the 
Guidelines, some of which are represented by more than one sub-community, adding to the overall 
diversity of this habitat.  Elsewhere they occur as transitions with other vegetation types. 


1 Nomenclature follows Stace 3rd edition 2010 (New Flora of the British Isles) 
2 Scirpus cespitosus is now known as Trichophorum germanicum 
3 M15 wet heath is not listed in table 10 of the Guidelines and, accordingly is not included in the assessment 
for the SSSI.  However, Chapter 4 of the Guidelines covering the selection of lowland heathland is currently 
under revision.  The draft revised guidelines do list M15 as a community eligible for selection, as well as 
lowering the threshold for heathland selection in most cases from 10 ha to 5 ha.  The Mid Cornwall Moors 
SSSI includes 40.90 ha of M15. 
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Table 1 Heathland communities in the Mid Cornwall Moors SSSI 
Heathland NVC types listed in table 10 of the Guidelines Area (ha) 
H1 heather Calluna vulgaris – sheep’s fescue Festuca ovina heath 1.61 
H4 western gorse Ulex gallii – bristle bent Agrostis curtisii  heath 162.69 
H8 heather Calluna vulgaris– western gorse Ulex gallii heath 3.85 
H10 heather Calluna vulgaris – bell heather Erica cinerea heath 0.33 
M16 cross-leaved heath Erica tetralix - bog moss Sphagnum compactum wet heath 10.18 


Total: 178.66 
 
In the case of H4 heath, the Guidelines (Part 2, Chapter 4, section 3.1.4) state: 


‘Select all areas above 10 ha.’ 


The SSSI includes 162.69 ha of H4 heath. 


For M16 wet heath, the Guidelines (Part 2, Chapter 4, section 3.1.12) state that: 


‘Selection will usually be in association with dry heath or valley bog, and any size of area 
then qualifies.’ 


The SSSI includes 10.18 ha of M16 wet heath in association with areas of dry heath and valley 
mire. 


The Guidelines (Part 2, Chapter 4, section 3.2) also state for mosaic or composite sites: 


‘As previously stated, heathland is often one component of a site.  Where the individual 
components are collectively of interest, even though they may be limited in individual size, 
the whole area should be treated as a mosaic or composite site...’ 


The predominant H4 dry heath and M16 wet heath communities occur in combination with 1.61 ha 
of H1 heath, 3.85 ha of H8 heath and 0.33 ha of H10 heath.  The area of lowland heath within the 
Mid Cornwall Moors SSSI is therefore substantial and covers 178.66 ha, of which 168.48 ha is dry 
heath and 10.18 ha wet heath. 


The Guidelines (Part 2, Chapter 4, section 4.3) state that: 


‘On a heathland site, a percentage of tree cover is acceptable, but this should not normally 
exceed 50% of the area and should usually be less.’ 


Within the area of the Mid Cornwall Moors SSSI mapped as lowland heath, tree and shrub cover is 
generally low (approximately 1-5%). 


The Guidelines (Chapter 4, section 4.4, p.101) also state that: 


‘Wherever practicable, some areas of gorse and juniper should be included within a 
site...The two smaller gorse species, Ulex gallii and U. minor, are important constituents of 
oceanic and southern heath, and selection should ensure that they are well represented in 
the heathland SSSI series.’ 


The SSSI contains areas of European gorse and western gorse; the European gorse occurs 
largely around the margins of the dwarf shrub heath, whilst the western gorse is scattered within 
the H4 and H8 heath with varying cover depending on management.  In general, scrub 
encroachment of these communities is much slower and is not as far advanced as on the wetter 
areas, as a consequence very extensive open patches of dwarf shrub heath can still be seen. 


2.2 Lowland fens 
Many fen types are nationally scarce and only a few sites remain in Cornwall.  In the Mid Cornwall 
Moors area these habitats have been reduced dramatically due to agricultural improvement, with 
the remaining stands largely found in the SSSI.  


The Guidelines (Part 2, Chapter 7, section 3.1) state that: 


‘Within each AOS [Area of Search] the complement of fen sites should aim to include 
examples representing the full range of: 
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a) topographical/hydrological fen types; 
b) ground water chemistry, as reflected in plant communities and species; and 
c) associated animal communities and species...’ 


The Guidelines (Part 2, Chapter 7, section 3.2,) also state that: 


‘Interrelationships between fen topography, hydrology, water chemistry and vegetation are 
described in Table 19, as the basis for habitat selection.’ 


The Mid Cornwall Moors SSSI is considered to be of special interest for its transition mire and 
quaking bogs, which occur in two hydrotopographical situations: topogenous basins and 
soligenous mire systems. The presence of transition mire in these two different situations on the 
same site is of interest in its own right and adds to its significance for the feature. 


The following NVC communities listed in table 19 of the Guidelines, and intermediates between 
them, are particularly characteristic of the Mid Cornwall Moors SSSI (see photographs 2-9 in 
section 8): 


Basin fen/bog pools: 


• M1 cow-horn bog-moss Sphagnum auriculatum bog pool community 
• M2 feathery bog-moss/flat-topped/flexuous bog-moss Sphagnum cuspidatum/recurvum bog 


pool community 
• M3 common cottongrass Eriophorum angustifolium bog pool community 
• M4 bottle sedge Carex rostrata – Sphagnum recurvum mire 
• M5 bottle sedge Carex rostrata – Sphagnum squarrosum mire 
• S3 greater tussock sedge Carex paniculata swamp  
• S10 water horsetail Equisetum fluviatile swamp   
• S27 bottle sedge Carex rostrata – marsh cinquefoil Potentilla palustris tall-herb fen, bottle 


sedge Carex rostrata – water horsetail Equisetum fluviatile sub-community 


Valley fens and mires (including fen meadows and rush pastures): 


• M6 star sedge Carex echinata – Sphagnum recurvum/auriculatum mire 
• M14 black bog-rush Schoenus nigricans – bog asphodel Narthecium ossifragum mire 
• M21 bog asphodel Narthecium ossifragum – papillose bog-moss Sphagnum papillosum 


valley mire 
• M23 soft-rush Juncus effusus/sharp-flowered rush J. acutiflorus – common marsh-bedstraw 


Galium palustre rush-pasture 
• M25 purple moor-grass Molinia caerulea – tormentil Potentilla erecta mire 
• M27 meadowsweet Filipendula ulmaria – wild angelica Angelica sylvestris tall-herb fen 
• M28 yellow iris Iris pseudacorus – meadowsweet Filipendula ulmaria mire 
• M29 marsh St John’s-wort Hypericum elodes – bog pondweed Potamogeton polygonifolius 


soakaway 
• M32 philonotis moss Philonotis fontana – starry saxifrage Saxifraga stellaris spring, Blinks 


Montia fontana – opposite-leaved golden-saxifrage Chrysosplenium oppositifolium sub 
community 


Basin fen/bog pools 


Small water filled depressions several metres across, formed by tin streaming are scattered over 
many tens of hectares of the site and the vegetation has now formed floating rafts across the 
surface of the water.  The plant composition of the rafts varies between the depressions, 
depending on water chemistry and the stage of hydroseral succession they have reached, leading 
to a wide diversity of vegetation types.  The primary species occurring in most of the rafts are 
marsh cinquefoil, bog bean, water horsetail, purple moor-grass and occasionally bottle sedge. 
Water horsetail is dominant in some depressions, possibly in those at an earlier stage of 
succession.  In amongst these dominants a range of other species occur, including common 
valerian, marsh valerian, jointed rush Juncus articulatus, star sedge, common cottongrass, greater 
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bird’s-foot-trefoil Lotus pendunculatus, ribbed bog moss Aulacomnium palustre4, Sphagnum 
subnitens and Sphagnum squarrosum. 


One mat located on Goss Moor is particularly diverse and is dominated by bogbean with 
widespread Calliergon cuspidatum, Drepanocladus exannulatus and occasional marsh St John’s-
wort Hypericum elodes, common marsh-bedstraw, Sphagnum recurvum and ragged robin Lychnis 
flos-cuculi. 


Tussocks around and sometimes within depressions (in some cases a later successional stage of 
the raft in which rainwater is a more significant component of the water supply) give rise to more 
acidic heathy vegetation including Sphagnum subnitens, Sphagnum recurvum, bog asphodel, 
heather, cross-leaved heath, tormentil Potentilla erecta and round-leaved sundew Drosera 
rotundifolia. 


Much of the vegetation occurring in these basins is intermediate between various mire 
communities due to the ongoing hydroseral succession from open water through to, potentially, 
rain-fed bog.  The communities that are present, and the direction of the successional pathway, 
can simplistically be characterised as S10>S27>M5>M4, going from the earlier successional 
swamp phase (S10) through to mesotrophic fen (S27), to mesotrophic fen with development of 
Sphagnum carpet (M5) to mesotrophic ‘bog’ (M4), along reducing gradients of base-richness and 
nutrient availability.  This ongoing succession of mire communities within the many basins is also 
of scientific interest in its own right and is not seen on any other sites in Cornwall. 


Valley fens and mires (including fen meadows and rush pastures) and associated bog pools 


Transition mire and quaking bog vegetation is also present in high quality soligenous valley mire 
systems and associated runnels and pools within the Mid Cornwall Moors SSSI.  Tratt et al. (2013) 
identify M14, M21 and M29 as being the core communities of this type of transition mire, with M21 
forming the major component of the mire system, with M14 present in base-enriched flushes and 
M29 in soakways and runnels. Bog pools associated with M21 support M1, M2 and M3.  The 
occurrence of these different vegetation types within the same mire systems is of great interest, 
and is unmatched elsewhere in Cornwall. Associated with these core mire communities are other 
soligenous mire vegetation types including M6, M23 M25, M27, M28 and M32. The extent and 
quality of these habitat types across the SSSI merit the sites status as being of European 
importance. 


The Guidelines (Part 2, Chapter 7, section 3.3.1) state that: 


‘Within each AOS, at least one (preferably the best) example of every plant community 
listed in Table 19...should be selected...’ 


In all respects, the fens within the Mid Cornwall Moors SSSI represent the best examples of their 
type within the Cornish Killas NCA5 and Hensbarrow NCA and are particularly important for 
supporting the site’s meta-population of marsh fritillary butterflies.  No other site in the NCAs 
contains such a range of fen types (in terms of water chemistry and nutrient status) and only at 
Bodmin Moor North SSSI are they embedded in such expanses of good quality surrounding semi-
natural habitat. 


The Guidelines (Part 2; Chapter 7, section 3.3.2) state that: 


‘Within each AOS, the best examples should be selected of clearly developed vegetation 
mosaics which represent hydroseral zonation or combinations of two or more fen types.’ 


Most of the fens present within the site occur as vegetation mosaics representing good examples 
of a hydroseral zonation.  With a decrease in altitude the degree of waterlogging increases and a 
transitional hydrosere of heath – wet heath – mire (fen) – swamp develops.  This combination of 


4 Nomenclature follows Hill (2001) for bryophytes 
5 National Character Areas (NCAs) divide England into 159 natural areas, each defined by a unique 
combination of landscape, biodiversity, geodiversity and economic and cultural activity. Mid Cornwall Moors 
SSSI lies within the Hensbarrow NCA and Cornish Killas NCA. NCAs are now used as ‘areas of search’ for 
the purposes of SSSI selection (where appropriate) in England. For more information on NCAs, see 
https://www.gov.uk/government/publications/national-character-area-profiles-data-for-local-decision-making 
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communities is considered to be a unique assemblage in the national context.  Overall the total 
area of fen communities (excluding fen woodland) within the SSS is around 397.20 ha.  This area 
has increased in recent years due to considerable efforts to restore the sites to more open habitat 
mosaics. 


The Guidelines (Part 2, Chapter 7, section 3.3.3) state that: 


‘All examples of the rare or highly localised communities and sub-communities marked * in 
Table 19 should be considered for selection, within the total fen mosaic of which they are 
part.’ 


The mires dominated by Schoenus nigricans on parts of Retire Common and Goss Moor are 
considered to be representative of M14 mire, a community marked with an asterisk in Table 19 of 
the Guidelines.  


The Guidelines (Part 2, Chapter 7, section 3.3.5) state that: 


‘Continuous areas of fen, of any category, which are not appreciably degraded and which 
individually exceed 10 ha in area should be considered for selection.  Fens in the cultivated 
lowlands are now so scarce that even examples of over 5 ha which are not appreciably 
degraded should be presumed eligible for selection.’ 


At 406.75 ha, the overall area of fens within the site clearly exceeds this.  In addition, the relatively 
large size of the commons at Goss Moor, Tregonetha Downs, Retire Common, Criggan Moor and 
Breney Common, where these communities are largely found, have individual stands of various 
sizes up to 64 ha. 


It is also important to consider the relationships between fen meadows/rush pastures and other 
vegetation types, particularly heathland and unimproved grasslands but also semi-improved 
grasslands or other supporting habitats. 


The Guidelines (Part 2, Chapter 7, section 8.3) state that: 


‘The boundary of valley mires should ideally incorporate all adjacent heathland.  Even 
where the heathland is particularly degraded but still contributes to the whole catchment 
area, it should be included within the site boundary’. 


The close juxtaposition and intimate mosaics of heathland and valley mire communities in the Mid 
Cornwall Moors have been selected as a single SSSI at the landscape scale to recognise and 
support the functional relationships between the habitats. 


The Guidelines (Part 2, Chapter 7, section 8.5.2) state that: 


‘In the selection of SSSIs, due regard should be given to the need to include related 
grassland types.  Where such communities are not of SSSI standard in their own right they 
may be included within the fen SSSI boundary if: 


(a) they occur as part of an intricate wet/dry mosaic with the fen; 


(b) they form the principal communities of surrounding slopes which may have an important 
influence on the fen; or 


(c) they form the principal communities of adjacent land regarded as required buffer land.’ 


The mosaic of habitats and inter-relationships of the grassland and fen-meadow communities in 
the Mid Cornwall Moors supports their inclusion within a single SSSI that incorporates the whole 
wetland complex and transitions to adjacent drier habitats. 


2.3 Woodlands 
The Mid Cornwall Moors SSSI supports extensive areas of long established semi-natural woodland 
(see photographs 6 and 10 in Section 8).  These are predominantly fen woodlands which most 
closely resemble the following NVC types: 


• W1 grey willow Salix cinerea – common marsh-bedstraw Galium palustre woodland 
• W4 downy birch Betula pubescens – purple moor-grass Molinia caerulea woodland 
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• W6 alder Alnus glutinosa – common nettle Urtica dioica woodland 


Where conditions are drier the woodland tends towards more oak dominated stands and areas of 
the following NVC communities occur: 


• W10 pendunculate oak Quercus robur - bracken Pteridium aquilinum - bramble Rubus 
fruticosus woodland 


• W11 acid sessile oak Quercus petraea - downy birch Betula pubescens - wood sorrel 
Oxalis acetosella woodland 


• W14 beech Fagus sylvatica – bramble Rubus fruticosus woodland 
• W16 heathy oak Quercus spp. - birch Betula spp. - wavy hair-grass Deschampsia flexuosa 


woodland 
• W17 sessile upland oak Quercus petraea downy birch Betula pubescens greater fork-moss 


Dicranum majus woodland 


These properly reflect the range of diversity on the site and the varied transitions between habitats, 
which supports a range of species. 


The Guidelines (Part 2, Chapter 2a, section 4.7) state that: 


‘Within an AOS several examples of most types should be selected to account for the 
variation in woodland structure, floristic composition of tree and subsidiary layers and 
animal assemblages, to represent the various ways in which different types may naturally 
be combined, to give a geographical spread of sites, and to include any special features.’ 


These woodland vegetation communities are characteristic of those within the Mid Cornwall Moors 
area.  The suite of wet woodland types within the SSSI is particularly important for an abundance 
of lichen species supported on the willow branches in older stands. Butterflies and moths are also 
well represented in the woodland habitat, especially in rides and glades. The juxtaposition of 
woodland, mature hedgerows and wetlands are of considerable value for nature conservation. 


The area of the wet woodland stands (clearly definable areas) is over 531.06 ha, with the largest 
contiguous block totalling over 230 ha at Goss Moor. The area of drier woodland stands is 102.89 
ha, with the largest contiguous block totalling just over 17.44 ha at Breney Common.  The overall 
area is somewhat indeterminate as there are areas of ‘secondary’ and transitional woodlands that 
in the absence of adequate grazing pressure and alterations to the hydrology, have invaded 
previously open wetlands over the last 50 years.  The majority of these woods are younger stands 
(30-40 years) and not readily identifiable in terms of their NVC type, being more scrub-like.  The 
area these trees have encroached upon is likely to have been high value fen habitat (e.g. M21, 
M14 and S27) post-World War II, which still retains elements of fen vegetation under tree cover, as 
well as notable stands in large clearings. 


The Guidelines provide the basis for selecting woodland SSSIs in terms of both their floristic 
composition and their structural form. The Guidelines (Part 2, Chapter 2a, section 1.5) state that: 


‘The total area of ancient semi-natural and other woodland selected as SSSIs in each AOS 
should be sufficient to protect an adequate extent of, as well as the full range of variation in, 
native woodland communities and features against future threats, independently of other 
land-use policies.’ 


The proportion of England’s woodland resource within SSSIs is much less than for many other 
habitats (between 10 and 25% depending on whether all woodland or Ancient Semi Natural 
Woodland is considered).  The total area of woodland within the SSSI of over 638 ha is of key 
significance in the Cornish Killas NCA and Hensbarrow NCA.  In addition, there is good 
connectivity with smaller woods, scrub and the extensive networks of hedgerows and wetlands. 


When assessing the quality of individual woodland stands and sites, the Guidelines recommend a 
number of specific attributes which are applicable to the Mid Cornwall Moors.  The Guidelines (Part 
2, Chapter 2a, section 3.4.1) state that: 


‘A basic presumption is that [Natural England] should seek to protect the largest areas 
available of all the major types in an AOS...Sites with a mixture of types...are important in 
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a different way, because they demonstrate the relationships between species distributions 
and historical/ecological factors.’ 


At over 633 ha the Mid Cornwall Moors supports one of the largest remaining blocks or connected 
stands of long established semi-natural woodland in the Cornish Killas NCA and Hensbarrow NCA.  
The woodland is important in terms of its total area but also as part of a functioning habitat mosaic.  
The Guidelines (Part 2, Chapter 2a, section 3.4.2) further state that: 


‘Whole woods may be judged…in particular by their size, relative naturalness and 
diversity’. 


The woodland occurring within the Mid Cornwall Moors SSSI forms a number of large stands, most 
notably at Goss Moor with over 230 ha of wet woodland.  Other blocks of wet and dry woodland of 
between 8 ha and 58 ha occur elsewhere in the SSSI and provide important habitat with ride 
networks of other important grassland and wetland vegetation.  The importance of the woodlands 
within a habitat mosaic is recognised within the Guidelines and the stands in the SSSI are some of 
the best and most intact examples within Cornwall.  The Guidelines (Part 2, Chapter 2a, section 
3.4.5) state: 


‘Woods which adjoin or are in a mosaic with other habitats tend to be more valuable than 
those sharply abutted by arable or improved grassland.’ 


The woodland feature adjoins areas of wet and dry heathland, fens and unimproved neutral 
grassland throughout the SSSI.  Collectively they form an extensive network of semi-natural habitat 
now unusual in the English lowlands. 


With respect to fen woodland, the Guidelines (Part 2, Chapter 7, section 7.1) state that: 


‘Fen woodland communities (Rodwell 1986) may occur as isolated stands – regarded as 
woodland habitat – or in association with open fen – regarded as fen habitat...’ 


Within the Mid Cornwall Moors both types occur, occupying distinct zones and readily invading 
open fen areas where there has been a cessation of management or disturbance.  The Guidelines 
(Part 2, Chapter 7, section 7.2) state that: 


‘Selection of isolated fen woodlands should follow recommendations made in Chapter 2.  
Fen woodland communities associated with open fen should be considered for inclusion in 
open fen sites.’ 


The W1, W4 and W6 fen woodland communities have a range of characteristic and different 
ground floras; in many places similar to the fen and swamp communities described in section 2.2.  
Southall, Dale & Kent (2002) provided an evaluation of the ecological changes resulting from 
succession of poor fen (base-poor mire) to wet willow woodland on Goss Moor.  Different ages of 
willow carr6 were associated with eight understorey communities.  During willow colonisation, there 
was a progressive decrease in poor fen species in the ground flora and an associated increase in 
woodland species, which appeared to be related to an increase in canopy cover and therefore 
shade. The most diverse community was found to be the most recent willow and was dominated by 
poor fen species. The oldest willow was the second most diverse and was associated with a 
reduction in poor fen species and an increase in woodland species. The more well established, 
stable carr-woodland communities are distinct in their own right as examples of riverine forest. 


The Guidelines (Part 2, Chapter 2a, section 4.4) state that the selection procedure within each 
AOS should: 


‘Identify the best, usually the largest, candidate stands, but taking account also of relative 
naturalness and diversity...’ 


The Guidelines (Part 2, Chapter 2a, section 4.5) further state that: 


‘Woods selected for the presence of more than one type should normally be over 5 ha and 
preferably over 20 ha and should be mainly semi-natural.’ 


6 A wetland type characterised by peaty soils, which is generally found in low-lying situations, with a 
distinctive woody vegetation cover, consisting of trees and shrubs such as hazel, alder, and willow. 
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With over 531 ha of wet woodland and 102 ha of dry woodland, the Mid Cornwall Moors SSSI 
exceeds the preferable size threshold of 20 ha and is mainly semi-natural in its composition. 


Table 2 (below) shows that the Mid Cornwall Moors SSSI contains a larger area of woodland than 
any other SSSI in the Cornish Killas NCA.  No other SSSI in Hensbarrow NCA is notified for 
woodland. 


Table 2 Mid Cornwall Moors SSSI comparison with other woodland SSSIs in the Cornish 
Killas NCA 


SSSI name NVC woodland types Woodland area (ha) 
Borlasevath and Retallack Moor W1 23.56 ha (estimate) 
Crowhill Valley W5, W6, W7, W10, W11 41 ha 
Malpas Estuary W11 15 ha (estimate) 
Merthen Wood W7, W8, W10, W16 61 ha 
Nance Wood W9, W16 10.1 ha (estimate) 
Park Wood W1, W6, W10, W16 32.7 ha (estimate) 
Redlake Meadows and Hoggs 
Moor 


W1 5.49 ha 


River Camel Valley and Tributaries W1, W7, W8, W10, W11, W16 390.71 ha 
Swanpool W1 Less than 9 ha (total 


SSSI area) 
Tamar Tavy Estuary W17 Approximately 210 ha 


(SSSI woodland units) 
Upper Fal Estuary and Woods W5, W6, W8, W10, W16 214.13 ha 
Ventongimps Moor W1 3.8 ha 
Mid Cornwall Moors W1, W4, W6, W10, W11, W14, W16, 


W17 
633.95 ha 


2.4 Unimproved neutral grassland 
The Mid Cornwall Moors SSSI is considered to be of special interest for its nationally important 
unimproved pastures characterised by the rare National Vegetation Classification (NVC) type MG5 
crested dog’s-tail Cynosurus cristatus – common knapweed Centaurea nigra grassland. 


This grassland vegetation community forms part of the lowland meadows priority habitat. In the UK 
the amount of lowland meadow has recently been estimated to be around 15,000 ha, the majority 
of which is widespread but highly fragmented mainly across the lowlands of England. MG5 is now 
nationally scarce with < 6,000 ha remaining in England (Robertson & Jefferson 2000). Individual 
patches of meadow habitat are now invariably small and only about 20% of the resource comprises 
areas in excess of 5 ha in size.  This habitat forms part of a semi-natural grassland resource that is 
collectively well represented in the England SSSI series; the Natural England State of the Natural 
Environment Report 2008 cites an estimate of 68% of the total resource is currently within the 
SSSI series.  It has been estimated that for the NVC grassland type MG5, which forms part of the 
lowland meadow habitat, approximately 55% of the estimated resource in England has so far been 
notified as SSSI. 


However, unimproved neutral grassland habitat has undergone a considerable decline in the 20th 
Century, almost entirely due to changing agricultural practice. It is estimated that by 1984 in 
lowland England and Wales, semi-natural grassland had declined by 97% over the previous 50 
years. Losses continued during the 1980s and 1990s, and have been recorded at 2 -10% per 
annum in some parts of England. The national decline has continued into the 21st Century; an 
assessment of the condition of semi-natural grassland types in non-statutory sites in England in 
2005 found only 16% of lowland hay meadows outside of the SSSI series were considered to be in 
a favourable condition largely due to neglect or agricultural improvement. 


The direct effects of eutrophication (artificial fertilisers) due to agricultural improvement, which over 
the past century and more have been one of the major factors in the disappearance and 
degradation of most types of lowland grassland in the UK, continue to make an impact on surviving 
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stands of these vegetation types where the measure of protection through some sort of designation 
frame or beneficial influence on management is low. 


Lowland grasslands in Cornwall have mirrored these national trends and outside of designated 
sites have continued to both decline in quality and contract in extent. In Cornwall the exact extent 
and distribution of remaining unimproved lowland grassland is currently unquantified the remaining 
resource is now localised, fragmented and characterised by small stands.  It is particularly poorly 
represented in Cornish SSSIs probably reflecting its scarcity in the County. 


The continued loss and fragmentation of grassland is recognised by the Guidelines (Part 2, 
Chapter 3, section 2.1, p. 4) which state that: 


‘The ancient semi-natural lowland grasslands have been a particular focus for the 
processes of agricultural intensification…This has led to a major expansion of more 
uniform, species-poor, agriculturally productive swards dominated by perennial rye-grass 
and white clover. Others…have more slowly been converted to semi-improved grassland 
dominated by a few grass species…The notification of lowland grasslands as SSSIs by the 
statutory nature conservation bodies continues to be an important mechanism for 
conserving the remaining semi-natural grassland resource.” .’ 


The Guidelines (Part 2, Chapter 3, section 4.9, p.6) state that:  


‘Examples of grassland with any of the communities or sub-communities listed in section A 
of Annex 1, either singly or in combination, should normally be at least 0.5 ha in area to 
qualify for selection...’ 


The Guidelines (Part 2, Chapter 3, section 4.10, p.7) further state that: 


‘The national extent of any grassland type should be taken into account during the selection 
of sites for notification from those that qualify for selection. For those grassland 
communities that are now rare (less than 10,000 ha in Great Britain or less than 10,000 ha 
in the British lowlands, as shown in section A of Annex 1), the presumption is that all 
examples which are at least 0.5 ha should be selected for notification, singly or in 
combination…’ 


MG5 is identified as being a lowland grassland community of high botanical nature conservation 
value in section A of Annex 1 of the Guidelines. 


The Mid Cornwall Moors SSSI supports 4.47 ha of MG5 crested dog’s-tail Cynosurus cristatus– 
common knapweed Centaurea nigra grassland at Retire Common and Criggan Moor, which is 
largely attributable to the MG5c heath-grass Danthonia decumbens sub-community.  This is a 
damp heathy form of MG5c mostly occurring as a number of small patches contiguous with or 
surrounded by heath, fen and mire communities.  The occurrence of this grassland in small 
isolated patches amongst other vegetation types across the site reflects variation in geology, soils, 
hydrology, former mining and mineral extraction activity and past agricultural management.  The 
transitions between wet, neutral and locally acid soils add considerable ecological interest, and are 
not represented on other sites within Cornwall.  Elsewhere in the Cornish Killas NCA, MG5 
grassland is currently significantly under-represented and currently limited to just three other 
SSSIs: Sylvia’s Meadow SSSI, Polruan to Polperro SSSI and Carrine Common & Penweathers 
SSSI.  Mid Cornwall Moors is the only SSSI notified for MG5 in the Hensbarrow NCA. 


Table 3 Mid Cornwall Moors SSSI – unimproved neutral grassland (MG5) component, 
comparison with key sites within the AOS and NCA 


SSSI name Area (ha) Distance from Mid Cornwall Moors SSSI 
Sylvia’s Meadow 3.36 43 km 
Mid Cornwall Moors 4.47 n/a 
Carrine Common and Penweathers 17.32 26.4 km 
Polruan to Polperro 32.86 19.6 km 


 
Other lowland grassland types in the SSSI include stands of generally lower botanical interest, 
namely MG6 perennial rye-grass Lolium perenne – crested dog’s tail Cynosurus cristatus 
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grassland and MG1 false oat-grass Arrhenatherum elatius coarse grassland as well as ranker 
stands of MG9 Yorkshire fog Holcus lanatus - tufted hair-grass Deschampsia cespitosa grassland.  
Smaller stands of wet, inundation grasslands conforming to MG10a Yorkshire fog Holcus lanatus – 
soft rush Juncus effusus rush pasture, typical sub-community add further diversity to the site. 


The Guidelines (Part 2, Chapter 3, section 4.7, p.6) state that: 


‘The NVC grassland communities listed in section B of Annex 1 are generally modified 
types of lower botanical interest. These should not be used as the basis for SSSI selection 
unless they have rare plant species or assemblages or special faunal interest (MG9, 
MG10, MG11 and MG13 may do so, in particular). They can, however, be included within 
an SSSI where they form a mosaic with more important communities or as part of a 
practical management unit…’ 


The semi-improved grasslands of MG6 and stands of MG10 vegetation occur within a mosaic with 
MG5 grasslands and there are strong indications that a number of fields are more species-rich, 
reverting to communities with affinities to MG5, with occasional positive indicator herbs. In addition, 
some of these grasslands support mosaics of fringing, more species-rich vegetation that are 
particularly important for invertebrates. Taking these factors into account, some of those fields with 
vegetation mosaics, transitional plant communities and important invertebrates have therefore 
been included in the SSSI. 


2.5 Vascular plants (flowering plants and ferns) 
The extensive range of habitats across the Mid Cornwall Moors supports a number of restricted 
range (nationally rare or nationally scarce) and declining (threatened on either the Great Britain or 
England Red Lists) species of vascular plant. 


The Guidelines (Part 2, Chapter 11, section 3.2) state that: 


‘There should be a presumption for selecting vascular plant sites on the following grounds. 


3.2 Red Data Book (RDB) species 
All RDB species’ localities should be regarded as candidate sites. One RDB species 
qualifies a site for selection if it has: 


3.2.3 A good population of the species in an AOS supporting a substantial proportion of 
localities for the species’. 


It should be stressed that when the Guidelines were written, RDB equated to nationally rare 
(species recorded from 1-15 10 km x 10 km grid squares in Great Britain). Current vascular plant 
Red List Assessments follow IUCN Guidelines so threat statuses are based on both rarity and 
decline. It follows that current nationally rare species may be selected under this guideline, 
whereas species listed as threatened on the Red Lists might not (unless they are also nationally 
rare). 


The SSSI supports populations of two Nationally Rare (equivalent to RDB in the 1989 
guidelines)plant species – Cornish eyebright Euphrasia vigursii and coral-necklace7 Illecebrum 
verticillatum.   


Though only a few plants of Cornish eyebright have previously been found at one location at Retire 
Common in 1977 and at two locations on Tregonetha Downs in 1987 and 1992, at least 200 plants 
were counted flowering on Tregonetha Downs in July 2000 and 10 in July 2010. 


Coral-necklace has been historically present in the Goss Moor area and was also historically 
present on surrounding moors including Retire Common, where it was last recorded in 1954 and 
closer to Goss Moor, southeast of Indian Queens where a few small patches were located on the 


7 This species has only recently qualified as nationally rare, following an assessment of its status nationally which 
concluded that only the relatively few (highly threatened) populations in Devon/Cornwall should be treated as native 
whereas those elsewhere, e.g. New Forest, are invariably fairly recent introductions.  Truly ‘native’ coral-necklace is 
therefore now regarded as both threatened (formerly Vulnerable but now Endangered in the Red List) and nationally rare 
(rather than nationally scarce) – as such it now qualifies as an ‘RDB species’ in the sense applicable at the time the SSSI 
Guidelines were written. 
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edge of a ditch in china-clay spoil in 1992 – unfortunately this site was an area where china-clay 
spoil was dumped in the late 1990s. Also close to Goss Moor, the species was found in 1987 
colonising open ditches in newly dug wet heath, where it was abundant.  It was last seen there in 
2005 but has ‘disappeared’ as vegetation has enclosed the open ditches. 


Although there have been no recent records of coral-necklace, it should be noted that it is a very 
elusive species and because of the amount of suitable habitat present is considered to be almost 
certainly still extant on the site. 


The Guidelines (Part 2, Chapter 11, section 3) state that: 


‘There should be a presumption for selecting vascular plant sites on the following grounds: 


3.3 Combination of species occurring in 1-100 10 km squares 
A simple scoring procedure is used to assess combinations of species within the two 
classes, nationally rare and nationally scarce........Schedule 8 species.....rate 200.  Species 
occurring in 1-15 10 km squares (other than Schedule 8 species) rate 100.  Species 
occurring in 16-100 10 km squares rate 50.  A total score of 200 or more qualifies a site for 
selection.’ 


Within the Mid Cornwall Moors SSSI, a further ten nationally scarce taxa have been reliably 
recorded since 1993 and are considered to be naturally occurring. These are listed, along with the 
two nationally rare species that also qualify in their own right below in table 4 with information on 
their national status and Red List category.  The total score of this combination of species is 700 
points, which clearly exceeds the figure of 200 points quoted in the Guidelines. 


Table 4 Assemblage of nationally rare and nationally scarce plant species recorded in the 
Mid Cornwall Moors SSSI  


Scientific name English name Nationally rare/ 
nationally scarce 


Red list 
category 


Score 


Euphrasia vigursii Cornish eyebright Nationally rare Endangered 100 
Illecebrum verticillatum Coral-necklace Nationally rare Endangered 100 
Cicendia filiformis Yellow centaury Nationally scarce Vulnerable 50 
Hypericum undulatum Wavy St John’s-wort Nationally scarce Least Concern 50 


Lycopodiella inundata Marsh clubmoss Nationally scarce Endangered 50 
Mentha suaveolens Round-leaved mint Nationally scarce Near 


Threatened 
50 


Pilularia globulifera Pillwort Nationally scarce Vulnerable 50 
Ranunculus tripartitus Three-lobed 


crowfoot 
Nationally scarce Endangered 50 


Sibthorpia europaea Cornish moneywort Nationally scarce Least Concern 50 
Thelypteris palustris Marsh fern Nationally scarce Least Concern 50 
Viola lactea Pale dog-violet Nationally scarce Endangered 50 
Viola palustris subsp. 
juressi 


Marsh violet (scarce 
subspecies) 


Nationally scarce Least concern 50 


Sources:  Red list categories are the highest threat category in either GB (Cheffings & Farrell 2005, as updated by 
GBRL group) or England (Stroh et al., 2014) Red Lists 


Scoring of species has been amended to take account of additional information on national status 
obtained since the Guidelines were published in 1989, principally a revised list of nationally scarce 
species and an accompanying revised list of nationally rare species (updated rare/scarce statuses 
are for the most part those given in Leach & Rushbridge 2006).  
The Guidelines (Part 2, Chapter 11, section 3.6) also concern themselves with populations of 
declining species and species at the edge of their range, and state that: 
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‘If an AOS contains species which are known to have declined markedly within Britain but 
are not yet in the nationally rare or nationally scarce category, particularly large populations 
may be selected...‘ 


The SSSI supports five widespread8 declining species (with a threat status on either the GB or 
England Red Lists due to significant declines): chamomile Chamaemelum nobile (assessed as 
Vulnerable on both the GB and England Red Lists) associated with Breney Common, Goss and 
Tregoss Moor and Mollinis Downs, Treskilling Downs, Criggan Moor and Tregonhay; lesser 
butterfly-orchid Platanthera bifolia (assessed as Endangered on the England Red List) associated 
with Breney Common, Criggan Moor, Goss and Tregoss Moor, Red Moor, Retire Common, 
Tregonetha and Treskilling Downs; chaffweed Centunculus minimus (assessed as Endangered on 
the England Red List) associated with Breney Common, Criggan Moor, Goss Moor and Retire 
Common; Lesser water-plantain Baldellia ranunculoides (assessed as Vulnerable on both the GB 
and England Red Lists) associated with Goss Moor and allseed Radiola linoides (assessed as 
Vulnerable on the England Red List) associated with Breney Common, Criggan Moor, Goss Moor, 
Molinnis Moor, Retire Common and Tregonetha Downs.  The populations of each of these five 
species are considered to be good in a south-west context. 


2.6 Marsh fritillary butterfly Euphydryas aurinia.  
The SSSI holds nationally important populations of the marsh fritillary butterfly Euphydryas aurinia, 
(see photograph 12 in section 8).  This priority species is nationally scarce and also classed as 
Vulnerable in the Red List of Butterflies 2010.  It is also protected under Schedule 5 of the Wildlife 
& Countryside Act 1981 (as amended). 


Agricultural improvement or abandonment, and changes in management practices have meant a 
loss of 92% of south-west England’s damp pasture (Hobson et al., 2001) and other wetland 
habitats.  Having suffered serious declines across most of its range in Europe, the marsh fritillary 
has undergone a 55% loss over a period of 30 years (Asher et al., 2001) in the UK, which is 
currently considered a stronghold for the species, supporting 5–15% of the European distribution 
(van Swaay & Warren 1999).  This dramatic decline is mirrored in Cornwall, with 62% of known 
populations going extinct between 1990 and 2000 (Hobson & Budd 2001). These trends have 
caused the butterfly to contract to a handful of core geographical areas (Asher et al., 2001), one of 
these being a set of sub-populations (temporary populations as part of a meta-population) found 
across the Mid Cornwall Moors. 


Marsh fritillary on the Mid Cornwall Moors 


Within the SSSI the marsh fritillary breeds in patchworks of damp, tussocky acidic grassland 
dominated by purple moor-grass Molinia caerulea where the larval host plant, devil’s-bit scabious 
Succisa pratensis, is abundant.  Within this habitat it prefers swards that are either cattle grazed or 
un-grazed by domestic stock (Warren 1994).  In Cornwall, these grasslands are found in mosaics 
of fen-meadow (M24) and/or rush pasture (M25 sometimes with M6) with wet heath (M16) and/or 
rush pasture (M23).  They can also occur in mosaics of mire (M25) and acid grasslands (U4) with 
bracken (Hobson, 2000).  One interesting observation to come out of monitoring carried out 
between 2003 and 2010 is that marsh fritillary may be associated with more NVC types than 
previously thought.  The NVC communities M25 and to a lesser extent M23 appear to be favoured 
communities.  However estimations of suitable habitat for the purposes of population indices 
calculations may also need to consider U4, H4, H10, M15, MG9 and MG10.  It remains possible 
that in these cases larval webs are present in small unmapped patches of the traditionally suitable 
communities S27, M5, M6, M16, M23 and M25 (Tunmore, Bright & Hodgson 2010). 


For nationally scarce species (including marsh fritillary), thehe Guidelines (Part 2, Chapter 17b, 
section 2.3) state that: 


‘The sites with the three strongest colonies in each AOS qualify, or up to five colonies in an 
AOS that contains a substantial proportion of the British colonies.’ 


8 Widespread in this context refers to the fact that the species is neither, Nationally Rare or Nationally Scarce 
occurring in > 100 10 km squares in GB. 
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The Mid Cornwall Moors metapopulation is thought to be the most westerly stronghold for the 
species (Smee et al., 2010) and is the only population found within the Cornish Killas NCA and 
Hensbarow NCA. It has declined from more coastal areas in Cornwall, where only a couple of 
diminishing colonies remain, including one in the Lizard NCA where it can be found on extensive 
areas of maritime cliff grassland at Mullion Cliff to Predannack Cliff SSSI, approximately 52 km to 
the south-west of Mid Cornwall Moors. One population exists in the Bodmin Moor NCA on acidic 
grassland associated with the Bodmin Moor North SSSI, approximately 24 km to the north-east of 
Mid Cornwall Moors.  As such the marsh fritillary meta-population of the Mid Cornwall Moors SSSI 
is considered to be of strategic importance for the conservation of this species across its current 
UK range and is especially significant within a Cornish context. 


Meta-population structure and how the SSSI conforms to the necessary metrics  


The butterfly is relatively sedentary; Porter (1981) recorded average movements of less than 100m 
within one site. Work in Finland has shown mean dispersal ability to be 645m (±69) and 467m 
(±43) for males and females respectively (Wahlberg et al., 2002). Colonisations have been 
recorded some distance from known populations, between 5 and 20km in distance (Warren 1994) 
and a recent mark-recapture study in the Czech Republic in just one season recorded 51 lifetime 
movements of marsh fritillaries exceeding 5km and 14 of more than 10km (Zimmerman et al., 
2011), which suggests that at least some individuals of the species may be more mobile than 
previously thought. 


Bulman (2001) effectively tried to arrive at a viable model that predicted habitat use by marsh 
fritillary, and connectivity to all marsh fritillary sub-populations. The vegetation height and resource 
area were found to have a positive effect on patch occupancy, with 92% of cases correctly 
classified by the model (model correctly predicted a patch to be occupied or vacant). Patches are 
predicted to be occupied if the resource area is high (large patch area and abundant host plant), 
the vegetation height is tall and they are well connected to other occupied patches.  
Conversely, isolated patches that are small in area, with little host plant and short vegetation are 
less likely to be occupied.  With resource area being a significant variable, it is interesting to note 
that a large patch with a low density of host plant may be no more suitable than a smaller patch 
with a high density of host plant. 
Bulman modelled the distribution and habitat data using the Incidence Function Model (IFM), 
following the meta-population approach.  According to IFM simulations, the threshold network area 
(or minimum viable meta-population size) was predicted to be 7l ha, to achieve a 95% probability 
of persistence for 100 years for a network within a 4km by 4km area.  


From this Bulman concluded that a functioning marsh fritillary site will have the following ‘metrics’: 


1. Have a functional area in excess of 70 ha, though subsequent modelling simulations, 
based on real landscapes suggest the minimum total area should range from 80 to 142 ha. 


2. Have a rich resource of larval food plant (good devil’s-bit scabious density) and be of 
sufficient patch area and spread across the site complex, as well as have a good adult 
forage resource.  


3. Have the component land parcels within a 4km x4km area, and enough of the 
components to be either at most within 1-2 km of each other to be easily reached, or 
bridged by other sites to form a chain, as an operational compromise to take account of a 
building adult butterfly population dispersing locally and adding new individuals to sites.  
This accords with Lawton’s9 stepping stones approach. 


4. Be principally cattle grazed, though ponies, such as Shetlands, Exmoors or Dartmoors are 
acceptable. 


5. Will naturally accept and experience very localised extinctions within the complex, and 
a shift in the core population areas over time. 


9 In 2010 the results of a review set up and led by Professor Sir John Lawton, to look at England’s wildlife 
sites and the connections between them was published as a report – ‘Making Space for nature’: a review of 
England’s wildlife sites. 
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Table 5 demonstrates how the Mid Cornwall Moors SSSI addresses these metrics. 


Table 5 How the Mid Cornwall Moors SSSI meets the five metrics for a sustainable marsh 
fritillary meta-population 


Key metrics (after Bullman) Mid Cornwall Moors SSSI 
1. Functional area in excess of 70 ha SSSI habitat area capable of potentially 


supporting marsh fritillary is 603.74 ha 
2. Rich resource of larval (& adult food) Extensive areas of habitat supporting larval food 


plant (devil’s-bit scabious) and also flower-rich 
resource, suggesting an array of adult butterfly 
feeding opportunities 


3.Component land parcels within a 4 km x4 km 
area 


The site boundary is founded on inclusion of 
functional land parcels within a tighter boundary 
framework. 


4. Cattle grazed Site is grazed by cattle and hardy ponies. 
5. Accept and experience very localised 
extinctions 


The habitat blocks are both close enough 
together and linked to allow subsequent re-
establishment of populations 


 
The map in section 7 shows the distribution of marsh fritillary habitat in the Mid Cornwall Moors 
and illustrates both the potential and importance of the site for a functioning meta-population of 
marsh fritillary and how the sites fits these metrics. 


Tregonetha Downs, Ennisworgey, Treskilling Downs, Chark Moor, Halew, Lockengate, Retire 
Common, Quoit Farm, Mollinis Downs and Tregonhay are all within 2km of the main habitat 
complex in the SSSI at Goss and Tregoss Moors, Breney Common and Red Moor.  The 
populations at Goss Moor fluctuate from being small to medium and it is likely that in boom years 
at Goss Moor this population supplements the Breney Common and Redmoor populations. 


It is now known that the species is certainly able to disperse over considerably greater distances 
than the 1-2km radius defined by Bulman.  Within the context of the Mid Cornwall Moors therefore 
the use of the 1-2km radius is recognised as being a conservative approach for defining the 
patches of suitable habitat that form the core of a marsh fritillary meta-population.  The patches of 
suitable habitat in the Mid Cornwall Moors SSSI are well within these distances of each other and 
accordingly they can be considered to support a single meta-population. 


The population within the Mid Cornwall Moors is thought to be centred at Breney Common, which 
remains the most stable site for this species with smaller colonies at Redmoor, Criggan Moor, 
Molinnis, Tregonhay and an unconfirmed record from Hallew in 2015.  Elsewhere in the SSSI the 
population has had a more variable history with a recent decline taking place at Goss Moor, where 
the species is clearly present at a much lower density than it was in the past.  At Quoit Farm, 
Tregonetha Downs, Retire Common, Lockengate Moor, Treskilling Downs, Chark Moor and Bryn 
Moor (associated with the River Camel Valley and Tributaries SSSI to the north) records from the 
1980s and 1990s indicate that it was previously more common with subsequent decline due to loss 
of grassland habitat to successional scrub and woodland.  The current situation of the relatively 
stable populations on Criggan Moor and at Mollinis reflects these trends, which despite recent 
discoveries at new locations are now also showing signs of decline.  A visit to Belowda Beacon 
(part of Tregonetha Downs) in 2010 did not confirm the presence of suitable habitat for marsh 
fritillary at this site due to its topography and the lack of any primary and secondary habitat.  


Flight and larval web surveys of the marsh fritillary have been carried out annually between 2003 
and 2007 as part of the Goss Moor LIFE Project on nine of the Mid Cornwall Moor sites as well as 
during 2008 and 2009 at Red Moor and Breney Common and on all sites during 2010 and 2011, 
which included an additional five sites (three of which are within the boundary of the Mid Cornwall 
Moors SSSI).  Red Moor and Breney Common continue to be monitored annually by the Cornwall 
Wildlife Trust (CWT).  These surveys show that colonies have historically persisted at Goss Moor, 
Breney Common and Red Moor where it reappeared after a long absence in 2006. This is 
particularly important because the colonies have survived here on traditional damp grassland 
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habitat, whilst they have generally declined or even become extinct on other similar sites located in 
Cornwall. 


Tunmore & Bright 2011 note that: 


‘Breney Common remains the most stable site for this species with the highest population 
index of all sites (see Table 7).  Criggan Moor and Mollinis also emerge as two of the more 
stable sites during the period of the monitoring programme, though even here there were 
declines in 2011.  It is unlikely that marsh fritillary has completely disappeared from all areas of 
Goss Moor, and it is likely that there are unknown populations in pockets of habitat that are 
less accessible.  However, the species is clearly present at a much lower density than it was in 
the past.  The decline in adults and absence of larval webs at Red Moor could also represent 
the beginning of a population crash, this species being absent here when the LIFE project 
began and reappearing in 2006.  Such severe declines, local extinctions and colonisations are 
of course a natural part of the population cycle of this species.’ 


It is important to put the negative picture from Goss Moor and to a lesser extent Red Moor into 
context; as these are big sites and the transect-based survey methodology will only sample a small 
part of even the individual survey areas.  Also in recent years the survey has been solely reliant 
upon searching for larval webs with no adult monitoring as part of the monitoring programme 
(except at Breney and Red Moor which the same surveyor has continually monitored from 2003 to 
2011 inclusive).  Surveys for adults are most effective at proving presence/absence, but are not 
necessarily an indicator that the butterfly breeds at a given site and are more prone to weather and 
seasonal influences; larval webs however remain the most effective measure of population 
abundance and are definite proof of a breeding population.  Monitoring at all sites for larval webs, 
and habitat suitability recommenced in 2015, in partnership with Butterfly Conservation and CWT. 


Some positive results have emerged from the 2011 surveys, including the first record of the 
species at Criggan Higher Innis and in a new area of Tregonhay suggesting that butterflies are 
migrating from the ‘core’ populations to areas of suitable habitat.  This demonstrates the potential 
importance of these sites as part of the meta-population and why with appropriate management 
the small and erratic presence of marsh fritillary may become more stable. 


This species has historically suffered large declines, but scrub management and the reintroduction 
of cattle grazing, has been shown to be effective at improving its status. Key to this is both site 
security and fine tuning of the grazing management regimes to optimise sward height and devil’s-
bit scabious density. The current conservation management work should result in larger scale 
improvements across the whole archipelago, rather than parts of it. 


A population estimate for each of the 13 sites being monitored from 2004 to 2011 (has been 
derived from the larval web counts using the equation set out in Hobson et al. (2001) where: 


Population Index = Total area occupied by a population (ha) x Number of larval webs 
Area searched (ha) 


Table 6 shows the population indices (relative size of a population) for each area.  Indices for 2003 
could not be calculated due to lack of information on ‘Area occupied by population’. 
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Table 6 Mid Cornwall Moor marsh fritillary population indices (2004 to 2011) 
Site 2004 2005 2006 2007 2010 2011 
Breney 
Common 


114.25 66.52 34.66 44.64 237.82 124.21 


Chark 0 0 0 0 0 0 
Criggan Moor 46.6 373.77 86.13 0 168.39 13.89 
Goss Moor 1374.92 511.45 454.04 177.18 153 0 
Quoit Farm 0 0 0 0 0 0 
Ennisworgey Not surveyed Not surveyed Not surveyed Not surveyed 0 0 
Mollinis Not surveyed Not surveyed Not surveyed Not surveyed 14.51 13.53 
Red Moor 0 0 12.34 0 47.06 0 
Retire 
Common 


0 0 0 0 0 0 


Tregonetha 0 0 0 0 0 0 
Tregonhay 43.37 32.11 5.73 0 5.99 5.78 


 
The area searched was calculated by multiplying the length of a transect by 2, reflecting the one 
metre search area each side of the transect line, and dividing the result by 10,000 to give the area 
in hectares (ha). The total area occupied by a population is defined as the total area of suitable 
habitat over the whole of the project site (e.g. within the entirety of Goss Moor) and not just within 
survey areas within that site. This was calculated by totalling the area of potentially suitable NVC 
communities (namely S27, M5, M6, M16, M23, M25) present within the project site and then 
estimating what proportion of these are currently in favourable condition (see table 7). 


Table 7 Estimates of areas of potential habitat and habitat in favourable condition for 
marsh fritillary at each site surveyed between 2003 and 2011 


Project site Area of potential 
habitat (ha)10 


% of potential habitat estimated to 
be in favourable condition 


Area of suitable 
habitat (ha) 


Quoit Farm 4.2 10% 0.42 
Tregonetha  24 25% 6 
Retire Common 15 50% 7.5 
Criggan Moor 32.5 10% 3.25 
Red Moor   18.7 50% 9.35 
Chark  2.8 90% 2.52 
Blackacre 3.3 70% 2.31 
Molinnis 4.6 70% 3.22 
Ennisworgey 2.3 50% 1.15 
Brynn Moor 6.4 60% 3.84 
Tregonhay 7.4 40% 2.96 
Goss Moor 204 50% 102 
Breney 
Common 


7.2 75% 5.4 


 
Based on current evidence and a pragmatic view about what distance seems operationally 
reasonable to go from the main core sites within the Mid Cornwall Moors, Natural England has 
undertaken a spatial analysis to challenge the proposed site boundary, based on distances 
between patches, availability of primary and secondary habitats for marsh fritillary (primary being 
for larval development, secondary for adult forage), historical records, assessed condition, 
likelihood of improving condition across the wider site, and looked at landform and the likelihood of 
butterflies easily reaching sites. The current designation is thus the attempt at arriving at a 


10 Potential habitat = suitable NVC type (S27, M5, M6, M16, M23, M25); from NVC surveys as follows: 
Tregonetha (Davies, 2005), Retire (Bright & Bennallick, 2004), Criggan (Bright, 2005), Red Moor (Davies, 
2007), Chark (Wilson, 2004b), Tregonhay (Wilson, 2004a), Goss (Bright, 2006) and Breney (Davies, 2007), 
Quoit (Gowenlock, 2002), Brynn Moor, Ennisworgey, Molinnis and Blackacre (Sproull & Davies, 2010). 
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sustainable meta-population structure, and is consistent with a Lawton approach to coherent 
ecological networks. 


2.7 Invertebrates 
The Guidelines (Part 2, Chapter 17a, section 3.4.5) state that: 


‘...any locality supporting the strongest population in Great Britain of a Red Data Book 
species should be regarded as a candidate site, together with localities within each AOS 
supporting strong populations of Red Data Book species...’ 


Red Data Book (RDB) production for invertebrates in the UK has effectively halted, with only a Red 
List for butterflies in 2007 being at all comparable to the RDB.  A number of species status reviews 
have replaced the formal national RDB and the more recent volumes have been consulted to arrive 
at contemporary status accounts for a number of species. 


The categories for invertebrates under some of the chapter headings have now had to be more 
broadly interpreted, and species slotted into categories from which they were excluded when the 
Guidelines were produced in 1989. This is mostly as a consequence of status changes and 
improvements in understanding within conservation entomology.  Nevertheless, the underpinning 
rationale of selection has been followed. 


The Mid Cornwall Moors SSSI supports the extremely rare water beetle Hydrochus nitidicollis, with 
the site holding three of the five known populations on the south-west peninsula, where it is found 
in association with the exposed sediments of slack water stream edges at Breney Common and 
has also recently been recorded on the edge of a pond at Goss Moor. The disused quarry pool at 
Red Moor also has a record. This species was previously listed as Rare RDB3 but this status has 
now been replaced and the species is classed as IUCN Vulnerable11 (Foster 2010) as well as 
being a priority species. 


The SSSI also supports the slender amber snail Oxyloma sarsii, which is nationally rare and listed 
as near threatened.  It is recorded on the margins of water bodies on Goss Moor.  Nationally rare 
status is equivalent to the former RDB categories so the species is eligible for selection under 
section 3.4.5 of the Guidelines. 


The Guidelines (Part 2, Chapter 17a, section 3.4.6) state that: 


‘Where possible, all nationally scarce species should be represented in the SSSI series 
within each AOS where they occur…’ 


The Mid Cornwall Moors SSSI supports a large and nationally important population of the 
nationally scarce mud snail Omphiscola glabra, which is also a priority species.  Breney Common, 
Red Moor and Goss Moor support a large and nationally important population of this snail is 
associated with small acidic ponds, pools and ditches in temporary water bodies that dry out over 
the summer on Breney Common, Red Moor and Goss Moor. 


2.7.1 Invertebrate assemblage 
The Guidelines (Part 2, Chapter 17, section 3.4.2) state that: 


‘Nationally scarce species, known or estimated to occur in 16-100 10 km grid squares in 
Britain...., should also be represented, where possible, in the SSSI series within each AOS 
where they occur.  In practice, assemblages of nationally scarce species may be identified 
as of significance...’ 


11 The IUCN Red List is the world's most comprehensive inventory of the global conservation status of plant 
and animal species. It uses a set of criteria to evaluate the extinction risk of thousands of species and 
subspecies. There are nine categories in the IUCN Red List system: Extinct, Extinct in the Wild, Critically 
Endangered, Endangered, Vulnerable, Near Threatened, Least Concern, Data Deficient, and Not Evaluated. 
Classification into the categories for species threatened with extinction (Vulnerable, Endangered, and 
Critically Endangered) is through a set of five quantitative criteria based on biological factors related to 
extinction risk. 
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With reference to both Red Data Book and nationally scarce species, the Guidelines (Part 2, 
Chapter 17, sections 3.4.5 and 3.4.6) also state that these: 


‘....should be conserved as part of rich invertebrate faunal assemblages’. 


Assessment of assemblages is mentioned in Part 2, Chapter 17, section 3.5 of the Guidelines: 


‘outstanding assemblages’ which should be ‘...based on systematic sampling procedures 
and using community analysis techniques to identify and classify recurrent invertebrate 
assemblages.’ and go on to state that: ‘the process of analysing species assemblages, 
combined with assessing the presence of rare species at localities within a major habitat 
type, is likely to provide a sound basis for selecting important invertebrate sites in future’ 


Invertebrate Assemblages of the Mid Cornwall moors SSSI 


The ISIS12 assemblage13 that is shown to be either Favourable or Near favourable, depending on 
the sample analysed, is the F003 scrub-heath and moorland assemblage. This has, over the past 
few years, been found to be the principal assemblage and dominant type on the wet heaths of both 
West Penwith and the Lizard. Its presence on the Mid Cornwall moors is to be expected. Sampling 
on the wet heath habitat blocks showed a Near Favourable Scrub-heath moorland F003 
assemblage, being only one species below the default species score.  


The assemblage type is found on nutrient-poor, acid soils where herbaceous or dwarf shrub 
vegetation is dominant, although trees and taller shrubs can be an important component of the 
overall habitat. Semi-natural systems supporting important examples of this assemblage type 
include mature areas of lowland heath, moorland and montane habitats. It occurs on both damp 
and dry soils, but not when they are heavily fertilised. It is widespread in the uplands and is 
characteristic of some low nutrient lowland habitats including heath, grassland and open woodland. 


This assemblage, whilst showing strong fidelity to the supporting habitat, has a wide species 
composition nationally, ranging from the common green mirid bug Orthotylus ericetorum or the  
heath damsel bug Nabis ericetorum, both on heather, to the petty whin weevil Exapion genistae, or 
the arctic-alpine money spider species Mecynargus paetulus, the latter found only from areas in 
Scotland such as the Cairngorm-Ben Macdui plateaux. 


From this species pool, the following were recorded in sampling from wet heath and transition mire 
from the Mid Cornwall Moors: Agroeca proxima, Bembidion mannerheimii, Bibio pomonae, 
Bombus jonellus, Columella aspera, Micrelus ericae, Notiophilus germinyi, Olophrum piceum, 
Pterostichus rhaeticus, Scolopostethus decoratus, Sitona regensteinensis, Sitona striatellus, and 
Xysticus audax. 


2.8 Willow tit Poecile montanus 


The Guidelines (Part 2, Chapter 17: Birds, section 3.6) state that: 


‘Locations with high numbers and/or densities of rapidly declining and localised bird 
species, which are included on (i) the country-level lists of species of principal 
importance…for the conservation of biological diversity (as defined by the lists established 
under Sections 41/42 of the Natural Environment and Rural Communities Act 2006 
(England/ Wales)…, or (ii) Red-listed in the UK Birds of Conservation Concern (Eaton et al 
2009) and which are poorly covered by SSSIs, should also be considered for selection.’ 


12 Since the guidelines were written Natural England has been developing the Invertebrate Species-habitats 
Information System (ISIS). This is a system which classifies typical invertebrate assemblages found in 
certain habitats (in the way that the National Vegetation Classification system does for vegetation) so that 
typicality and changes can be traced.  ISIS is a valuable tool for describing and understanding the 
assemblages of invertebrates that a site supports but it does not provide a means for readily comparing sites 
and assessing their relative value.  
13 Although the F001 Scrub edge assemblage was shown as Favourable in some samples, it is felt that 
inclusion of this assemblage on this suite may be detrimental to the goals of supporting both the marsh 
fritillary meta-population structure (more open and connected habitat blocks), and also the desire to open up 
more the mire communities. As such, F001 has not been selected. 
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The national willow tit population has declined by an estimated 81% during 1995-2013 (Harris et 
al., 2015) and, following a range contraction of 50% since the early 1970s, now occurs as a 
probable or confirmed breeding species in only 14% of the 10km squares in Britain (Balmer et al., 
2013). The decline is most striking in southern England where the species has virtually 
disappeared from large parts of its former range. The estimated breeding population in Britain is 
3,400 pairs (Musgrove et al., 2013) although numbers could be as few as 1,500 pairs (Holling et 
al., 2012). 


A breeding bird survey of the SSSI undertaken in 2013, specifically investigated the numbers, 
distribution and breeding status of willow tits. Willow tits were recorded in three of the survey 
areas, largely in wet woodland habitats, and with the majority of recorded territories on Goss and 
Tregoss Moors.  A conservative estimate of five territories were located on Goss and Tregoss 
Moors, based on a minimum of two registrations for each territory (Marchant 1983), with two further 
possible breeding territories at Red Moor and on Retire Common. Given that only around 40% of 
the habitat potentially suitable for breeding willow tits was surveyed, this should be considered a 
minimum population estimate (Ecus Ltd. 2013). 


Although there are no comprehensive national data for breeding willow tits, it is apparent that the 
SSSI is an important location for the species. Data held by the Rare Breeding Birds Panel (RBBP) 
reveal only five other locations in Cornwall, each reported to support 1-2 territories in 2011. 
Although these data are far from comprehensive, they do provide an indication of the scarcity of 
the species and the importance of the SSSI as a breeding location. Inclusion of the willow tit as a 
notified feature will help to secure essential habitat management and effective monitoring for the 
species which would not necessarily be provided otherwise. 


2.9 Geology 
The special geological interests within the SSSI were selected for inclusion in the Geological 
Conservation Review (GCR) of Great Britain. The GCR systematically assessed sites to identify 
key localities that aid the interpretation of the geological evolution of Great Britain.  Each GCR site 
demonstrates a unique and/or representative feature of this geological evolution, and the 
relationship between sites is particularly important in building up a picture of landscape evolution, 
and biological and environmental change over time. 


All SSSIs with a geological interest have been assessed through the GCR process and sites 
described in the Review are selected on the basis of one or more of the following criteria: 


(1) Sites of importance to the international community of Earth scientists. 
(2) Sites which are scientifically important because they contain exceptional features. 
(3) Sites that are nationally important because they are representative of an Earth science 


feature, event or process that is fundamental to Britain’s Earth history 
Belowda Beacon forms part of the GCR subject area known as Mineralogy of Southwest England.  
These sites are chosen to illustrate the range of minerals which were associated with the 
Carboniferous-Permian granites during the Variscan Orogeny and adjacent Triassic basins.  This 
site is chosen to illustrate the superb development of minerals (tourmaline and topaz) formed by 
late granitic fractionation and Boron-Fluorine metasomatism in the host rocks surrounding the 
Belowda granite boss.  The site meets two of the above criteria: 


• Sites which are scientifically important because they contain exceptional features – the 
mineralogy and the paragenetic sequence displayed in the rocks at Belowda Beacon are 
unique in south-west England. 


• Sites that are nationally important because they are representative of an Earth science 
feature, event or process that is fundamental to Britain’s Earth history – the importance of 
the site in terms of the magmatic-hydrothermal transition in the Cornubian Batholith and the 
possibility of further research on related metallogeny are considerable, and of national 
importance. 


St Mewan Beacon GCR site, situated 9km to the south east of Mid Cornwall Moors has a similar 
geology, but is selected for the petrological features shown by the igneous rocks themselves. 
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2.10 Site boundary determination 
The rationale for the boundary of the Mid Cornwall Moors SSSI (see photograph 1 in section 8) is 
described below but can be summarised as follows: 


• All the best examples of remaining lowland dry and wet heath, including mosaics with basin 
fen/bog pool communities, valley fens and mires and swamps located around the margins 
of open water bodies are included because they are important in their own right as.  In 
addition they are important for flowering plants, ferns and invertebrates. 


• All the grasslands and fen meadow which support stable populations of marsh fritillary are 
included, along with sites containing suitable habitats for the species and which therefore 
have the potential to support colonies as part of a functioning meta-population. 


• The woodland areas are included because they are long established semi-natural stands.  
They are important in their own right and provide habitats for for willow tits, flowering plants, 
ferns and invertebrates. 


• All the best examples of unimproved neutral grassland including mosaics with partially 
improved stands adjacent to wet woodland and fen meadow are included. 


• The GCR site at Belowda Beacon is included as an outstanding example of a site with 
nationally important geological interest. 


• Inclusion of non-contiguous units enhances habitat connectivity and provides an overall 
habitat/resource for wide ranging species 


The heathland and fen communities of the Mid Cornwall Moors are dynamic habitats that are 
intermixed with one another to form complex mosaics exhibiting the typical range of other habitats 
associated with succession.  These add to the overall biodiversity of the area and include hawthorn 
Crataegus monogyna scrub, gorse Ulex europaeus scrub, moderately species-rich wet 
grassland/rush pasture, dry acidic-neutral grassland and secondary broad-leaved woodland.  
These communities provide significant habitat diversity and are important for buffering, connecting 
and supporting the features of special interest, namely the heathland, fens, areas of open water, 
neutral grassland and their associated assemblages of vascular plants, lichens and invertebrates. 


The value of these habitats to species such as the marsh fritillary within a wetland archipelago is 
that they provide both forage and breeding opportunities which can overcome the stochastic losses 
which meta-populations of this butterfly are impacted by. The inclusion of resource forage-rich sites 
within an archipelago very much accords with Lawton’s concept of stepping stones, and is 
important for this reason alone, irrespective of whether their devil’s-bit scabious density is enough 
to support large larval webs. Adult butterflies for example typically forage on betony Stachys 
officinalis, bugle Ajuga reptans, buttercup species Ranunculus spp., cuckooflower Cardamine 
pratensis, dandelion Taraxacum agg, hawkweeds Hieracium/Hypochoeris, knapweeds Centaurea 
spp, ragged robin Lychnis flos-cuculi, thistles Cirsium spp. and Carduus spp and tormentil.  
Bulman’s model, described earlier, breaks down if there are insufficient and close habitat patches 
(either within site and/or between sites) for natural re-colonisation.  Whilst distance is an issue, it is 
clear that individual butterflies can move further than might be considered and having both suitable 
habitat through which to move and forage in, and to eventually breed in, is important. 


The Guidelines (Part 2, Chapter 17a, section 3.2) state that: 


‘Another requirement of many invertebrates is habitat mosaics, both in terms of a variety of 
structural conditions within a habitat type...and also through the occurrence of different 
habitats such as grassland, woodland and wetland in close proximity. This is because some 
invertebrates live in situations which may be classed as transitional between habitat types 
or because there is a need for different habitat conditions at different stages of the life 
history…The increasing fragmentation and isolation of many semi-natural habitats poses 
particular problems for invertebrates which require habitat mosaics, as well as diminishing 
the chances of local movement or recolonisation for those invertebrates associated with a 
single habitat type’.  
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The habitat mosaics throughout the SSSI are of considerable value for invertebrates.  The 
boundary includes those habitats that are important for the integrity of the site, often supporting 
important species of flora and/or fauna, providing buffers to other habitats and linking other areas 
of important habitat.  
A number of fields are mosaics of unimproved vegetation stands and semi-improved stands. These 
fields support plants that are good indicators of unimproved habitats which in turn are particularly 
important for supporting other interest features, such as invertebrates. In some cases a few fields 
which are a mix of unimproved and semi-improved grasslands are managed the same way and/or 
link other areas of habitat of nature conservation importance. 


The importance of the SSSI is of further significance in that it includes the largest area of fen 
meadow, wet woodland and unimproved grassland habitats remaining in this part of Cornwall. 
Outside of the SSSI there is very little agriculturally unimproved habitat. 


The ‘damp’ grassland habitats are of national importance for marsh fritillary and at one time 
represented the main habitat for the butterfly in Cornwall. Damper grasslands and related fen-
meadows have largely been lost due to agricultural improvement during the 20th century. In this 
SSSI the boundary includes all the remaining damp grasslands for marsh fritillary in the Mid 
Cornwall Moors. The importance of the SSSI is significantly enhanced by its strategic role in 
providing an ecological link between the fifteen sub-sites and Borlasevath and Retallack Moor 
SSSI located 3km to the north, and the River Camel Valley and Tributaries SSSI 1km to the north 
at Bryn Moor. 


In relation to grasslands, the Guidelines (Part 2, Chapter 3, section 5.4) state that archipelago or 
composite sites can be justified where: 


‘the component fields are similar in terms of their vegetation composition and occur on 
similar soil types/geology within a discrete landscape or occur in similar topographical 
situations – e.g. disjunct flushes along a valley.  There is evidence that local habitat 
fragmentation has caused the current disjunct nature of the habitat (s) and that the 
elements would have been formerly linked.  Where different vegetation types are present, 
there is evidence that these once occurred in previously contiguous mosaics and transitions 
reflecting local changes in soils, hydrology etc, within a similar landscape setting and there 
is a high likelihood that individual sub-components provide an overall habitat resource for 
certain wide ranging species.’ 


In relation to heathlands the revised Lowland Heathland guidance Chapter 4, section 5.4, p.7, 
states that, the option of combining non-contiguous units into an ‘archipelago’ site is most likely to 
be justified when: 


‘inclusion of non-contiguous units enhances habitat connectivity, for example by protecting 
stepping stones between larger blocks of habitat or providing foci for habitat restoration and 
expansion within a key network; the components are similar in vegetation composition 
within a discrete landscape or occur in similar topographical situations, e.g. patches of wet 
heathland separated by arable fields; fragmentation has reduced a former stand of a single 
heathland type, or a former mosaic of different heathland types, into a series of discrete 
parcels; or when individual components will provide an overall habitat/resource for wide 
ranging species’. 


These principles may be applied to other habitats also.  All of the patches within the Mid Cornwall 
Moors SSSI clearly support similar vegetation communities and either support or have the ability to 
support a meta-population of marsh fritillary butterfly.  They lie on similar soils (in that they are all 
fairly acidic and able to support lowland wet/dry heath and fen), though they are quite varied in 
their drainage and degree to which they have been disturbed by historic tin streaming and gravel 
extraction. 
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3. Explanation of why parts of the previously notified SSSIs are not 
considered to be of special interest 


This section explains why Natural England is of the opinion that parts of the previously notified 
Goss and Tregoss Moor SSSI, Breney Common SSSI and Red Moor SSSI are not of special 
interest, according to the Guidelines for the removal of an SSSI notification (denotification) (English 
Nature, 2005), hereafter referred to as the ‘Denotification Guidelines’. 


The Denotification Guidelines (section 3.1, p.5) state that: 


‘[Natural England] will adopt a precautionary approach to the question of the existence of 
special interest in cases where denotification is under consideration and in doing so will 
apply a set of guiding principles to assess whether a site (or part of a site) is of special 
interest; these are: 


i. Whether the site meets the requirements of the Guidelines for Selection of Biological 
SSSIs and the Geological Conservation Review. 


ii. If restoration of the special interest is possible or practicable. 


iii. Where the special interest has moved entirely outside the site, but remains adjacent 
or in close proximity, the site will not be denotified until the land now containing the 
special interest is notified. 


iv. Where there is some prospect that natural processes may return the special interest 
within a reasonable time, the site is unlikely to be denotified. 


v. Where cartographical errors were included in the original notification of the site. 


vi. A change of special interest from that for which it was notified, or a change that will 
lead to a new special interest, will not usually be a reason for denotification. 


Small areas of land that are not considered to be of special interest have been included in the 
previously notified SSSIs as a result of historical cartographical errors at 22 locations.  Seventeen 
of these are at Goss and Tregoss Moor SSSI (as last notified in 1988), three are at Breney 
Common SSSI (as last notified in 1986), and a further two are at Red Moor SSSI (as last notified in 
1986).  The precise locations and descriptions of each area are provided in table 9 below. 


The Denotification Guidelines (section 3.3, p.6) state that: 


‘.....developments or other activities, which may damage features of interest of SSSIs, may 
after careful consideration be justified and can be legally permitted.  This may result in 
permanently covering over, removing or otherwise destroying the site or part of the site.  
Activities which may result in permanent loss or damage of the features of special interest 
may be authorised under legislation such as the Town and Country Planning Act 1990..... 
Denotification of the site will not, however, be considered in this context until after the 
special interest of the site has been irreversibly lost, through the implementation of the 
permission in full.’ 


Six areas previously notified as parts of Goss and Tregoss Moors SSSI are not considered to be of 
special interest following the full implementation of legally permitted developments.  In 2004, the 
Highways Agency gave notice of its proposal to realign the A30 north of Goss Moor (see table 8, 
below). The works were fully completed in 2008 and the land now occupied by the A30 
carriageway at these locations is not considered to be of special interest. In 2010, Natural England 
gave notice of its proposal for the construction of an overwintering cattle pad (see table 8, 
below).The works were fully completed in 2011 and the land now occupied by this structure is not 
considered to be of special interest. 
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Table 8 Land proposed for de-notification 


Previously 
notified 
SSSI 


Description National Grid 
Reference Reference Area 


(ha) 


Goss and 
Tregoss 
Moor 


Railway crossing entry and exit SW9415060327 A 0.004 
Railway crossing entry and exit SW9434460418 B 0.003 
Railway crossing entry and exit SW9446560469 C 0.006 
Railway crossing entry and exit SW9526360751 D 0.005 
Railway crossing entry and exit SW9560560891 E 0.004 
Section of roadside verge 
running along route of old A30 SW9539660807 F 1.601 


Section of carriageway along 
route of ‘old’ A30 SW9608260966 G 0.007 


Small section of carriageway 
associated with entrance to 
A30 flyover 


SW9620561126 H 0.021 


Section of roadside verge 
running along route of old A30 SW9619961018 I 0.213 


The south western boundary of 
an improved grass field, which 
contains no special nature 
conservation interest 


SW9375858379 J 0.174 


The north western boundary of 
an improved grass field, which 
contains no special nature 
conservation interest 


SW9416458968 K 0.023 


Roadside verge, which 
contains no special interest SW9369160085 L 0.020 


Roadside verge, which 
contains no special interest SW9384360SW93 M 0.002 


Cattle handling pen SW9442460341 N 2.306 
Roadside verge, which 
contains no special interest SW9610160929 O 0.057 


Garden SW9732060081 P 0.113 
Garden SW9734960107 Q 0.051 
Roadside verge, which 
contains no special interest SW9559361508 R 0.006 


 
Breney 
Common 
 


Section of tarmac road surface SX0524061268 S 0.360 


Section of tarmac road surface SX0549960255 T 0.289 


The western boundary of an 
improved grass field, which 
contains no special interest 


SX0603660622 U 0.230 
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Previously 
notified 
SSSI 


Description National Grid 
Reference Reference Area 


(ha) 


Red Moor 
 


The southern boundary of an 
improved grass field, which 
contains no special nature 
conservation interest 


SX0751761497 V 0.175 


The southern boundary of an 
improved grass field, which 
contains no special nature 
conservation interest 


SX0763461511 W 0.117 


Goss and 
Tregoss 
Moor 


HE A30 amendments SW9306859608 1 0.737 
HE A30 amendments SW9354060008 2 1.465 
HE A30 amendments SW9573361522 3 0.655 
HE A30 amendments SW9713861505 4 0.194 
HE A30 amendments SW9811461485 5 0.140 


 
 
The Denotification Guidelines (section 3.8, p.8) state that: 


‘An important part of the notification procedure for biological SSSIs is demonstrating how 
the site meets the requirements of the Guidelines for selection of biological SSSIs.  The 
SSSIs notified prior to 1989, when the current Guidelines were published, contain some of 
England’s finest habitats and host many of our rarest fauna and flora.  However, there are a 
small number of SSSIs which were notified for features of interest which were not 
subsequently included in the Guidelines, for example, the semi-improved neutral grassland 
National Vegetation Classification type MG6. In such cases where information is made 
available to [Natural England] we will consider whether or not the site is currently of special 
interest, and for those sites that are we will consider applying sections 28A or 28B where 
variation of the notification or notification of additional land is required to include the 
features that are currently considered to be of special interest. Further cases may also arise 
following any future revision of the selection Guidelines.’ 


 


Goss and Tregoss Moor SSSI was notified in 1988 partly for a breeding bird assemblage 
associated with areas of heathland, scrub and woodland.  A survey of breeding birds was 
undertaken in 2013 for six locations in the Mid Cornwall Moors SSSI: Goss and Tregoss Moors, 
Retire Common, Red Moor, Tregonetha Downs, Breney Common and Criggan Moor (Ecus Ltd. 
2013). These areas represent the majority of the SSSI, with smaller, outlying areas excluded. 
These excluded areas are unlikely to support any breeding bird species additional to those 
recorded by the survey. Surveys were undertaken from April to July and employed a standard 
breeding bird survey methodology (Marchant 1983). 


The survey identified forty species for which breeding was at least probable. Whilst many breeding 
birds use habitats throughout the SSSI an analysis of the evidence upon which the original 
assemblages were notified confirms that the range of species present does not meet the 
requirements of the updated breeding bird assemblage guidance in the revised SSSI selection 
guidelines (Drewitt et al., 2015).  The SSSI scores 13.5 for the lowland scrub assemblage 
compared to the required threshold of 14 and scores 15 for the lowland heathland assemblage 
compared to the required threshold of 17.5. 
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Table 9 Revised bird assemblage scores 


Lowland Heathland   Lowland Scrub (excluding heath) 


Cuckoo 2.5  Cuckoo 2.5 
Nightjar 3  Willow Tit 3 
Dartford Warbler 3  Long-tailed Tit 1 
Grasshopper Warbler 2  Garden Warbler 1 
Stonechat 2  Grasshopper Warbler 2 
Tree Pipit 1.5  Linnet 1 
Linnet 1  Lesser Redpoll 1 
   Bullfinch 1 
   Yellowhammer 1 
     
Threshold index 
score 


17.5   14 


SSSI  score 15   13.5 
 
The available information indicates that the breeding bird assemblages are not of sufficient interest 
to merit notification although it has been recommended that the scrub assemblage requires further 
investigation.  


 


4. Current condition of the Mid Cornwall Moors SSSI 
This section contains information on the current condition of the SSSI, the distribution of the 
interest features within the site and the remedial action that needs to be carried out to achieve 
favourable or recovering condition in those areas of the site where the interest features are 
currently assessed as being in adverse condition. 


 


Table 10 Distribution of interest features in the Mid Cornwall Moors SSSI by unit 


Interest features Site unit numbers 
Dry and wet lowland heath 2-5, 7-9, 11, 12, 14-16, 18-20, 22, 23, 26, 29, 31-37 
Fens 1-6, 8-37 
Dry and wet (fen) woodland 1-12, 14-37 
Neutral grassland 6, 22, 25, 26, 29 
Flowering plants and ferns 1-5, 8-13, 16, 18, 20-22, 25-29, 31, 32, 34-37 
Invertebrate assemblage 1-6, 8-37 
Population of willow tit 12, 16, 22, 36 
Marsh fritillary butterfly (Recorded locations 
of webs and adults) 


3, 4, 10-12, 16, 18-20, 22, 25, 28-31, 33-37 


Geology 7 
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Table 11 Current condition of the Mid Cornwall Moors SSSI  
Site 
unit* 


Interest features Reported 
condition** 


Date of last 
assessment 


1 Fens, woodland, flowering plants and ferns, marsh 
fritillary, invertebrates 


Unfavourable 
recovering 


Oct 2015 


2 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates 


Unfavourable 
declining 


Oct 2015 


3 Heathland, fens, woodland, flowering plants and ferns, 
marsh fritillary, invertebrates 


Unfavourable 
recovering 


Nov 2015 


4 Heathland, fens, woodland, flowering plants and ferns, 
marsh fritillary, invertebrates 


Unfavourable 
recovering 


Oct 2012 


5 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates 


Unfavourable 
declining  


Nov 2015 


6 Fens, neutral grassland, woodland, invertebrates Favourable Nov 2015 
7 Heathland, geology Unfavourable 


recovering 
Nov 2012 


8 Heathland, fens, woodland, neutral grassland, flowering 
plants and ferns, invertebrates 


Unfavourable 
declining 


Nov 2015 


9 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates 


Unfavourable 
recovering 


Dec 2013  


10 Fens, woodland, flowering plants and ferns, invertebrates Unfavourable 
recovering 


Nov 2015 


11 Heathland, fens, woodland, marsh fritillary, invertebrates Unfavourable 
declining 


Dec 2013 


12 Heathland, fens, woodland, flowering plants and ferns, 
marsh fritillary, willow tit, invertebrates 


Unfavourable 
declining 


Dec 2013 


13 Fens, flowering plants and ferns, invertebrates Unfavourable 
recovering 


Nov 2015 


14 Heathland, fens, woodland Unfavourable 
declining 


Mar 2013 


15 Heathland, fens, woodland, invertebrates Unfavourable 
recovering 


Oct 2010 


16 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates, willow tit, marsh fritillary 


Unfavourable 
recovering 


Nov 2015 


17 Fens, woodland, invertebrates Favourable Nov 2015 
18 Heathland, fens, woodland, flowering plants and ferns, 


marsh fritillary, invertebrates 
Unfavourable 
recovering 


Nov 2015 


19 Heathland, fens, woodland, invertebrates, marsh fritillary Unfavourable 
recovering 


Nov 2009 


20 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates, marsh fritillary 


Unfavourable 
recovering 


Dec 2013 


21 Fens, woodland, flowering plants and ferns, invertebrates Unfavourable 
declining 


Dec 2013 


22 Heathland, fens, woodland, neutral grassland, flowering 
plants and ferns, willow tit, invertebrates 


Unfavourable 
declining 


Nov 2015 


23 Heathland, fens, woodland, invertebrates Unfavourable 
declining 


Nov 2015 


24 Fens, woodland, invertebrates, marsh fritillary Unfavourable 
declining 


Nov 2015 


25 Fens, woodland, neutral grassland, flowering plants and 
ferns, marsh fritillary, invertebrates 


Favourable Sept 2010 


26 Heathland, fens, woodland, neutral grassland, marsh 
fritillary, flowering plants and ferns 


Unfavourable 
recovering 


Nov 2015 


27 Fens, woodland, flowering plants and ferns, invertebrates Unfavourable 
recovering 


Nov 2015 
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Site 
unit* 


Interest features Reported 
condition** 


Date of last 
assessment 


28 Fens, woodland, flowering plants and ferns, 
invertebrates, marsh fritillary 


Unfavourable 
declining 


Nov 2015 


29 Heathland fens, woodland, neutral grassland, marsh 
fritillary, flowering plants and ferns, invertebrates, marsh 
fritillary 


Unfavourable 
recovering 


Nov 2015 


30 Fens, woodland, marsh fritillary, invertebrates Unfavourable 
declining 


Nov 2015 


31 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates, marsh fritillary 


Unfavourable 
declining 


Aug 2015 


32 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates 


Unfavourable 
declining 


Aug 2015 


33 Heathland, fens, woodland, invertebrates, marsh fritillary Unfavourable 
recovering 


Aug 2015 


34 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates, marsh fritillary 


Unfavourable 
declining 


Aug 2015 


35 Heathland, fens, woodland, marsh fritillary, flowering 
plants and ferns, invertebrates, marsh fritillary 


Unfavourable 
recovering 


Aug 2015 


36 Heathland, fens, woodland, marsh fritillary, willow tit, 
flowering plants and ferns, invertebrates, marsh fritillary 


Unfavourable 
recovering 


Nov 2015 


37 Heathland, fens, woodland, flowering plants and ferns, 
invertebrates, marsh fritillary 


Unfavourable 
recovering 


Oct 2015 


 
* Site units are divisions used by Natural England for administrative purposes only. 


** Reported condition 
SSSIs are notified because of special biological or geological features.  When these features are 
being managed so that their special nature conservation interest is being maintained they are said 
to be in favourable condition.  This is a United Kingdom standard and the terminology and 
definitions are more fully described in ‘A Statement on Common Standards Monitoring’, produced 
by the Joint Nature Conservation Committee in 1998. 


 


Table 12 Reasons for adverse condition in those site units assessed as being 
‘unfavourable declining’ condition 


*Remedy status 
‘Agreed’ means that a remedy has been identified by Natural England and has been agreed with 
the party responsible for implementing the required action.  ‘Identified’ means that the remedy has 
been identified by Natural England but has not yet been agreed with the party responsible for 
implementing the required action. 


Units 2, 5, 14, 24, 28, 31 are all assessed as ‘unfavourable declining’ due to the amount of scrub 
present and lack of structural variation in the vegetation.  The remedy is up to eight Higher Tier 
Countryside Stewardship (CS) agreements to facilitate the removal of scrub and refine current 
grazing practices.  The land managers will be offered a CS agreement to be in place by 2018. 


Reasons for 
adverse condition 


Remedy mechanism Remedy 
status* 


Site units  


Agriculture – other Countryside Stewardship – Higher Tier 
Scheme Identified 2, 5, 14, 24, 


28, 31 
Agriculture - other Partnership project with Highways England Identified 8 
Agriculture - other Landscape-scale wet grassland project.   Identified 11, 12, 21, 


23, 30, 32, 34 
Agriculture - other Enforcement Agreed 22 
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Unit 8 is assessed as ‘unfavourable declining’ due to lack of structural variation in the vegetation.  
The remedy is a partnership project with Highways England focussing on the restoration and 
creation of new habitat links along the soft estate of the A30 corridor.  Delivery of this project will 
be in 2016. 


Unit 22 is assessed as ‘unfavourable declining’ due to non-compliance with HLS agreement 
options.  The remedy is cessation of grazing in 2016/2017.  If agreement can be reached the 
commoners association will be offered a Higher Tier CS agreement in 2018. 


Units 11, 12, 21, 23, 30, 32 and 34 are all assessed as ‘unfavourable declining’ due to the amount 
of scrub present and lack of structural variation in the vegetation.  The remedy is a landscape-
scale wet grassland project.  If the development round is successful, delivery will take place over 5 
years from April 2019.  A LIFE funding application (restricted to N2K sites) will be submitted in 
autumn 2017 to provide additional match. 
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5. Selection of ‘operations requiring Natural England’s consent’ 
Natural England selects operations from a master list when determining the list of operations 
requiring consent for individual SSSIs.  The selection is based on the likelihood that the operations 
may cause damage to the special features that are the reasons for notification of the SSSI.  As well 
as selecting operations from the master list, the precise wording of each operation may be tailored 
to suit the particular circumstances at the site. 


It is not possible to predict every possible eventuality that may arise on a site but the aim is to 
identify all operations where it is reasonably foreseeable that, if carried out at certain times or in a 
particular manner somewhere within the SSSI, they are likely to damage the special interest 
features.  The table below records at least one reason justifying the inclusion of each operation in 
the list for the Mid Cornwall Moors SSSI.  It is not intended to be exhaustive and in most cases 
there will be other ways in which the specified operation is likely to cause damage. 


Standard 
reference 
number 


Type of operation At least one reason for 
listing 


1. Cultivation, including ploughing, rotovating, harrowing 
and re-seeding. 


Important habitats could be 
destroyed 


2. Grazing and alterations to the grazing regime 
(including type of stock, intensity or seasonal pattern 
of grazing). 


Important habitats sensitive 
to over or under grazing 


3. Stock feeding and alterations to stock feeding 
practice. 


Could lead to localised 
nutrient enrichment or 
poaching which would 
damage important habitats 


4. Mowing or cutting vegetation and alterations to the 
mowing or cutting regime (such as from haymaking to 
silage). 


Important habitats sensitive 
to cutting or mowing 


5. Application of manure, slurry, silage liquor, fertilisers 
and lime. 


Important habitats sensitive 
to nutrient enrichment 


6. Application of pesticides, including herbicides 
(weedkillers) whether terrestrial or aquatic, and 
veterinary products. 


Important habitats and 
associated flora/fauna are all 
sensitive to these 


7. Dumping, spreading or discharging of any materials. Risk of obscuring/smothering 
important habitats 


8. Burning and alterations to the pattern or frequency of 
burning. 


Important habitats and 
associated flora/fauna are all 
sensitive to burning 


9. The release into the site of any wild, feral, captive-
bred or domestic animal, plant, seed or micro-
organism (including genetically modified organisms). 


Could lead to unforeseen 
interactions and changes in 
community composition 


10. The killing, injuring, taking or removal of any wild 
animal (including dead animals or parts thereof), or 
their eggs and nests, including pest control and 
disturbing them in their places of shelter. 


Could lead to unforeseen 
changes in community 
composition and direct 
damage to species interests 


11. Destruction, displacement, removal or cutting of any 
plant or plant remains, including tree, shrub, herb, 
hedge, dead or decaying wood, moss, liverwort, 
lichen, fungal fruiting body, leaf-mould, turf or peat. 


Damage to important habitats 
and risk of incidental damage 
to other features 


12. Tree and/or woodland management and alterations to 
tree and/or woodland management (including 
planting, felling, pruning and tree surgery, thinning, 
coppicing, changes in species composition, removal 
of fallen timber). 


Direct damage to woodland 
and scrub and risk of 
incidental damage to other 
features. 
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Standard 
reference 
number 


Type of operation At least one reason for 
listing 


13a. Draining (including moor-gripping, the use of mole, 
tile, tunnel or other artificial drains). 


Important habitats and other 
features sensitive to drainage 


13b. Modification to the structure of water courses (rivers, 
streams, springs, ditches and drains), including their 
banks and beds, as by re-alignment, regrading, 
damming or dredging. 


Could alter drainage and 
therefore impact on important 
habitats and their features.  
Direct damage to important 
habitats in the immediate 
vicinity 


13c. Management of aquatic and bank vegetation for 
drainage purposes. 


Direct damage to important 
habitats 


14. Alterations to water levels and tables and water 
utilisation (including irrigation, storage and 
abstraction from existing water bodies and through 
boreholes).  Also the modification of current drainage 
operations (e.g. through the installation of new 
pumps). 


Important habitats and their 
features sensitive to water 
levels 


15. Infilling or digging of ditches, drains, ponds, pools, 
marshes, pits or shafts. 


Direct damage to wetlands 
and invertebrate habitats 


16a. Freshwater fishery production and/or management, 
including sporting fishing and angling, and alterations 
to freshwater fishery production and/or management. 


Indirect damage to habitats 
around open waters and to 
invertebrates 


20. Extraction of minerals including peat, hard rock, 
shingle, sand and gravel, topsoil, subsoil and spoil. 


Direct loss of important 
habitats 


21. Destruction, construction, removal, rerouting, or 
regrading of roads, tracks, walls, fences, hardstands, 
banks, ditches or other earthworks, including soil and 
soft rock exposures or the laying, maintenance or 
removal of pipelines and cables, above or below 
ground. 


Direct loss of or incidental 
damage to important habitats 


22. Storage of materials. Risk of obscuring/smothering 
important habitats and their 
features 


23. Erection of permanent or temporary structures or the 
undertaking of engineering works, including drilling. 


Direct loss of or incidental 
damage to important habitats 


24a. Modification of natural or man-made features and 
clearance of boulders, large stones, loose rock, 
scree. 


Direct loss of or incidental 
damage to important habitats 


24b. Battering, buttressing or grading of geological 
exposures and cuttings (rock and soil) and infilling of 
pits and quarries. 


Direct damage to geological 
features 


25. Removal of geological specimens, including rock 
samples, minerals and fossils. 


Direct loss of finite geological 
interests 


26. Use of vehicles or craft other than on made up roads 
and tracks. 


Risk of damage to important 
habitats, such as through 
compaction 


27. Recreational or other activities likely to damage or 
disturb the features of special interest. 


Risk of damage to important 
habitats or disturbance of 
species 


28a. Game and waterfowl management and hunting 
practices and alterations to game and waterfowl 
management and hunting practice. 


Inappropriate location and 
types could damage 
important habitats and disturb 
species 
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6. Site unit map 


The map on the following page shows the provisional boundaries of the site units, which 
are divisions used by Natural England for administrative purposes only. 
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7. Distribution of key habitats and marsh fritillary within the Mid 


Cornwall Moors SSSI 
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Insert 10 x A3 NVC maps here  
Insert Excel spreadsheet here – A3 landscape format in colour 
Insert marsh frit habitat and buffer map here 
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8. Photographs – Aerial Photo 
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Photograph 2: This area includes a mosaic of H4 dry heath sub-communities and M25 fen-
meadow sub-communities. Cornish eyebright occurs locally (Tregonetha Downs). 
 


 
Photograph 3: Mature heather within a mosaic of M25 fen meadow and younger stands of W1 
woodland and European gorse (Goss Moor). 
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Photograph 4: Species rich mosaic/stand of M23 and M25 mire and fen (Goss Moor). 
 


 
Photograph 5: Species rich stand of M23 and M27 Goss Moor.  
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Photograph 6:  S10 water horsetail swamp showing succession to W1 woodland (Lockengate 
Moor). 
 


 
Photograph 7: A transitional M25 community occurs in the wetter part the site and is a location 
for the marsh fritillary butterfly and scarce blue-tailed damselfly (Molinnis). 
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Photograph 8:  Chark Moor.  
 


 
Photograph 9:  M23 and M27 fen meadow (Criggan Moor)  
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Photograph 10:  W1 wet woodland – Goss Moor 
 


 
Photograph 11: M15 Wet heath Criggan Moor 
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Photograph 12: Marsh fritillary Euphydryas aurinia 


 


Photograph 13: Marsh fritillary (Euphydryas aurinia), larval web 
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Photograph 14:Yellow centaury (Cicendia filiformis). A30 roadside verge. Nationally scarce 
species 
 
 


 
Photograph 15:Pillwort (Pilularia globulifera). Nationally scarce species 
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Photograph 16:Wavy St. John’s Wort (Hypericum undulatum), Bryn Moor. Nationally scarce 
species. 
 
 


 
 
Photograph 17:Cornish moneywort (Sibthorpia europea), Tregonetha. Nationally scarce species. 
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Photograph 18:Marsh clubmoss (Lycopodiella inundiata). Retire Common. Nationally scarce 
species. 
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Photograph 20:Marsh fern (Thelypteris palustris), Tregonetha.  Nationally scarce 
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Photograph 21:Lesser water-plantain (Baldellia ranunculoides),Goss Moor. 
A widespread declining species assessed as Vulnerable on both the 
GB and England Red Lists. 
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		A supplement to the notification document

		Parts of the previously notified Goss and Tregoss Moors SSSI, Breney Common SSSI and Red Moor SSSI are not considered to be of special interest.  Accordingly, these areas are proposed for denotification under Section 28D of the Wildlife and Countrysid...

		1.  Information used to support the selection of the Mid Cornwall Moors SSSI

		2. Explanation of how the Mid Cornwall Moors meet the SSSI selection guidelines

		2.1 Dry and wet lowland heath

		‘As previously stated, heathland is often one component of a site.  Where the individual components are collectively of interest, even though they may be limited in individual size, the whole area should be treated as a mosaic or composite site...’

		The predominant H4 dry heath and M16 wet heath communities occur in combination with 1.61 ha of H1 heath, 3.85 ha of H8 heath and 0.33 ha of H10 heath.  The area of lowland heath within the Mid Cornwall Moors SSSI is therefore substantial and covers 1...

		The Guidelines (Part 2, Chapter 4, section 4.3) state that:

		‘On a heathland site, a percentage of tree cover is acceptable, but this should not normally exceed 50% of the area and should usually be less.’

		Within the area of the Mid Cornwall Moors SSSI mapped as lowland heath, tree and shrub cover is generally low (approximately 1-5%).

		The Guidelines (Chapter 4, section 4.4, p.101) also state that:

		‘Wherever practicable, some areas of gorse and juniper should be included within a site...The two smaller gorse species, Ulex gallii and U. minor, are important constituents of oceanic and southern heath, and selection should ensure that they are well...

		The SSSI contains areas of European gorse and western gorse; the European gorse occurs largely around the margins of the dwarf shrub heath, whilst the western gorse is scattered within the H4 and H8 heath with varying cover depending on management.  I...

		2.2 Lowland fens

		Many fen types are nationally scarce and only a few sites remain in Cornwall.  In the Mid Cornwall Moors area these habitats have been reduced dramatically due to agricultural improvement, with the remaining stands largely found in the SSSI.

		The Guidelines (Part 2, Chapter 7, section 3.1) state that:

		‘Within each AOS [Area of Search] the complement of fen sites should aim to include examples representing the full range of:

		a) topographical/hydrological fen types;

		b) ground water chemistry, as reflected in plant communities and species; and

		c) associated animal communities and species...’

		The Guidelines (Part 2, Chapter 7, section 3.2,) also state that:

		‘Interrelationships between fen topography, hydrology, water chemistry and vegetation are described in Table 19, as the basis for habitat selection.’

		The Mid Cornwall Moors SSSI is considered to be of special interest for its transition mire and quaking bogs, which occur in two hydrotopographical situations: topogenous basins and soligenous mire systems. The presence of transition mire in these two...

		The following NVC communities listed in table 19 of the Guidelines, and intermediates between them, are particularly characteristic of the Mid Cornwall Moors SSSI (see photographs 2-9 in section 8):

		Basin fen/bog pools:

		 M1 cow-horn bog-moss Sphagnum auriculatum bog pool community

		 M3 common cottongrass Eriophorum angustifolium bog pool community

		 M4 bottle sedge Carex rostrata – Sphagnum recurvum mire

		 S27 bottle sedge Carex rostrata – marsh cinquefoil Potentilla palustris tall-herb fen, bottle sedge Carex rostrata – water horsetail Equisetum fluviatile sub-community

		The Guidelines (Part 2, Chapter 7, section 3.3.1) state that:

		‘Within each AOS, at least one (preferably the best) example of every plant community listed in Table 19...should be selected...’

		In all respects, the fens within the Mid Cornwall Moors SSSI represent the best examples of their type within the Cornish Killas NCA4F  and Hensbarrow NCA and are particularly important for supporting the site’s meta-population of marsh fritillary but...

		The Guidelines (Part 2; Chapter 7, section 3.3.2) state that:

		‘Within each AOS, the best examples should be selected of clearly developed vegetation mosaics which represent hydroseral zonation or combinations of two or more fen types.’

		Most of the fens present within the site occur as vegetation mosaics representing good examples of a hydroseral zonation.  With a decrease in altitude the degree of waterlogging increases and a transitional hydrosere of heath – wet heath – mire (fen) ...

		The Guidelines (Part 2, Chapter 7, section 3.3.3) state that:

		‘All examples of the rare or highly localised communities and sub-communities marked * in Table 19 should be considered for selection, within the total fen mosaic of which they are part.’

		The mires dominated by Schoenus nigricans on parts of Retire Common and Goss Moor are considered to be representative of M14 mire, a community marked with an asterisk in Table 19 of the Guidelines.

		The Guidelines (Part 2, Chapter 7, section 3.3.5) state that:

		‘Continuous areas of fen, of any category, which are not appreciably degraded and which individually exceed 10 ha in area should be considered for selection.  Fens in the cultivated lowlands are now so scarce that even examples of over 5 ha which are ...

		At 406.75 ha, the overall area of fens within the site clearly exceeds this.  In addition, the relatively large size of the commons at Goss Moor, Tregonetha Downs, Retire Common, Criggan Moor and Breney Common, where these communities are largely foun...

		It is also important to consider the relationships between fen meadows/rush pastures and other vegetation types, particularly heathland and unimproved grasslands but also semi-improved grasslands or other supporting habitats.

		The Guidelines (Part 2, Chapter 7, section 8.3) state that:

		‘The boundary of valley mires should ideally incorporate all adjacent heathland.  Even where the heathland is particularly degraded but still contributes to the whole catchment area, it should be included within the site boundary’.

		The close juxtaposition and intimate mosaics of heathland and valley mire communities in the Mid Cornwall Moors have been selected as a single SSSI at the landscape scale to recognise and support the functional relationships between the habitats.

		The Guidelines (Part 2, Chapter 7, section 8.5.2) state that:

		‘In the selection of SSSIs, due regard should be given to the need to include related grassland types.  Where such communities are not of SSSI standard in their own right they may be included within the fen SSSI boundary if:

		(a) they occur as part of an intricate wet/dry mosaic with the fen;

		(b) they form the principal communities of surrounding slopes which may have an important influence on the fen; or

		(c) they form the principal communities of adjacent land regarded as required buffer land.’

		The mosaic of habitats and inter-relationships of the grassland and fen-meadow communities in the Mid Cornwall Moors supports their inclusion within a single SSSI that incorporates the whole wetland complex and transitions to adjacent drier habitats.

		2.3 Woodlands

		The Mid Cornwall Moors SSSI supports extensive areas of long established semi-natural woodland (see photographs 6 and 10 in Section 8).  These are predominantly fen woodlands which most closely resemble the following NVC types:

		 W1 grey willow Salix cinerea – common marsh-bedstraw Galium palustre woodland

		 W4 downy birch Betula pubescens – purple moor-grass Molinia caerulea woodland

		 W6 alder Alnus glutinosa – common nettle Urtica dioica woodland

		Where conditions are drier the woodland tends towards more oak dominated stands and areas of the following NVC communities occur:

		 W10 pendunculate oak Quercus robur - bracken Pteridium aquilinum - bramble Rubus fruticosus woodland

		 W11 acid sessile oak Quercus petraea - downy birch Betula pubescens - wood sorrel Oxalis acetosella woodland

		 W14 beech Fagus sylvatica – bramble Rubus fruticosus woodland

		 W16 heathy oak Quercus spp. - birch Betula spp. - wavy hair-grass Deschampsia flexuosa woodland

		 W17 sessile upland oak Quercus petraea downy birch Betula pubescens greater fork-moss Dicranum majus woodland

		These properly reflect the range of diversity on the site and the varied transitions between habitats, which supports a range of species.

		The Guidelines (Part 2, Chapter 2a, section 4.7) state that:

		‘Within an AOS several examples of most types should be selected to account for the variation in woodland structure, floristic composition of tree and subsidiary layers and animal assemblages, to represent the various ways in which different types may...

		These woodland vegetation communities are characteristic of those within the Mid Cornwall Moors area.  The suite of wet woodland types within the SSSI is particularly important for an abundance of lichen species supported on the willow branches in old...

		The area of the wet woodland stands (clearly definable areas) is over 531.06 ha, with the largest contiguous block totalling over 230 ha at Goss Moor. The area of drier woodland stands is 102.89 ha, with the largest contiguous block totalling just ove...

		The Guidelines provide the basis for selecting woodland SSSIs in terms of both their floristic composition and their structural form. The Guidelines (Part 2, Chapter 2a, section 1.5) state that:

		‘The total area of ancient semi-natural and other woodland selected as SSSIs in each AOS should be sufficient to protect an adequate extent of, as well as the full range of variation in, native woodland communities and features against future threats,...

		The proportion of England’s woodland resource within SSSIs is much less than for many other habitats (between 10 and 25% depending on whether all woodland or Ancient Semi Natural Woodland is considered).  The total area of woodland within the SSSI of ...

		When assessing the quality of individual woodland stands and sites, the Guidelines recommend a number of specific attributes which are applicable to the Mid Cornwall Moors.  The Guidelines (Part 2, Chapter 2a, section 3.4.1) state that:

		‘A basic presumption is that [Natural England] should seek to protect the largest areas available of all the major types in an AOS...Sites with a mixture of types...are important in a different way, because they demonstrate the relationships between s...

		At over 633 ha the Mid Cornwall Moors supports one of the largest remaining blocks or connected stands of long established semi-natural woodland in the Cornish Killas NCA and Hensbarrow NCA.  The woodland is important in terms of its total area but al...

		‘Whole woods may be judged…in particular by their size, relative naturalness and diversity’.

		The woodland occurring within the Mid Cornwall Moors SSSI forms a number of large stands, most notably at Goss Moor with over 230 ha of wet woodland.  Other blocks of wet and dry woodland of between 8 ha and 58 ha occur elsewhere in the SSSI and provi...

		‘Woods which adjoin or are in a mosaic with other habitats tend to be more valuable than those sharply abutted by arable or improved grassland.’

		The woodland feature adjoins areas of wet and dry heathland, fens and unimproved neutral grassland throughout the SSSI.  Collectively they form an extensive network of semi-natural habitat now unusual in the English lowlands.

		With respect to fen woodland, the Guidelines (Part 2, Chapter 7, section 7.1) state that:

		‘Fen woodland communities (Rodwell 1986) may occur as isolated stands – regarded as woodland habitat – or in association with open fen – regarded as fen habitat...’

		Within the Mid Cornwall Moors both types occur, occupying distinct zones and readily invading open fen areas where there has been a cessation of management or disturbance.  The Guidelines (Part 2, Chapter 7, section 7.2) state that:

		‘Selection of isolated fen woodlands should follow recommendations made in Chapter 2.  Fen woodland communities associated with open fen should be considered for inclusion in open fen sites.’

		The W1, W4 and W6 fen woodland communities have a range of characteristic and different ground floras; in many places similar to the fen and swamp communities described in section 2.2.  Southall, Dale & Kent (2002) provided an evaluation of the ecolog...

		The Guidelines (Part 2, Chapter 2a, section 4.4) state that the selection procedure within each AOS should:

		‘Identify the best, usually the largest, candidate stands, but taking account also of relative naturalness and diversity...’

		The Guidelines (Part 2, Chapter 2a, section 4.5) further state that:

		‘Woods selected for the presence of more than one type should normally be over 5 ha and preferably over 20 ha and should be mainly semi-natural.’

		With over 531 ha of wet woodland and 102 ha of dry woodland, the Mid Cornwall Moors SSSI exceeds the preferable size threshold of 20 ha and is mainly semi-natural in its composition.

		Table 2 (below) shows that the Mid Cornwall Moors SSSI contains a larger area of woodland than any other SSSI in the Cornish Killas NCA.  No other SSSI in Hensbarrow NCA is notified for woodland.

		Table 2 Mid Cornwall Moors SSSI comparison with other woodland SSSIs in the Cornish Killas NCA

		2.4 Unimproved neutral grassland

		2.5 Vascular plants (flowering plants and ferns)

		The Guidelines (Part 2, Chapter 11, section 3.2) state that:

		‘There should be a presumption for selecting vascular plant sites on the following grounds.

		3.2 Red Data Book (RDB) species

		All RDB species’ localities should be regarded as candidate sites. One RDB species qualifies a site for selection if it has:

		Though only a few plants of Cornish eyebright have previously been found at one location at Retire Common in 1977 and at two locations on Tregonetha Downs in 1987 and 1992, at least 200 plants were counted flowering on Tregonetha Downs in July 2000 an...

		Although there have been no recent records of coral-necklace, it should be noted that it is a very elusive species and because of the amount of suitable habitat present is considered to be almost certainly still extant on the site.



		3. Explanation of why parts of the previously notified SSSIs are not considered to be of special interest

		4. Current condition of the Mid Cornwall Moors SSSI

		5. Selection of ‘operations requiring Natural England’s consent’

		6. Site unit map

		7. Distribution of key habitats and marsh fritillary within the Mid Cornwall Moors SSSI

		8. Photographs – Aerial Photo
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These definitions relate to all designated features on the SSSI, whether designated as SSSI, 
SPA, SAC or Ramsar features.   
 


Name of Site of Special Scientific Interest (SSSI) 


MID CORNWALL MOORS 


Names of designated international sites 


Special Area of Conservation (SAC) Breney Common and Goss and Tregoss Moors 


Special Protection Area (SPA) N/A 


Ramsar  N/A 


Relationship between site designations 


The SAC covers an area of 824.05 ha out of a total SSSI area of 1,653.02 ha (around 50% 
of the SSSI) and coincides with the Breney Common, Goss Moor and Tregross Moor parts of 
the SSSI; 7.42 ha of the SAC is currently not underpinned by the SSSI due to small areas of 
previous component SSSIs being deleted from notification in 2017. 
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Definitions of Favourable Condition:  notes for users 
 
Definitions of Favourable Condition 
The definitions comprise one or more condition definitions for the special interest features at this 
site. These are subject to periodic review and may be updated to reflect new information or 
knowledge. They will be used by Natural England to determine if a site is in a favourable 
condition.  The standards for favourable condition have been developed and are applied 
throughout the UK.  
 
Standards for favourable condition are defined with particular reference to the specific 
designated features listed in Table 1, and are based  on a selected set of  attributes for features 
which most effectively define favourable condition as set out in Tables 2, 2a and 3. When an 
SSSI’s features meet these attributes, then they are said to be in ‘favourable condition’.   
 
Explanatory text for Tables 2 and 3 
Tables 2, 2a and 3 set out the measures of condition which we will use to provide evidence to 
support our assessment of whether features are in favourable condition.  They have been 
tailored by local staff to reflect the particular characteristics and site-specific circumstances of 
individual sites.  Quality Assurance has ensured that such site-specific tailoring remains within a 
nationally consistent set of standards.  The tables include an audit trail to provide a summary of 
the reasoning behind any site-specific targets etc.  In some cases the requirements of features 
or designations may conflict; the detailed basis for any reconciliation of conflicts on this site may 
be recorded elsewhere. 


 
Use under the Habitats Regulations  
The Definitions of Favourable Condition (DFCs) are used to periodically measure and assess 
the condition of both notified SSSI features and designated European Site features.  
 
Where SSSIs also form part of a European Site (such as a SAC or SPA), a separate document 
containing specific European Site Conservation Objectives will have been prepared. These 
objectives are those referred to in the Conservation of Habitats and Species Regulations 2010 
(the “Habitats Regulations”) and the Habitats Directive 1992. They are for use when either the 
appropriate nature conservation body or a competent authority is required to make an 
‘appropriate assessment’ of the likely effects of a proposed plan or project on the integrity of a 
European Site under the relevant parts of the respective legislation. The European Site 
Conservation Objectives are available from the Natural England Publications Catalogue.  
 
The concepts of ‘site integrity’ and ‘favourable condition’ are similar and the assessment of a 
feature’s condition will measure attributes that also represent aspects of a site’s ecological 
integrity. However, the periodic determination of a feature’s condition is separate from a 
judgement about the effect upon a site’s overall integrity. This is because the DFCs do not 
represent a comprehensive or definitive list of all of the elements that might contribute to site 
integrity, merely those that are most appropriate to monitor in order to rapidly determine the 
present condition of a feature. The full range of factors that are components of a site’s integrity, 
and which may need to be considered by an appropriate assessment, will be specified in the 
European Site Conservation Objectives. Some of the information contained within the DFCs 
may however contribute to such assessments.  
 
 
 
 
 



http://publications.naturalengland.org.uk/category/6490068894089216





 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 3 of 101 
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Dwarf shrub 


heath 
 


Dry heath  
4030 European dry heaths Dry heath 


communities of 
European importance 
(Annex I habitat) 


 *        


H1 Calluna vulgaris – festuca 
ovina heath 


Heather – Sheep’s 
fescue dry heath 
community 


*         


H4 Ulex gallii – Agrostis curtisii 
heath 


 


Western gorse-bristle 
bent dry heath 
community 


 
* 


 
 


       


H8 Calluna vulgaris-Ulex gallii 
heath 


Heather-western 
gorse-dry heath 
community 


*         


H10 Calluna vulgaris-Erica 
cinerea heath 


Heather - Bell heather 
dry heath community 


*         


Wet heath  
4010 Northern Atlantic wet 
heaths with Erica tetralix 


Wet heath 
communities of 
European importance 
(Annex I habitat) 


 *        


M15 Scirpus cespitosus-Erica 
tetralix wet heath 


Deer grass - cross-
leaved heath 


*         
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 wet heath community 


M16 Erica tetralix-Sphagnum 
compactum 
wet heath 


Cross-leaved heath –
bog-moss 
wet heath community 


*         


Fen, marsh 
and swamp 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Basin / Valley mires  


7140 Transition mires and 
quaking bogs   


Acidic fen, mire and 
bog communities of 
European importance 
(Annex I habitat) 


 *        


M1 Sphagnum auriculatum 
bog pool community 


Cow-horn bog–moss 
bog pool community 


*         


M2 Sphagnum 
cuspidatum/recurvum 
Bog pool community 


Feathery bog-moss / 
flat-topped bog-moss 
bog pool community 


*         


M3 Eriophorum angustifolium 
Bog pool community 


Common cotton-
grass bog pool 
community 


*         


M4 Carex rostrata-Sphagnum 
recurvum mire 


Bottle sedge – flat-
topped bog-moss 
mire 


*         


M5 Carex rostrata-Sphagnum 
squarrosum 
mire 


Bottle sedge – spiky 
bog-moss mire 


*         


S3 Carex paniculata swamp Great tussock sedge 
swamp 


*         


S10 Equisetum fluviatile 
swamp 


 


Water horsetail 
swamp 


*         


S27 Carex rostrata – Potentilla 
palustre tall herb fen 
 


Bottle sedge - marsh 
cinquefoil tall herb fen 


*         


M6 Carex echinata-Sphagnum 
recurvum/auriculatum 
mire 


Star sedge – Bog-
moss mire 
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M14 Schoenus nigricans-
Narthecium ossifragum mire 


Black bog-rush-bog 
asphodel mire 


*         


M21 Narthecium ossifragum – 
Sphagnum papillosum valley 


mire 


Bog asphodel-
papillose bog-moss 
valley mire 


*         


M27 Filipendula ulmaria – 
Angelica sylvestris mire 


Meadowsweet - wild 
angelica mire 


*         


M28 Iris pseudacorus-
Filipendula ulmaria 


Yellow iris - 
meadowsweet mire 


*         


M29 Hypericum elodes – 
Potamogeton polygonifolius 
soakaway 


Marsh St. John’s –
wort - bog pondweed 
soakaway community 


*         


M32 Philonotis Fontana-
Saxifraga stellaris spring 


Philonotis moss -  
starry saxifrage 
spring 
 


*         


Lowland mire grassland and rush pasture  
M23 Juncus effusus/acutiflorus 
– Galium palustre rush pasture 
 


Soft rush / sharp-
flowered rush - marsh 
bedstraw rush 
pasture 


*         


M25 Molinia caerulea – 
Potentilla erecta mire 


Purple moor-grass-
tormentil mire 
 


*         


Broadleaved
, mixed & 
yew 
woodland 


 
 
 
 
 


Wet woodland  
W1 Salix cinerea – Galium 
palustre woodland 


Grey willow - 
common marsh-
bedstraw 
fen woodland  


*         


W4 Betula pubescens-Molinia 
caerulea woodland 


Downy birch - purple 
moor-grass woodland 


*         


W6 Alnus glutinosa-Urtica 
dioica woodland 
 
 


Alder-common nettle 
woodland 


*         
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Dry woodland  
W10 Quercus robur-Pteridium 
aquilinum-Rubus fruticosus 
woodland 


Oak – bracken 
woodland 


*         


W11 Quercus petraea-Betula 
pubescens-Oxalis acetosella 
woodland 


Oak - downy birch-
wood sorrel woodland 


*         


W14 Fagus sylvatica-Rubus 
fruticosus woodland 


Beech – bracken 
woodland 


*         


W16 Quercus spp.-Betula 
spp.-Deschampsia flexuosa 
woodland 


Oak – birch – wavy 
hair-grass woodland 


*         


W17 Quercus petraea-Betula 
pubescens-Dicranum majus 
woodland 


Oak-downy birch-
greater fork moss 
woodland 


*         


 


Neutral 
grassland 
 


MG5 Cynosurus cristatus-
Centaurea nigra grassland 


Crested dogs-tail -
black knapweed 
neutral grassland 


*         


Standing 
open water 
& canals 


Open water bodies, including: 
ponds; ditches; and pools 
associated with former mineral 
and aggregate extraction 


Habitat for Hydrochus 
nitidicollis Gravel 
water beetle and 
Omphiscola glabra 
Pond mud snail 
 


(*)         


Dwarf shrub 
heath 
& 
Fen, marsh 
and swamp 


Euphrasia vigursii 
Cornish eyebright 


Population of 
Nationally rare 
vascular plant 
species:  Cornish 
eyebright 


*         


Illecebrum verticillatum 
Coral necklace  


Population of  
Nationally rare 
vascular plant 
species: Coral 
necklace 


*         
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Broad 
Habitat type 
/ Geological 


Site Type 


Designated features 
 
 


Description of 
the feature for 
clarification 


S
S


S
I 
 


n
o


ti
fi


e
d


 


in
te


re
s


t 


fe
a


tu
re


s
 


S
A


C
  


q
u


a
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i


n
g


 


in
te


re
s


t 


fe
a


tu
re


s
 


SPA qualifying 
interest features 
dependency on 
specific habitats 


Ramsar criteria applicable to 
specific habitats 


Vascular Plant Assemblage An assemblage of 
some 12 nationally 
rare and nationally 
scarce vascular plant 
species found across  
both heathland and 
wetland habitats: 
Cicendia filiformis 
Yellow centaury; 
Euphrasia vigursii 
Cornish eyebright; 
Hypericum undulatum 
Wavy St-John’s-wort; 
Illecebrum 
verticillatum 
Coral necklace; 
Lycopodiella inundata 
Marsh clubmoss; 
Mentha suaveolens 
Round-leaved mint; 
Pilularia globulifera 
Pillwort; 
Ranunculus tripartitus 
Three-lobed crowfoot; 
Sibthorpia europaea 
Cornish Moneywort; 
Thelypteris palustris 
Marsh fern; 
Viola lactea  
Pale dog-violet; 
Viola palustris subsp 
juressi 
Marsh violet. 


*         
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Broad 
Habitat type 
/ Geological 


Site Type 


Designated features 
 
 


Description of 
the feature for 
clarification 


S
S


S
I 
 


n
o


ti
fi


e
d


 


in
te


re
s


t 


fe
a


tu
re


s
 


S
A


C
  


q
u


a
li


fy
i


n
g


 


in
te


re
s


t 


fe
a


tu
re


s
 


SPA qualifying 
interest features 
dependency on 
specific habitats 


Ramsar criteria applicable to 
specific habitats 


Vascular Plants: nationally 
important populations of 
declining species / species at 
the edge of their range (5 
species) 


1. Baldellia 
ranunculoides 
Lesser water-
plantain; 
2. Centunculus 
minimus Chaffweed; 
3. Chamaemelum 
nobile 


Chamomile; 
4. Platanthera bifolia 
Lesser butterfly-
orchid; 
5. Radiola linoides 
Allseed. 


*         


1065 Marsh fritillary butterfly     
Euphydryas (Eurodryas) 
aurinia 


Marsh fritillary 
butterfly: nationally 
rare & of European 
importance (Annex II 
species) 


* *        


Hydrochus nitidicollis, Gravel 
water beetle 
 


Nationally important 
population of the  
nationally rare 
invertebrate: Gravel 
water beetle 


*         


Omphiscola glabra, Pond mud 
snail  


Nationally important 
population of the 
nationally scarce 
invertebrate: Pond 
mud snail 


*         


Dwarf shrub 
heath 


 
 
 
 


Invertebrate assemblage:  
F003, “scrub-heath & 
moorland” type 


Outstanding 
invertebrate 
assemblage of  
heathland, with or 
without transitions to 
scrub 


*         
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Broad 
Habitat type 
/ Geological 


Site Type 


Designated features 
 
 


Description of 
the feature for 
clarification 


S
S


S
I 
 


n
o


ti
fi


e
d


 


in
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re
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fe
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s
 


S
A


C
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n
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in
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re
s
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fe
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re
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SPA qualifying 
interest features 
dependency on 
specific habitats 


Ramsar criteria applicable to 
specific habitats 


Broadleaved 
Mixed & Yew 
Woodland 


 


Breeding Willow tit, Poecile 
montanus           


Nationally important 
population of 
breeding Willow tit, a 
rapidly declining and 
localised bird species 
 


*         


Finite 
mineral, 
fossil or 
other 
geological 
(FM) 


GCR: Mineralogy of South 
West England 
 


Nationally important 
example of rock 
mineralisation 
(tourmaline & topaz) 
at Belowda Beacon 


*         


NB.   Features where asterisks are in brackets (*) indicate habitats which are not notified for specific habitat interest (under the relevant designation) but because they 
support notified species.  
 


Audit Trail 


Rationale for interpretation of the citation including any other information you have used and advice received from Designations 
Team/Specialists (any supporting information should be stored in the site file on RM8). 


All SSSI notified features are taken from the Mid Cornwall Moors SSSI citation and associated Notification package to Natural England’s 
Board and Supporting information supplement to the notification document (D. Hazlehurst, 2017).  SAC designated features are taken from 
JNCC’s website entry for Breney Common and Goss and Tregoss Moors SAC. 
 



http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0030098
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Other Notes 
(include here any features of local distinctiveness) 


Notes for Table 1A: Location of Reportable Features 
 
In Table 1A (below), ‘Lowland mire grassland and rush pasture’ reportable feature equates to M23 and M25 purple moor-grass and rush 
pasture communities.  M15 and M16 are allocated to the ‘Lowland Wet Heath’ reportable feature.  In both cases these form ecologically 
discrete groups of communities which are described under separate CSM guidance (JNCC).  All other mire communities are allocated to the 
‘Lowland wetland including basin fen, valley fen, floodplain fen, waterfringe fen, spring/flush fen and raised bog lagg’ reportable feature 
(“Lowland wetland including basin fen, valley fen, etc” for short in the table below) to reflect the complex wetland ecotone and rationalise the 
number of reportable features.  7140 Transition mires and quaking bogs SAC feature is considered to equate to the following communities: 
M2, M4, M5, M14, M21, M29 & S27 (following advice from Iain Diack, Senior Specialist, wetlands (Specialist Services Team), email: 
09/01/2018).  Habitats are only noted within site units where the area within that unit exceeds 0.01ha in extent or is a rare community or 
component of an SAC feature.   
 
For the purposes of defining unit-based distribution of notified vascular plant species and VP assemblage, only records from the 10-year 
reference period 2005-2015 are used. See table at Annex 2 for distribution of Vascular Plant Assemblage component species by site units.  
 
In the case of Hydrochus nitidicollis & Omphiscola glabra the reference period used is extended to a 20 year period 1995-2015 owing to the 
relatively small number of records for these less well recorded invertebrate species.   
 
Whilst comparatively well recorded, the same 20 year reference period has been applied to Euphydryas aurinia (marsh fritillary) given the 
known fluctuations in its population and distribution and the need to identify a more complete picture of its former distribution within the SSSI 
to help facilitate restorative management and monitoring of a meta-population at a ‘landscape’ scale.  These site units represent the 
minimum parcels of land within the SSSI required to support a functioning meta-population for this species. 
 
The unit-based distribution of willow tit is based upon data from Mid Cornwall Moors – Breeding Bird Survey 2013. Report to Natural 
England. Ecus Ltd (2013).  The results of that survey are considered a minimum distribution; there are more records available (for example, 
for units 4, 26, 34, 35) but these are mostly older and because they are either presence or unconfirmed breeding records they are not 
condidered appropriate to define unit-based confirmed breeding distribution.  
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Table 1A  Location of Reportable Features 
 


The reportable features allocated in this table will determine the features allocated to each unit in CMSi and the features you report 


condition on following a condition assessment.  This new tool will help you to identify reportable features.  It joins together the notified 


and reportable feature lists.  For each notified feature it will tell you what options you have for reportable features based on the Common 


Standards Monitoring (CSM) guidance used to write the FCT.  Please read the notes page in the spreadsheet before you use it.  


You may find it easiest to cut and paste in the reportable feature table displayed in DS Views and then 
amend it so that you can identify the changes that need to be made to CMSi at the same time. 


 


Reportable Feature 
Designation 


(SSSI/SAC/SPA) 
Unit No 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 


4030 European dry 
heaths 


SAC               


4010 Northern 
Atlantic wet heaths 
with Erica tetralix 


SAC               


7140 Transition 
mires and quaking 
bogs   


SAC               


Lowland Dry Heath SSSI               


Lowland Wet Heath SSSI               


Lowland wetland 
including basin fen, 
valley fen, etc 


SSSI               


Lowland mire 
grassland and rush 
pasture 


SSSI               


Wet Woodland SSSI               


Lowland mixed SSSI               



http://trim/HPRMWebClientClassic/download/?uri=2535061

https://designatedsites.naturalengland.org.uk/
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deciduous woodland   


Lowland neutral 
grassland (MG5) 


SSSI               


Population of RDB 
plant - Euphrasia 
vigursii, Eyebright                               


SSSI               


Nationally scarce 
plant - Illecebrum 
verticillatum, Coral 
Necklace 


SSSI               


Vascular plant 
assemblage 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - 
Chamaemelum 
nobile, Chamomile 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - Platanthera 
bifolia, Lesser 
Butterfly-orchid 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - Centunculus 
minimus, Chaffweed 


SSSI               


Population of 
declining plant 


SSSI               
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species and species 
at the edge of their 
range - Baldellia 
ranunculoides, 
Lesser Water-
plantain 


Population of 
declining plant 
species and species 
at the edge of their 
range - Radiola 
linoides, Allseed 


SSSI               


1065 Marsh fritillary 
butterfly Euphydryas 
(Eurodryas, 
Hypodryas) aurinia /    
Populations of 
nationally scarce 
butterfly species - 
Eurodryas aurinia, 
Marsh Fritillary 


SAC & SSSI               


Population of RDB 
beetle - Hydrochus 
nitidicollis, a water 
beetle 


SSSI               


Population of 
nationally scarce 
mollusc - 
Omphiscola glabra, 
a mud snail 


SSSI               


Invert. assemblage 
F003 scrub-heath & 
moorland 


SSSI               


Aggregations of SSSI               
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breeding birds - 
Willow Tit, Poecile 
montanus 


FM - Mineralogy SSSI               


 


 


 


Reportable Feature 
Designation 


(SSSI/SAC/SPA) 
Unit No 


15 16 17 18 19 20 21 22 23 24 25 26 27 28 


4030 European dry 
heaths 


SAC               


4010 Northern 
Atlantic wet heaths 
with Erica tetralix 


SAC               


7140 Transition 
mires and quaking 
bogs   


SAC               


Lowland Dry Heath SSSI               


Lowland Wet Heath SSSI               


Lowland wetland 
including basin fen, 
valley fen, etc 


SSSI               


Lowland mire 
grassland and rush 
pasture 


SSSI               


Wet Woodland SSSI               


Lowland mixed 
deciduous woodland   


SSSI               


Lowland neutral 
grassland (MG5) 


SSSI               


Population of RDB 
plant - Euphrasia 
vigursii, Eyebright                               


SSSI               


Nationally scarce SSSI               
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plant - Illecebrum 
verticillatum, Coral 
Necklace 


Vascular plant 
assemblage 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - 
Chamaemelum 
nobile, Chamomile 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - Platanthera 
bifolia, Lesser 
Butterfly-orchid 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - Centunculus 
minimus, Chaffweed 


SSSI               


Population of 
declining plant 
species and species 
at the edge of their 
range - Baldellia 
ranunculoides, 
Lesser Water-
plantain 


SSSI               


Population of SSSI               
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declining plant 
species and species 
at the edge of their 
range - Radiola 
linoides, Allseed 


1065 Marsh fritillary 
butterfly Euphydryas 
(Eurodryas, 
Hypodryas) aurinia /    
Populations of 
nationally scarce 
butterfly species - 
Eurodryas aurinia, 
Marsh Fritillary 


SAC & SSSI               


Population of RDB 
beetle - Hydrochus 
nitidicollis, a water 
beetle 


SSSI               


Population of 
nationally scarce 
mollusc - 
Omphiscola glabra, 
a mud snail 


SSSI               


Invert. assemblage 
F003 scrub-heath & 
moorland 


SSSI               


Aggregations of 
breeding birds - 
Willow Tit, Poecile 
montanus 


SSSI               


FM - Mineralogy SSSI               
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Reportable Feature 
Designation 


(SSSI/SAC/SPA) 
Unit No 


29 30 31 32 33 34 35 36 37 


4030 European dry 
heaths 


SAC          


4010 Northern 
Atlantic wet heaths 
with Erica tetralix 


SAC          


7140 Transition 
mires and quaking 
bogs   


SAC          


Lowland Dry Heath SSSI          


Lowland Wet Heath SSSI          


Lowland wetland 
including basin fen, 
valley fen, etc 


SSSI          


Lowland mire 
grassland and rush 
pasture 


SSSI          


Wet Woodland SSSI          


Lowland mixed 
deciduous woodland   


SSSI          


Lowland neutral 
grassland (MG5) 


SSSI          


Population of RDB 
plant - Euphrasia 
vigursii, Eyebright                               


SSSI          


Nationally scarce 
plant - Illecebrum 
verticillatum, Coral 
Necklace 


SSSI          


Vascular plant 
assemblage 


SSSI          


Population of 
declining plant 


SSSI          
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species and species 
at the edge of their 
range - 
Chamaemelum 
nobile, Chamomile 


Population of 
declining plant 
species and species 
at the edge of their 
range - Platanthera 
bifolia, Lesser 
Butterfly-orchid 


SSSI          


Population of 
declining plant 
species and species 
at the edge of their 
range - Centunculus 
minimus, Chaffweed 


SSSI          


Population of 
declining plant 
species and species 
at the edge of their 
range - Baldellia 
ranunculoides, 
Lesser Water-
plantain 


SSSI          


Population of 
declining plant 
species and species 
at the edge of their 
range - Radiola 
linoides, Allseed 


SSSI          


1065 Marsh fritillary 
butterfly Euphydryas 


SAC & SSSI          
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(Eurodryas, 
Hypodryas) aurinia /    
Populations of 
nationally scarce 
butterfly species - 
Eurodryas aurinia, 
Marsh Fritillary 


Population of RDB 
beetle - Hydrochus 
nitidicollis, a water 
beetle 


SSSI          


Population of 
nationally scarce 
mollusc - 
Omphiscola glabra, 
a mud snail 


SSSI          


Invert. assemblage 
F003 scrub-heath & 
moorland 


SSSI          


Aggregations of 
breeding birds - 
Willow Tit, Poecile 
montanus 


SSSI          


FM - Mineralogy SSSI          


 


 SSSI units which do not underpin Breney Common and Goss and Tregoss Moors SAC shaded thus: 
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Table 2  Habitat Extent Objectives 
 
To maintain the designated features in favourable condition, which is defined in part in relation to a balance of habitat extents (extent attribute). 
Favourable condition is defined at this site in terms of the following site-specific standards. 
 
On this site favourable condition requires the maintenance of the extent of each habitat type (either designated habitat or habitat supporting 
designated species).  Maintenance implies restoration if evidence from condition assessment suggests there has been a reduction in extent 
from the baselines specified below. 


 


Habitat Feature  Estimated extent (ha) and 
date of data source/estimate  


Site Specific Target range 
and Measures  


Comments 


Lowland Dry 
Heath 


Baseline for dwarf shrub heath: 
approx. 168 ha 
 
Extent of component 
communities: 
 
H1 = 1.6 ha 
H4 = 162.6 ha  
H8 = 3.8 ha 
H10 = 0.3 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 
 


No significant loss of feature 
extent from the defined 
baseline, but taking account of 
natural change through the 
dynamic balance between 
heathland, wetland and 
woodland communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 


Drier locations support dry heath communities 
which transition into wet heath and then valley/basin 
mire or wet woodland.  At this sizable SSSI 
dynamism between habitat types is inevitable and 
desirable.  Consequently, discretion should be used 
when interpreting future changes in habitat extent.  
Loss of valuable habitat extent to low value habitats 
such as semi-improved grassland or gorse scrub 
are likely to result in an unfavourable condition.  A 
decrease in the area of heathland, however, may be 
offset by an increase in another notified habitat 
within the site, or vice versa.  Consequently, any 
decrease in the extent of dwarf shrub heath must be 
seen in the wider context of the dynamic balance 
between all notified habitats, though dwarf shrub 
heath should remain well represented. 
See Audit trail. 


Lowland Wet 
Heath 


Baseline for Lowland wet 
heath heath: approx. 50 ha 
 
Extent of component 
communities: 
 


No significant loss of feature 
extent from the defined 
baseline, but taking account of 
natural change through the 
dynamic balance between 
heathland, wetland and 


Wet heath communities transition into dry heath, 
valley/basin mire, purple moor-grass & rush pasture 
or wet woodland.  At this sizable SSSI dynamism 
between habitat types is inevitable and desirable.  
Consequently, discretion should be used when 
interpreting future changes in habitat extent.  A 
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Habitat Feature  Estimated extent (ha) and 
date of data source/estimate  


Site Specific Target range 
and Measures  


Comments 


M15 = 40.1 ha 
M16 = 10.1 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 
 
 


woodland communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 


decrease in the area of wet heathland, however, 
may be offset by an increase in another notified 
habitat within the site, or vice versa.  Consequently, 
any decrease in the extent of dwarf shrub heath 
must be seen in the wider context of the dynamic 
balance between all notified habitats, though dwarf 
shrub heath should remain well represented. 
See Audit trail. 


Lowland wetland 
including basin 
fen, valley fen, etc  
 
 


Baseline for Lowland wetland 
mosaic (including basin fen, 
valley fen, etc): approx. 80 ha 
 
Extent of component 
communities: 
 
M1   = 0.12 ha 
M2   = 0.02 ha 
M3   = 0.11 ha 
M4   = 3.12 ha 
M5   =  0.64 ha 
M6   =  4.23 ha 
M14 =  27.00 ha  
M21  = 4.81 ha 
M27  = 0.94 ha 
M28 = 0.01 ha 
M29 = 0.72 ha 
M32 = 0.02 ha 
S27 =  19.61 ha 
S3   =  3.42 ha 
S10 = 16.22 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 


There should be no reduction 
in the total combined extent of 
wetland in relation to the 
established baseline, but 
taking account of natural 
change through the dynamic 
balance between heathland, 
wetland and woodland 
communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 
 
 
 
 
 


There is a significant diversity of basin and valley 
mire communities showing hydroseral succession 
along gradients of wetness, base-richness and 
nutrient availability with bog-pools, Sphagnum 
carpets, mesotrophic fens and tussock-swamps.  
Basin/valley mire wetland communities transition 
into dwarf shrub heath, purple moor-grass & rush 
pasture or wet woodland.  At this sizable SSSI 
dynamism between habitat types is inevitable and 
desirable.  Consequently, discretion should be used 
when interpreting future changes in habitat extent.  
A decrease in the area of basin/valley mire or 
swamp, however, may be offset by an increase in 
another notified habitat within the site, or vice versa.  
Consequently, any decrease in the extent of 
lowland wetland communities must be seen in the 
wider context of the dynamic balance between all 
notified habitats, though basin and valley mire 
communities should remain well represented. 
 
See Audit trail. 
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Habitat Feature  Estimated extent (ha) and 
date of data source/estimate  


Site Specific Target range 
and Measures  


Comments 


audit trail for details 


Lowland mire 
grassland and 
rush pasture 


Baseline for Lowland mire 
grassland and rush pasture: 
approx. 326 ha 
 
Extent of component 
communities: 
 
M23  = 124.40 ha  
M25  = 201.28 ha  
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 
 


There should be no reduction 
in the total combined extent of 
wetland in relation to the 
established baseline, but 
taking account of natural 
change through the dynamic 
balance between heathland, 
wetland and woodland 
communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 
 
 


Purple moor-grass & rush pasture communities 
transition into dwarf shrub heath, wet woodland or 
valley/basin mire communities.  At this sizable SSSI 
dynamism between habitat types is inevitable and 
desirable.  Consequently, discretion should be used 
when interpreting future changes in habitat extent.  
A decrease in the area of purple moor-grass & rush 
pasture habitat, however, may be offset by an 
increase in another notified habitat within the site, or 
vice versa.  Consequently, any decrease in the 
extent of purple moor-grass & rush pasture 
communities must be seen in the wider context of 
the dynamic balance between all notified habitats, 
though purple moor-grass & rush pasture 
communities should remain well represented. 
See Audit trail. 


Wet Woodland  Baseline for Wet woodland:  
Approx. 531 ha 
 
Extent of component 
communities: 
 
W1 = 515.86 ha 
W4 = 9.10 ha 
W6 = 6.08 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 
 


There should be no reduction 
in the total combined extent of 
wet woodland in relation to the 
established baseline, but 
taking account of natural 
change through the dynamic 
balance between heathland, 
wetland and woodland 
communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 
  


Wet woodland transitions into dwarf shrub heath, 
valley/basin mire, purple moor-grass & rush pasture 
or drier woodland types.  The largest tract of wet 
woodland is on Goss Moor where it covers some 
297ha.  At this sizable SSSI dynamism between 
habitat types is inevitable and desirable.  
Consequently, discretion should be used when 
interpreting future changes in habitat extent.  A 
decrease in the area of wet woodland, however, 
may be offset by an increase in another notified 
habitat within the site, or vice versa.  Consequently, 
any decrease in the extent of wet woodland must be 
seen in the wider context of the dynamic balance 
between all notified habitats, though wet woodland 
should remain well represented. 
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Habitat Feature  Estimated extent (ha) and 
date of data source/estimate  


Site Specific Target range 
and Measures  


Comments 


See Audit trail. 


Lowland mixed 
deciduous 
woodland 


Baseline for Lowland mixed 
deciduous (dry) woodland:  
Approx. 103 ha 
 
Extent of component 
communities: 
 
W10 = 94.92 ha 
W11 = 6.92 ha 
W14 = 0.73 ha 
W16 = 0.15 ha 
W17 = 0.14 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 


There should be no reduction 
in the total combined extent of 
Lowland mixed deciduous 
(dry) woodland in relation to 
the established baseline, but 
taking account of natural 
change through the dynamic 
balance between heathland, 
wetland and woodland 
communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 
 


Dry woodland transitions into dwarf shrub heath or 
wet woodland types.  At this sizable SSSI 
dynamism between habitat types is inevitable and 
desirable.  Consequently, discretion should be used 
when interpreting future changes in habitat extent.  
A decrease in the area of dry woodland, however, 
may be offset by an increase in another notified 
habitat within the site, or vice versa.  Consequently, 
any decrease in the extent of dry woodland must be 
seen in the wider context of the dynamic balance 
between all notified habitats, though dry woodland 
should remain well represented. 
 
See Audit trail. 


Lowland neutral 
grassland (MG5) 
 
 


Baseline for lowland neutral 
grassland (MG5): 4.47 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 
 


No significant loss of feature 
extent from the defined 
baseline, but taking account of 
natural change through the 
dynamic balance between 
heathland, wetland and 
woodland communities. 
 
Field survey and/or aerial 
photography, in relation to 
baseline NVC maps. 


Neutral Grasslands within the SSSI also include 23 
ha of MG6 and MG10 but these are not notified 
features 


Habitat for 
Eurodryas 
aurinia, Marsh 
fritillary 


? 
 
source: 


? ? 
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Habitat Feature  Estimated extent (ha) and 
date of data source/estimate  


Site Specific Target range 
and Measures  


Comments 


Habitat for 
Poecile 
montanus, Willow 
tit 


Baseline for wet woodland is 
adopted for the purposes of 
defining habitat extent for 
Willow tit 


See site specific target for wet 
woodland. 


Willow tits utilise wet woodland habitat, but more 
specifically require a dense understorey, scattered 
mature trees and abundant dead wood; not all wet 
woodland stands in the SSSI are likely to meet 
these specific requirements.  However, because of 
the difficulties in defining and measuring more 
narrowly defined niche habitats, the total extent of 
wet woodland is adopted as an approximate 
measure (following advice from Allan Drewitt – 
Senior Specialist ornithology, Specialist Services 
team, email 05/12/2017).  Should willow tit be 
assessed as unfavourable at this site, it may be 
necessary to assess its specific habitat 
requirements in greater detail.  


Standing open 
water habitat for 
Hydrochus 
nitidicollis  
Gravel water 
beetle  


Baseline for standing water: 
approx. 14 ha 
 
source: various NVC mapping 
exercises 2004 – 2015; see 
audit trail for details 


No more than 25% reduction 
from baseline in core habitat 
area: not less than approx 
10.5 ha of standing water 
within this SSSI, allowing for 
natural change. 


CSM guidelines for invertebrates (Revised 
provisional guidelines for England. Heaver, Key & 
Webb, 2008), section 2.5.2 states that for an 
individual invertebrate species feature to be 
considered favourable there should be no more 
than 25% reduction in core habitat from original 
baseline.  For the purposes of this target, core 
habitat for Hydrochus nitidicollis  is defined as 
standing open water.  Standing open water is not a 
notified feature per se at this SSSI. 


Ephemeral 
surface water 
habitat for  
Omphiscola 
glabra  
Pond mud snail 


No baseline available. No target set. See audit trail.      
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Audit Trail 


Rationale for habitat extent attribute 
(Include methods of estimation (measures), and the approximate degree of change which these are capable of detecting). 
Various NVC surveys from 2004 to 2015 have established a baseline extent of the notified habitats (see “other notes” section).  Extent/area has been 
measured using ArcView GIS software. 


Rationale for site-specific targets (including any variations from generic guidance) 
Mid Cornwall Moors SSSI comprises around 986 ha of wetland mosaic including wet heath, mire and wet woodland communities, alongside around 162 
ha of dry heath and 102 ha drier woodland types (from a total SSSI area of 1656 ha).  These form a complex, dynamic mosaic which varies according to 
hydrology and management (historic and current).   
 
Drier locations support dry heath and woodland communities which transition into wet heath, valley/basin mire and wet woodland.  There is a significant 
diversity of basin and valley mire communities showing hydroseral succession along gradients of wetness, base-richness and nutrient availability with 
bog-pools, Sphagnum carpets, mesotrophic fens and tussock-swamps.  Over time the exact composition of the component communities and habitats are 
likely to change with alterations in vegetation management, hydrological management and climate change.  At this sizable SSSI it is considered that a 
dynamic balance between these different communities is not just an inevitable consequence of natural change and developments in practical 
management but a desirable product of that management to maximise the site’s biodiversity in the medium to long-term.  Some species (eg – marsh 
fritillary butterfly) are indeed dependent upon such habitat dynamics. 
 
Consequently, discretion should be used when interpreting future changes in habitat composition.  A decrease in the area of one notified habitat may be 
offset by an increase in another with dynamic change over time, particularly where cyclical management is practiced.  Any net decrease in the collective 
extent of notified habitats, however, or an imbalance between notified habitats should be interpreted as being unfavourable.  The extent baselines given 
in this table should be seen as an indicative guide rather than rigid thresholds.  Precise site-specific minimum targets are not set as the habitat dynamics 
at this site are not sufficiently understood and any such targets would be arbitrary.  Instead, discretion should be used and an understanding of the site’s 
ecological dynamism applied to condition assessments.  Furthermore, this should be viewed across the entire site rather than within the confines of 
individual site units.  Specialist advice should be sought if there is doubt.  That said, significant loss of notified habitat extent to low value habitats such as 
semi-improved grassland or gorse scrub should be seen as leading to unfavourable condition notwithstanding the above considerations. 
 
It should be noted that other habitats (not notified) account for around 400 ha of the SSSI which constitute ‘site fabric’ that may help support other notified 
features such as flora, fauna or earth science features; these may also help form viable management units or incorporate functional hydrological units. 
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Omphiscola glabra, Pond mud snail  Omphiscola glabra favours temporary standing surface water with fluctuating conditions such as freshwater 
marshes, mires, swamps and temporary pools, though fluctuating margins of shallow permanent ponds may also be used.  However, no target is set in 
these tables for habitat extent of this species because there is no baseline available for temporary standing surface water and in any case the ephemeral 
nature of standing surface water means it can vary considerable between years.  Records suggest that in Mid Cornwall Moors Omphiscola glabra may 
primarily utilise areas of temporary standing water within stands of rush-pasture (M23), swamp (S10 & S27) and wet woodland/scrub (W1).  Some 
records at Mid Cornwall Moors also suggest occasional use of permanent water bodies (possibly in fluctuating margins).  However, to adopt the extent of 
these communities as a ‘surrogate’ extent target for Omphiscola glabra would be arbitrary given that not all areas would be subject to temporary standing 
water in winter and it may utilise temporary standing water within other communities/habitats.  Geographically, records for Omphiscola glabra in Mid 
Cornwall Moors have been limited to Goss/Tregoss, Red Moor and (historically) Breney Common, though this may simply reflect under-recording of this 
species.  Its ability to colonise new areas within the SSSI should also be considered. 
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Other Notes 
No single NVC survey is available to define the extent of various habitats in the same year.  Instead, a number of surveys of different parts of the site 
(including previous component SSSIs) from different years have been used to construct a composite picture. These surveys are as follows:  
Retire Common SSSI NVC Survey.  A report to the Mid Cornwall Moors LIFE Project, English Nature.  Bright, JC & Bennallick, IJ (CEC Ltd), 2004. 
NVC Survey of Tregonhay Farm.  A report to English Nature.  Wilson, PJ, 2004. 
NVC Survey of Chark Moor.  A report to English Nature.  Wilson, PJ, 2004. 
Criggan Moor County Wildlife Site NVC Survey.  A report to the Mid Cornwall Moors LIFE Project, English Nature.  Bright, JC & Adams, S (CEC Ltd), 
2005. 
Tregonetha and Belowda Downs SSSI NVC Survey.  A report to the Mid Cornwall Moors LIFE Project, English Nature.  Davies, M & Howie, A (CEC Ltd), 
2005. 
Goss & Tregoss Moors SSSI NVC Survey.  A report to the Mid Cornwall Moors LIFE Project, English Nature.  Davies, M & Howie, A (CEC Ltd), 2006. 
Analysis of Mid Cornwall Moors NVC data. Produced for Natural England.  Bennallick, IJ, 2009. 
NVC Survey of Tregonhay Farm.  A report to Natural England.  Sproull, J & Davies, M (CEC Ltd), 2010. 
NVC Survey of Blackacre Farm.  A report to Natural England.  Sproull, J & Davies, M (CEC Ltd), 2010. 
NVC Survey of Ennisworgey.  A report to Natural England.  Sproull, J & Davies, M (CEC Ltd), 2010. 
NVC Survey of Mollinis Downs.  A report to Natural England.  Sproull, J & Davies, M (CEC Ltd), 2010. 
NVC Survey of Bryn Moor.  A report to Natural England.  Sproull, J & Davies, M (CEC Ltd), 2010. 
Mid Cornwall Moors NVC and CSM Survey 2015.  A report to Natural England.  Osmunda Ecology, 2016. 
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Table 2a  Species Population Objectives 
 
On this site favourable condition requires the maintenance of the population of each designated species or assemblage.  Maintenance implies 
restoration if evidence from condition assessment suggests there has been a reduction in size of population or assemblage. 


 


Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


Euphrasia 
vigursii 
Cornish 
eyebright 


Dwarf shrub 
heath 


Population size Restore to at least 2x locations 
supporting at least 100 plants in 
each. 


Component species of the Vascular 
Plant Assemblage and a notified feature 
in its own right. 
In 2000 over 200 plants were recorded 
at Tregonetha but only 10 in 2010.  This 
species was last recorded at Retire in 
1977.  The site specific target adopted is 
based upon the default minimum values 
given in the CSM guidance and is 
intended to define a viable population 
based upon historic distribution. 


Illecebrum 
verticillatum 
Coral necklace  


Fen, marsh 
and swamp 


Population size Restore to at least 2x locations 
supporting at least 100 plants in 
each. 


Component species of the Vascular 
Plant Assemblage and a notified feature 
in its own right. 
This species was last recorded on the 
site in 1992 (Goss Moor) and 1983 
(Retire).  This is a very elusive species 
and because of the amount of suitable 
habitat present is considered likely to be 
still present. The site specific target 
adopted is based upon the default 
minimum values given in the CSM 
guidance and is intended to define a 
viable population based upon historic 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


distribution. 


Cicendia 
filiformis  
Yellow centaury 
 


Fen, marsh 
and swamp 


Population size Maintain at least 4x locations 
supporting a cumulative population 
within the size class range 31-100 or 
greater. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Quoit (2010), Innis 
Downs (2015), Goss Moor (2011-2015) 
& A30 balancing ponds near Lower 
Trenoweth (2015).  Earlier record at 
Retire (1977), not used to define 
baseline. 


Hypericum 
undulatum 
Wavy St-John’s-
wort 
 


Fen, marsh 
and swamp 


Population size Maintain as widespread throughout 
lowland mire grassland and rush 
pasture habitat supporting a 
cumulative population within the size 
class range 301-1000 or greater. 


Component species of the Vascular 
Plant Assemblage. 
Recent records indicate this species to 
be widespread in lowland mire 
grassland and rush pasture habitat 
throughout much of the site. 


Lycopodiella 
inundata  
Marsh clubmoss  


Fen, marsh 
and swamp 


Population size Maintain at least 1x location 
supporting a population of at least 4 
plants. 


Component species of the Vascular 
Plant Assemblage. 
Only recent records at Retire (2008).  
Earlier records at Goss Moor (1980) and 
Carbis Moor (1969), neither used to 
define baseline. 


Mentha 
suaveolens 
Round-leaved 
mint 


Fen, marsh 
and swamp 


Population size Maintain at least 2x locations 
supporting a cumulative population 
within the size class range 101-300 or 
greater. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Royalton (2012) and 
Enniscaven (2010).  Earlier records from 
Goss Moor (1996) and several locations 
just outside SSSI boundary, not used to 
define baseline. 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


Pilularia 
globulifera 
Pillwort 


Fen, marsh 
and swamp 


Presence/absence Maintain at least 5x locations.   
Also see comments. 


Component species of the Vascular 
Plant Assemblage.  
Recent records at Domellick (2012), 
Goss Moor (2009), Deep Tyr Farm 
(2010), Molinnis (2010) & Breney 
Common (2010).  Earlier records from 
Treskilling (1998-2004) and Red Moor 
(1987), not used to define baseline. 
Population counts are not practical for 
this patch-forming plant, but recording 
patch size (m2) would establish a 
baseline against which future change 
could be measured. 


Ranunculus 
tripartitus 
Three-lobed 
crowfoot  


Fen, marsh 
and swamp 


Population size Maintain at least 4x locations 
supporting a cumulative population 
within the size class range 101-300 or 
greater. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Domellick (2014), 
Goss Moor (2012-2014), Tregoss Moor 
(2010) & Breney/Bokiddick (2010).  
Older records from Criggan Moor 
(1909), not used to define baseline. 


Sibthorpia 
europaea 
Cornish 
Moneywort  


Fen, marsh 
and swamp 


Presence/absence Maintain at least 13x locations.   
Also see comments. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Quoit (2010), Dennis 
Fm (2010), Tregonetha (2015), 
Gaverigan (2009), Newmoor Fm (2015), 
Goss Moor (2011), Tregoss Moor 
(2010), Retire (2015), Carbis Moor 
(2015), Criggan (2015), Molinnis (2010), 
Treskilling (2015) & Chark Moor (2010).  
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


Earlier records from Breney (2002) & 
Red Moor (1972), not used to define 
baseline. 
Population counts are not practical for 
this patch-forming plant, but recording 
patch size (m2) would establish a 
baseline against which future change 
could be measured. 


Thelypteris 
palustris  
Marsh fern  


Fen, marsh 
and swamp 


Population size Maintain at least 1x location 
supporting a population within the 
size class range 101-300 or greater. 
About 1000 fronds were estimated in 
2009 covering 10 m2.  See 
comments. 


Component species of the Vascular 
Plant Assemblage. 
Single record from the SSSI north of 
Dennis Farm (1999-2010).  Around 200-
300 plants were estimated in 2009, but it 
is possible this is a single plant 
connected by underground rhizomes, so 
it may be more appropriate to monitor 
by number of fronds and/or extent.   In 
2009 both sterile and fertile fronds were 
found. 


Viola lactea  
Pale dog-violet  


Dwarf shrub 
heath 


Population size Maintain at least 6x locations 
supporting a cumulative population 
within the size class range 101-300 or 
greater. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Quoit (2015), 
Ennisworgey (2010), Tregoss (2013), 
Retire (2009), Breney/Bokiddick (2010) 
& Red Moor (2010).  Earlier record for 
Criggan Moor (1996), not used to define 
baseline. 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


Viola palustris 
subsp juressi 
Marsh violet  


Fen, marsh 
and swamp 


Presence/absence Maintain at least 7x locations.   
Also see comments. 


Component species of the Vascular 
Plant Assemblage. 
Recent records at Quoit (2015), 
Gaverigan (2015), St Dennis (2015), 
Goss Moor (2015), Lower Trenoweth 
(2015), Treskilling (2015) & Breney 
Common (2015). 
No population data available from 
records.  Recording population data as 
part of future monitoring would establish 
such a baseline against which change 
could be monitored. 


Baldellia 
ranunculoides 
Lesser water-
plantain 


Fen, marsh 
and swamp 


Presence/absence Maintain at least 1x location.   
Also see comments. 


SSSI supports a nationally important 
population of this declining vascular 
plant species.  Not NR/NS so not a 
component of the VPA. 
No recent records; single location near 
Gaverigan, last recorded in 2002. 
No population data available from 
records.  Recording population data as 
part of future monitoring would establish 
such a baseline against which change 
could be monitored. 


Centunculus 
minimus 
Chaffweed 


Fen, marsh 
and swamp 


Population size Maintain at least 4x locations 
supporting a cumulative population 
within the size class range 1001-3000 
or greater 


SSSI supports a nationally important 
population of this declining vascular 
plant species.  Not NR/ NS so not a 
component of the VPA. 
This species was known as Anagallis 
minima under previous nomenclature. 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


Recent records at Goss Moor (2013), 
Royalton (2010), Treskilling (2015) & 
Breney Common (2014).  Earlier 
records from Tregoss Moor (1998), 
Retire (1954) & Criggan (1997), not 
used to define baseline. 


Chamaemelum 
nobile 
Chamomile 


Dwarf shrub 
heath 


Presence/absence Maintain at least 5x locations.   
Also see comments. 


SSSI supports a nationally important 
population of this declining vascular 
plant species.  Not NR/NS so not a 
component of the VPA. 
Recent records at Gaverigan (2015), 
Goss Moor (2010), Lockengate (2015), 
Molinnis (2010) & Breney Common 
(2010).  Earlier records from Criggan 
(1997) & Treskilling (1998), not used to 
define baseline. 
No population data available from 
records.  Recording population data as 
part of future monitoring would establish 
such a baseline against which change 
could be monitored. 


Platanthera 
bifolia  
Lesser butterfly-
orchid 


Fen, marsh 
and swamp 


Population size Maintain at least 4x locations 
supporting a cumulative population 
within the size class range 31-100 or 
greater.  


SSSI supports a nationally important 
population of this declining vascular 
plant species.  Not NR/NS so not a 
component of the VPA. 
Recent records at Tregonetha (2013), 
Goss Moor (2013), Carbis Moor (2011) 
& Treskilling (2009).  Earlier records 
from Gaverigan (1995), Royalton 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 34 of 101 


 


Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


(1976), Tregoss Moor (1962), Retire 
(1996), Criggan (1997), Innes Downs 
(1993), Breney Common (1980), Red 
Moor (1972), not used to define 
baseline. 


Radiola linoides 
Allseed 


Dwarf shrub 
heath 


Population size Maintain at least 5x locations 
supporting a cumulative population 
within the size class range 301-1000 
or greater. 


SSSI supports a nationally important 
population of this declining vascular 
plant species.  Not NR/NS so not a 
component of the VPA. 
Recent records at Goss Moor (2014), 
Lower Trenoweth (2015), Lockengate 
(2015), Treskilling (2015), Red Moor 
(2014) & Breney Common (2014).  
Earlier records from Tregonetha (1998), 
Retire (1954), Criggan (1990) & Molinnis 
(1998), not used to define baseline. 


Euphydryas 
aurinia 
Marsh fritillary 
butterfly 


Fen, marsh 
and swamp 
& 
Dwarf shrub 
heath 


Presence/absence Presence of larval webs in Sept-Feb Euphydryas aurinia is renowned for its 
large fluctuations in population size that 
make it 
highly prone to local extinction.  
Monitoring populations between years 
can provide markedly variable results 
which do not necessarily reflect long-
term population trends.  Consequently, 
presence is the only reliable measure.  
Absence need not necessarily result in 
an unfavourable assessment provided 
the habitat is in a condition to support a 
viable metapopulation (subject to 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


confirmation by specialist).  See Table 
3g.   
Monitoring of larval webs in 
autumn/winter is preferred to monitoring 
adults during their flight period because: 
(1) it is not affected by weather 
conditions on the day(s) of survey; (2) it 
confirms successful breeding activity in 
that year. 


Hydrochus 
nitidicollis 
Gravel water 
beetle 
 


Standing 
open water 


Presence/absence Present (adult or larvae) in at least 2 
distinct locations within the SSSI. 


Baseline: Hydrochus nitidicollis present 
in water bodies at 2 distinct locations: 
Goss Moor (2007); 
Breney Common (2001). 
There are also older records for Red 
Moor (1973), but these are not used to 
define this baseline.  


Omphiscola 
glabra 
Pond mud snail  


Fen, marsh 
and swamp 
&  
Broadleaved, 
mixed & yew 
woodland 


Presence/absence Present in at least 2 distinct locations 
within the SSSI. 


Baseline: 2002 – 2007; Omphiscola 
glabra present in at least 2 distinct 
locations:  
Red Moor (2004);  
Goss/Tregoss Moor (2002-2007).   
Some of these ‘locations’ consist of 
clusters of records in close proximity 
with several sub-populations possibly 
discernible on Goss Moor, such that 2 
locations should be considered a 
minimum.  There are also older records 
for Breney Common (1978-1992), but 
these are not used to define this 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


baseline. 
Populations of Omphiscola glabra are 
known to fluctuate as the variable nature 
of their habitat (temporary surface 
water) means they are very dependent 
on prevailing weather conditions year-
on-year.  


Invertebrate 
assemblage:  
F003, “scrub-
heath & 
moorland” type 


Dwarf shrub 
heath 


assemblage score ISIS threshold = 9 species or more 
(from the F003 species ‘pool’) 


Direct population monitoring requires 
specialist field-sampling and 
identification.  ISIS does not account for 
regional variations and experience 
elsewhere in Cornwall suggests that in 
individual monitoring events favourable 
assemblages (EG. with many rarities) 
may be found to support fewer 
assemblage pool-species than the 
standard threshold for the assemblage 
type.  Always seek specialist advice if 
this is the case; a favourable 
assessment might be appropriate 
notwithstanding. 


Breeding Willow 
tit 
Poecile 
montanus           


Broadleaved, 
mixed & yew 
woodland 


Population size 
(number of breeding 
territories) 


Maintain the population above 75% of 
the baseline – loss of 25% of more 
should be assessed as unfavourable.  
At this site the baseline is 7 breeding 
territories meaning at least 6 
breeding territories should be 
maintained for a favourable 
assessment.  (applies to wet 


A breeding bird survey in 2013 identified 
7 breeding territories: 5 on Goss & 
Tregoss; 1 on Red Moor; 1 on Retire 
Common.  This survey only sampled 
within about 40% of potentially suitable 
habitat (wet woodland) within the site 
such that this figure is assumed to be a 
minimal population estimate.  For 
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Species 
Feature 
(species or 
assemblage) 


List 
supporting 
Broad 
Habitats 


Population Attribute 
(eg 
presence/absence, 
population size or 
assemblage score) 


Site Specific Target range and 
Measures (specify geographical 
range over which target applies ie 
site, broad habitat or more 
specific) 


Comments 


woodland habitats) example, there are non-breeding or 
unconfirmed breeding records at 
Tregonetha, Breney Common, 
Treskilling & Innis Downs.  
The limits of natural population 
fluctuation at this site are not known.  
Therefore, the site specific target is 
based upon % change from the known 
baseline, rounding up to the nearest 
integer. 
Monitoring should apply standard 
Breeding Bird Survey (BBS) 
methodology. 
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Audit Trail 


Rationale for species population attributes 
(Include methods of estimation (measures), and the approximate degree of change which these are capable of detecting). 


Euphydryas aurinia, Marsh fritillary butterfly:   
Euphydryas aurinia was historically widespread over the majority of Mid Cornwall Moors.  In recent decades its population and distribution 
within Mid Cornwall Moors has significantly reduced, which is consistent with the decline of this species over much of its range within the 
British Isles.  Between 2009 and 2011 the population on Goss Moor, a former ‘stronghold’ for the species, was lost altogether.  The reasons 
for this are not fully understood, but are believed to be due to a combination of natural population cycle, genetic homogeneity within the local 
population, insufficient suitable habitat and dynamism of habitat, insufficient habitat connectivity and unseasonable cool/wet summers 
(affecting adult flight period).  Populations can also be significantly affected by the build-up of local populations of the tiny parasitic wasp 
Apanteles bignellii whose larvae feed on Euphydryas aurinia larvae (caterpillars) which may also have had an effect at Goss Moor. 
 
By 2011 there were four remaining populations within Mid Cornwall Moors, at: Breney Common; Criggan Moor; Molinnis; and Red Moor.  Of 
these, the population at Breney Common was considered the most stable at the time with the others showing early signs of decline and/or 
very variable. 
  
By 2017 the only known remaining population within Mid Cornwall Moors is at Breney Common.  A trial re-introduction at Goss Moor also 
took place in 2017, but the initial success of this will not be evident until later in 2018 and the viability of any re-introduced population will 
take longer to establish.   


Rationale for site-specific targets (including any variations from generic guidance) 


For the purposes of defining baselines for vascular plants, only records from the reference period 2005-2015 are used (referred to in the 
above table as “recent” records).  Locations of earlier (pre-2005) records are referred to in the comments column to give an indication of 
more widespread historic distribution within the SSSI. 
 
In the case of Hydrochus nitidicollis & Omphiscola glabra the reference period used is extended to a 20 year period 1995-2015 owing to the 
relatively small number of records for these less well recorded invertebrate species.   
 
The population target for willow tit is based upon data from Mid Cornwall Moors – Breeding Bird Survey 2013.  Report to Natural England. 
Ecus Ltd (2013).  The results of that survey are considered a minimum population baseline; there are more records available, but these are 
mostly older and because they are either presence or unconfirmed breeding records they are not considered appropriate to define a 
baseline.  Note that, consistent with CSM guidance, there are no indirect attributes (ie – no ‘Table 3’) for willow tit. 


Other Notes 


See table at Annex 2 for distribution of Vascular Plant Assemblage component species by site units.  
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Table 3a Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Lowland Dry Heath & Lowland Wet Heath at Mid Cornwall Moors SSSI in favourable condition. Favourable condition is 
defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


Apply to all relevant stands 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


 
Lowland Dry & Wet 
Heath (H1, H4, H8, M15, 
M16) 
 
 


Bare Ground Visual assessment of 
cover, using structured 
walk or transects 


At least 1% but not more 
than 10% cover of the area 
of the feature should 
consist of:      
                                                     
 


Bare ground should form a 
patchwork with vegetation.  
Include firm or muddy bare 
ground, provided it is unvegetated 
and unshaded.  Tracks or paths 
can also be a source of bare 
ground for nesting invertebrates. 
Exclude rock, stone, litter, 
bryophyte/lichen mats or heavily 
trampled soil.  


Yes 
 


Vegetation 
structure: % 
cover of 
dwarf shrubs 


Visual assessment of 
cover, using structured 
walk or transects and 
aerial photographs, 
maps. 


Dwarf shrub cover 40-70% 
(including Ulex gallii)  
 


Assess over whole feature.   
Dwarf-shrubs include: 
Calluna vulgaris, E. cinerea, E. 
tetralix, & Ulex gallii. 


Yes 


Vegetation 
structure:  
% cover of 
Ulex spp. 


Visual assessment of 
cover, using structured 
walk or transects and 
aerial photographs, 
maps. 


Total Ulex spp. cover 
<50%, with Ulex 
europaeus <25%. 


Assess over whole feature. Gorse 
species support a rich 
invertebrate and vertebrate fauna. 
However, high levels of cover can 
supress diversity and affect soil 
characteristics.  


Yes 


Vegetation Visual assessment of Pioneer phase (including Annual variation and succession Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


structure: 
growth 
phase 
composition 
of 
ericaceous 
spp. cover 


cover, using structured 
walk or transects 


pseudo-pioneer): 10-40%; 
 
Building/mature phase: 20-
80%;  
 
Degenerate phase: <30%;  
 
Dead: <10%, of total 
ericaceous cover. 
 
 


should be accounted for within 
the targets. 
This attribute should be assessed 
only where it is possible to 
differentiate the growth phases. 
 
Apply to both dry and wet heath 
stands.  In wet heath, dwarf-
shrubs should be present in all 
stages of growth with no one 
growth form dominant.  
Application of this measure would 
demonstrate whether this target is 
being met. 
 
Both a young stand of e.g. 40-60-
0-0 (P-B/M-Dg-Dd) and a mature 
stand of e.g. 10-65-20-5 (P-B/M-
Dg-Dd) would meet the 
conservation objectives, though 
structurally they will be very 
different.  
 


Vegetation 
composition: 
dwarf 
shrubs  


Visual assessment of 
cover, using structured 
walk or transects 


At least two species of 
dwarf shrubs at least 
frequent (excluding Ulex 
gallii). 
Dwarf-shrubs include: 
Calluna vulgaris, Erica 
cinerea & E. tetralix. 


At this SSSI Calluna vulgaris, 
Erica cinerea and E.tetralix are 
considered the target ericaceous 
dwarf-shrubs. Ulex gallii is usually 
co-dominant or even dominant in 
stands of H4 and H8 heath, but 
should be excluded from this 
attribute (see CSM guidance 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


paragraph 11.2).  It is assumed 
that this site is not so naturally 
species-poor as to justify a lower 
target of just one dwarf-shrub 
species, but if field testing of these 
tables demonstrates otherwise, 
then the target should be revised 
down accordingly.  


Vegetation 
composition: 
graminoids 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Record presence. 
Visual assessment of 
cover, using structured 
walk or transects 


At least 1 species at least 
frequent and 2 species at 
least occasional 
throughout the sward. 
Graminoids include: 
 
Agrostis capillaris, A. 
canina, A. curtisii, Carex 
demissa, C. echinata, C. 
nigra, C. panacea, C. 
pilulifera, C. pulicaris, 
Danthonia decumbens, 
Eleocharis spp., 
Eriophorum angustifolium, 
Festuca rubra/ovina, 
Juncus 
acutiflorus/articulatus 
Molinia caerulea, Nardus 
stricta, Rhynchospora alba, 
Schoenus nigricans, 
Trichophorum cespitosus 


It is assumed that this site is not 
so naturally species-poor as to 
justify a lower target of just one 
graminoid species, but if field 
testing of these tables 
demonstrates otherwise, then the 
target should be revised down 
accordingly.  
Other suitable graminoids may be 
included provided these are 
considered indicators of good 
habitat quality.  Do not include 
those species indicative of soil 
enrichment, agricultural 
improvement, heavy disturbance 
or abandonment (EG – Dactylis 
glomerata, Arrhenatherum 
elatius, Lolium perenne, Agrostis 
stolonifera, Phleum pratense, 
Brachypodium sylvaticum).  


Yes 


Vegetation Record presence. Molinia caerulea no more This target applies equally to both Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


composition: 
cover of 
Molinia 
caerulea 


Visual assessment of 
cover, using structured 
walk or transects 


than 60% cover wet and dry heath communities.  
In Cornwall, field testing has 
demonstrated that in ‘favourable’ 
stands of dry/humid heath such 
as H4 Molinia caerulea can reach 
equivalent cover to that in wet 
heaths without adverse effect on 
other attributes. 


Vegetation 
composition: 
desirable 
(non-
ericaceous) 
plants 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Record presence. 
Visual assessment of 
cover, using structured 
walk or transects 


 


At least 2 species at least 
occasional throughout the 
sward.  Desirable (non-
ericaceous) plants include: 
  
Dry Heath 
Euphrasia spp., Galium 
saxatile, Genista anglica, 
Lotus corniculatus, 
Polygala serpyllifolia, 
Potentilla erecta, Rumex 
acetosella,  Serratula 
tinctoria, Thymus 
polytrichus, Teucrium 
scorodonia, Viola riviniana. 
 
Wet Heath 
Anagallis tenella, 
Dactylorhiza maculata, 
Drosera spp. Epilobium 
palustre, Myrica gale, 
Narthecium ossifragum, 
Pinguicula spp., Polygala 


It is assumed that this site is not 
so naturally species-poor as to 
justify a lower target of just one 
forb species, but if field testing of 
these tables demonstrates 
otherwise, then the target should 
be revised down accordingly. 
 
Other suitable forbs may be 
included provided these are 
considered indicators of good 
habitat quality.  Do not include 
those species indicative of soil 
enrichment, agricultural 
improvement, heavy disturbance 
or abandonment. 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


serpyllifolia, Potentilla 
erecta, Salix repens, 
Serratula tinctoria, Succisa 
pratensis, Viola palustris. 
 


Vegetation 
composition: 
bryophytes 
and lichens 


Visual assessment of 
cover, using structured 
walk or transects 


Dry Heath 
Lichens at least occasional 
(when naturally present) 
 
Wet Heath 
>10% cover of Sphagnum 
(if naturally present) 


In the absence of a suitably 
detailed baseline, these targets 
are not made mandatory at this 
site.  Nevertheless, they should 
be recorded in field monitoring to 
establish a baseline and allow 
any change (positive or negative) 
to be established. 


No 


Negative 
indicators:  
signs of 
disturbance 


Visual assessment of 
cover, using structured 
walk or transects 


<1% of habitat heavily 
eroded. 
 
No silt or leachate (wet 
heath) 
 
No artificial drains (wet 
heath) 


Record presence of signs of 
overgrazing or intensive.  
 
Drains can adversely affect 
hydrology 


Yes 


Negative 
indicators: 
invasive 
non-natives 


Visual assessment of 
cover, using structured 
walk or transects 


<1% cover of invasive non-
native species  
 
Invasive non-natives 
include: Rhododendron 
ponticum, Gaultheria 
shallon, Impatiens 
glandulifera, Fallopia 
japonica, Buddleja davidii, 


Invasive non-natives should be 
eradicated if possible.  Otherwise, 
only very low thresholds should 
be tolerated. 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


Cotoneaster spp. 


Negative 
indicators: 
Weeds, 
undesirable 
ruderals  & 
large 
graminoids 
 
 


Visual assessment of 
cover, using structured 
walk or transects 
 


< 1 % cover of weeds, 
undesirable ruderals & 
large graminoids 
 
Apium nodiflorum, Cirsium 
arvense, C. vulgare, 
Epilobium spp. (excluding. 
E. palustre), Chamerion 
angustifolium, Glyceria 
fluitans, Juncus effusus, J. 
squarrosus, Oenanthe 
crocata, Phragmites, 
Ranunculus spp., Senecio 
spp., Rumex crispus, R. 
obtusifolius, Typha spp, 
Urtica dioica, ‘coarse 
grasses’. 


Species in this list may be 
beneficial for a range of 
invertebrates and only become 
indicators of negative quality if 
they are over the established 
limit. 
Digitalis purpurea may be 
abundant in areas of recently 
disturbed ground following scrub 
management, but is likely to 
reduce naturally relatively quickly 
and so need not be treated as a 
negative indicator. 
Phragmites and Typha may be 
indicative of water-logging, 
eutrophication and/or insufficient 
grazing management. 


Yes 


Negative 
indicators: 
tree/scrub 
cover 
 
 
 
 
 
 
 


Visual assessment of 
cover, using structured 
walk or transects 
 
 
 
 
 
 
 
 


 <15% native tree and 
scrub cover 


This target should only be applied 
to core areas of dwarf-shrub 
heath.  At Mid Cornwall Moors 
woodlands are a notified feature.  
Habitat dynamism is considered 
desirable and as part of cyclical 
management some areas may be 
deliberately allowed to scrub-up.  
Should areas of dwarf-shrub 
heath be so affected as a 
deliberate management strategy, 
this target should not apply to 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use  for 
Condition 
Assessment
? 


those areas.  However, whilst 
scattered scrub and trees add to 
overall diversity, areas identified 
in management plans as core 
heathland should be kept 
predominantly open. 


Negative 
indicators: 
bracken 


Visual assessment of 
cover, using structured 
walk or transects 


<10% bracken cover 
 
 


Bracken may be beneficial for a 
range of fauna such that some 
bracken cover should be 
tolerated. 


Yes 


 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


These standards apply to all parts of the site which support dwarf shrub heath; see NVC base-maps 2004-2015.  Annex 1, Map 1 gives an 
indication of the distribution of dry heath and wet heath within the SSSI. 


Rationale for site-specific targets  


In some cases (particularly cover of Ulex europaeus and bracken, and for some of the positive and negative indicator species) targets for 
wet and dry heath have been amalgamated.  This means some deviation from the CSM generic standards, but has the advantages of a 
more succinct table and facilitates the monitoring of wet and dry heath types combined which could be advantageous given that both types 
frequently occur in intimate mosaics within the same management or monitoring unit.  The higher targets have been adopted here on the 
basis that the large scale of the site, habitat dynamism and the landscape-scale mosaic of habitat types lends itself to a higher tolerance of 
scrub, bracken, etc. 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


Attributes selected are the same of those in the CSM guidance for lowland heath (but note comment above regarding amalgamation of some 
wet and dry heath targets). 


Other Notes 


none 
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Table 3b Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Lowland wetland including basin fen & valley fen at Mid Cornwall Moors SSSI in favourable condition. Favourable 
condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


See audit trail. 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Lowland wetland: basin 
fen & valley fen 
(M1, M2, M3, M4, M5, M6,  
M14, M21, M27, M28, 
M29, M32, S3, S10, S27) 
 
 
 


Habitat 
structure: 
litter 


Visual estimate of % 
cover. 


Discretionary attribute: total 
extent across the area 
assessed should be no 
more than 25% cover. 


More than 25% litter cover 
indicates insufficient removal of 
biomass by grazing. 


 No 


Habitat 
structure: 
exposed 
substrate 
(bare peat, 
etc) 


Visual estimate of % 
cover. 


M4, M5, M21, M27, M32: 
Total extent of exposed 
substrate should be no 
more than 10%.   
 
M1, M2, M3, M6, M14, 
M29, S3, S10, S27: Total 
extent of exposed substrate 
should be between 5% and 
25%. 
 


A high frequency and cover of 
exposed substrate (usually peat) 
will usually be undesirable and 
may indicate over-grazing and 
water scour. Patches of exposed 
substrate are likely to be more 
typical/desirable for M14, S3, S10, 
S27 and some examples of M1-3 
and M6.  M29 is often based on 
unconsolidated sloppy peat 
exposed beneath a water film.  


Yes 


Habitat 
composition: 
variety / 
range of 
component 
communities  


The baseline NVC 
maps show the 
boundaries of the 
components (where 
appropriate), should be 
used to assess any 


There should be no loss of 
the diversity of component 
communities, subject to 
natural change and 
dynamic processes: M1, 
M2, M3, M4, M5, M6, M14, 


The variety/ range of plant 
communities within lowland fens is 
determined by water supply 
mechanism, hydroseral 
succession and land management 
practices. Account should be 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


changes in extent. 
Aerial photographs can 
offer a convenient 
means of rapidly 
assessing extent in 
some cases.  


M21, M27, M29, M32, S3, 
S10, S27 
 
Apply this target at the 
whole-site level, rather than 
individual units. 


taken of successional processes 
and management aims/priorities.  
Within Mid Cornwall Moors the 
exact extent of the some of the 
more extensive communities may 
be subject to change due to 
natural dynamic processes and 
cyclical management (see Tables 
2a and 3g), but a representative 
variety of all component 
communities should be 
maintained. 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
M4 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A. Carex rostrata / 
lasiocarpa >10% cover; 
 
B. Sphagnum (cuspidatum / 
fallax / denticulatum) >50% 
cover; 
 
C. At least 2 frequent from: 
Potentilla erecta, Galium 
palustre, Rumex acetosa, 
Viola palustris, Stellaria 
uliginosa 


This community should form a 
floating raft of sphagnum and 
sedges.  
It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 
 
This community is also considered 
a component of the Transition 
mires and quaking bogs SAC 
feature. 
 


Yes 


Vegetation 
composition: 
positive 
indicators 
(floristic 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A. Carex rostrata / 
lasiocarpa / nigra & 
Eriophorum angustifolium 
>10% cover; 
B. Sphagnum (subnitens / 


This is a rare community in the 
south-west. 
This community should form a 
floating raft of sphagnum and 
sedges. It may be appropriate to 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


composition) 
M5 


squarrosum / teres / 
palustre / fallax) >25% 
cover; 
 
C. At least 4 constant from: 
Potentilla palustris, 
Menyanthes trifoliate, 
Galium palustre, Succisa 
pratensis, Viola palustris, 
Ranunculus flammula, 
Epilobium palsutre, Lychnis 
flos-cuculi. 


include additional positive 
indicator species; seek specialist 
advice if in doubt. 
 
This community is also considered 
a component of the Transition 
mires and quaking bogs SAC 
feature. 
 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
M6 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A. Carex echinata >10% 
cover & other sedges 
present (C. panacea / nigra 
/ viridula subsp oedocarpa); 
 
B. Sphagnum (denticulatum 
/ palustre / fallax) at least 2 
present & >30% cover; 
 
C. At least 3 constant from: 
Potentilla erecta, Galium 
palustre, Succisa pratensis, 
Viola palustris, Ranunculus 
flammula, Epilobium 
palsutre, Cardamine 
pratensis. 


Juncus effusus / acutiflorus may 
be dominant with sphagnum 
forming a matrix between 
sedges/rushes. It may be 
appropriate to include additional 
positive indicator species; seek 
specialist advice if in doubt. 


Yes 


Vegetation 
composition: 


Visual assessment of 
cover and/or frequency, 


<5% combined cover of the 
following: 


These negative indicator species 
are considered indicative of 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


negative 
indicators 
(non-woody 
species)  
M4, M5, M6 


using structured walks, 
transects or recording 
quadrats. 


Phragmities australis 
Phalaris arundinacea 
Glyceria maxima 
Typha latifolia 
Epilobium hirsutum 
Urtica dioica 
Pteridium aquilinum 
Rubus fruticosus 
Juncus spp* 


abandonment, drainage, 
eutrophication or disturbance for 
these particular vegetation 
communities.  
*Juncus spp are not negative 
indicators for M6c and M6d as 
they are naturally abundant in 
those sub-communities. 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
M14 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A. Schoenus nigricans / 
Molinia caerulea 10% - 
70% cover, with Schoenus 
pre dominating; 
 
B.  Sphagnum (subnitens / 
denticulatum) & ‘brown’ 
mosses >20% cover; 
 
C. At least 3 constant from: 
Narthecium ossifragum, 
Anagallis tenella, Drosera 
rotundifolia, Eriophorum 
angustifolium, Rhychospora 
alba, Eleocharis multicaulis, 
Erica tetralix. 


Both Schoenus and Molinia are 
likely to be present, but Molinia 
should not increase at the 
expense of Schoenus.  
It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 
 
This community is also considered 
a component of the Transition 
mires and quaking bogs SAC 
feature. 
 


Yes 


Vegetation 
composition: 
positive 
indicators 
(floristic 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A. Sphagnum papillosum / 
magellanicum >70% cover 
in 80% of samples; 
 
B.  At least 1 occasional 


It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 
 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


composition) 
M21 


from: Sphagnum 
denticulatum / cusopidatum 
/ fallax, Odontoschisma 
sphagni; 
 
C. At least 3 constant from: 
Calluna vulgaris, 
Narthecium ossifragum, 
Drosera rotundifolia, 
Eriophorum angustifolium, 
Rhychospora alba, Erica 
tetralix, Molinia caerulea. 


This community is also considered 
a component of the Transition 
mires and quaking bogs SAC 
feature. 
 


Vegetation 
composition: 
negative 
indicators 
(non-woody 
species)  
M14, M21 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats. 


<5% combined cover of the 
following: 
Phragmities australis 
Phalaris arundinacea 
Glyceria maxima 
Epilobium hirsutum 
Urtica dioica 
Pteridium aquilinum 
Rubus fruticosus 
Brachythecium rutabulum 
Eurhynchium praelongum 
Molinia caerulea 


These negative indicator species 
are considered indicative of 
abandonment, drainage, 
eutrophication or disturbance for 
these particular vegetation 
communities.  
 
Brachythecium rutabulum = 
Rough-stalked Feather-moss 
 
Eurhynchium praelongum = 
Common Feather-moss 


Yes 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A.  At least 1 present from:  
Ranunculus omiophyllus, 
Montia fontana, Saxifraga 
stellaris; 
 
B. At least 1 frequent from: 


This is a rare community in the 
south-west.  In Mid Cornwall 
Moors it is restricted to a single 
small patch on Goss Moor at OS 
grid ref: SW 9476 6030 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


M32 Agrostis stolonifera, 
Saxifraga stellaris; 
 
C.  Sphagnum 
denticulatum, Philonotis 
fontana, both present >50% 
combined cover. 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
S3 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A.  Abundant healthy 
tussocks of Carex 
paniculata; 
 
B. At least 1 present from: 
Angelica sylvestris, 
Filipendula ulmaria, Calium 
palustre, Solanum 
dulcamara. 


It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 


Yes 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
S10 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A.  Equisetum fluviatile 
constant; 
 
B. At least 1 present, 
combined cover >20%, 
from: Carex rostrata, 
Menyanthes trifoliata, 
Potentilla palustris. 


It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 


Yes 


Vegetation 
composition: 
negative 
indicators 
(non-woody 
species)  


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats. 


The following no more than 
rare & <25% combined 
cover: 
Phragmities australis 
Phalaris arundinacea 
Glyceria maxima 


These negative indicator species 
are considered indicative of 
abandonment, drainage, 
eutrophication or disturbance for 
this particular vegetation 
community.  


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


S10 Typha latifolia 


Vegetation 
composition: 
positive 
indicators 
(floristic 
composition) 
S27 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats.  


A.  Carex rostrata / 
vesicaria / nigra / elata / 
aquatilis / appropinquata, 
Eriophorum angustifolium 
>25% combined cover; 
 
B. Potentilla palustris, 
Menyanthes trifoliata, 
Equisetum fluviatile >25% 
combined cover; 
 
C.  At least 3 constant from:  
Galium palustre, 
Cardamine pratensis, 
Epilobium palustre, Mentha 
aquatica, Myosotis laxa, 
Caltha palustris, 
Hydrocotyle vulgaris, 
Veronica scutellata, 
Lysimachia vulgaris. 


It may be appropriate to include 
additional positive indicator 
species; seek specialist advice if 
in doubt. 
 
This community is also considered 
a component of the Transition 
mires and quaking bogs SAC 
feature. 
 


Yes 


Vegetation 
composition: 
negative 
indicators 
(non-woody 
species)  
S27 


Visual assessment of 
cover and/or frequency, 
using structured walks, 
transects or recording 
quadrats. 


<5% combined cover of the 
following: 
Phragmities australis* 
Phalaris arundinacea 
Glyceria maxima 
Epilobium hirsutum 
Urtica dioica 
Pteridium aquilinum 
Rubus fruticosus 


These negative indicator species 
are considered indicative of 
abandonment, drainage, 
eutrophication or disturbance for 
this particular vegetation 
community.  
*Phragmities australis is not a 
negative indicator for S27b as it is 
naturally abundant in that sub-


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Molinia caerulea community. 


Vegetation 
composition: 
negative 
indicators; 
non-native 
invasives  


Visual assessment of 
cover / frequency, 
using structured walk or 
transects and recording 
quadrats.  


Impatiens glandulifera & 
Fallopia japonica should be 
no more than rare; other 
invasive non-native species 
should remain absent  


Spread of invasive alien spp. can 
often be very rapid once 
established. Impatiens 
glandulifera (Himalayan balsam) & 
Fallopia japonica (Japanese 
knotweed) are known to be 
present on site in 2017, the former 
being abundant along the banks 
of the River Fal.  Other invasive 
non-natives known to be 
problematic in lowland fens 
generally include: Crassula 
helmsii (New Zealand 
pigmyweed), Hydrocotyle 
ranunculoides (floating pennywort) 
Acorus calamus (sweet flag), 
Mimulus spp. (monkey-flower), 
Heracleum mantegazzianum 
(giant hogweed).  


Yes 


Vegetation 
composition:  
negative 
indicators; 
woody 
species 


Visual assessment of 
cover of the whole 
feature, using 
structured walk or 
transects. Aerial 
photography may be a 
useful aid though will 
not pick up small 
saplings and seedlings.  


Cover of trees/shrubs 
should be <10% on open 
fen; 
no more than scattered; 
predominantly <1.5m high. 
Saplings/seedlings should 
be no more than rare. 
Include: Salix (except S. 
repens), Betula, Alnus, 
Rhododendron, Pinus, etc.  


Scrub and woodland are integral 
components of Mid Cornwall 
Moors fen systems, being 
important for birds and 
invertebrates and may form a key 
stage in cyclical management. 
However, core areas of basin and 
valley fen communities - 
particularly those small in extent - 
should be kept open. Trees and 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Exclude: Salix repens and 
Myrica gale. 


shrubs not only shade-out such 
communities but may also 
exacerbate drying out. 


Hydrology:  
negative 
indicators; 
artificial 
drainage 


Visual assessment 
and/or use of aerial 
photography 


There is no artificial 
drainage which adversely 
affects component mire 
vegetation; including 
deepened / straightened 
watercourses and ditches.  


Habitats Directive requires 
restoration of structure and 
function to achieve Favourable 
Conservation Status for Annex 1 
habitat: 7140 Transition mires and 
quaking bogs. 


Yes 


Indicators of 
local 
distinctive-
ness: 
presence of 
bog-pools 
M1, M2, M3 


Visual assessment of 
their known distribution.  
Structured observation 
or sampling. Aerial 
photos may offer a 
convenient means of 
rapidly assessing 
these. 


Bog-pools with open water 
are maintained and support 
indicative flora. 
 


Bog pools, whilst of limited extent 
in Mid Cornwall Moors, form an 
integral part of the wetland 
succession/zonation and are a 
notified feature.  See NVC maps 
for extent and locations. 
Indicative species include: 
Sphagnum spp 
Eriophorum angustifolium 
Drosera rotundifolia 
Utricularia minor 


 Yes 


Indicators of 
local 
distinctive-
ness:  
Transitions 
to other 
wetland 
habitats 


Visual assessment of 
their known distribution.  
Structured observation 
or sampling. Aerial 
photos may offer a 
convenient means of 
rapidly assessing 
these. 


Transitions are maintained 
as part of the wetland 
hydroseral ecotone, 
particularly to: M15, M16, 
M23, M25, W1, W4, W6 
 


Transitions from fen to other 
habitats such as wet heath, mire 
grassland & rush pasture and wet 
woodlands, are important and 
potentially vulnerable features. 


Yes 


Audit Trail 


Rationale for limiting standards to specified parts of the site 
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These standards apply to all parts of the site supporting the following NVC communities: M1, M2, M3, M4, M5, M6, M14, M21, M27, M29, 
M32, S3, S10, S27.  See NVC baseline maps from 2004-2015.  Based upon that NVC baseline data, these standards apply to the following 
SSSI units: 1, 3, 9-12, 14, 16-22, 25-27, 29-31, 33, 35-37.  However, should such communities develop elsewhere within the SSSI due to 
dynamic natural processes and/or intervention management, these standards would equally apply. 
Annex 1, Map 2 gives an indication of the distribution of basin and valley mire within the SSSI. 


Rationale for site-specific targets  


In the absence of any available field testing at the time of writing (2017), all targets adopted are those generic targets suggested in the CSM 
guidance for Lowland Wetlands (JNCC, Aug 2004).  These may be revised and amended in future as more detailed field monitoring takes 
place.  NVC community types are taken from various site-specific NVC surveys 2004 – 2015; see audit trail in Table 2a for details. 
 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


The CSM guidance for Lowland Wetlands (JNCC, Aug 2004) states that for attributes and targets for ‘Vegetation composition: positive 
indicators’ (floristic composition) a suite of the most “characteristic” and “rare” key communities should be chosen on a site-specific basis.  
This implies that in the interest of an efficient monitoring programme such targets need not be set for all communities present.  For the 
purposes of this table, such community-specific targets are set for those communities of >1ha in extent.  These are: M4, M6, M14, M21, S3, 
S10, S27.  In addition, community-specific targets are also set for M5 and M32 (only 0.64ha and 0.02ha within the SSSI respectively) as 
these communities are rare in the south-west.  Conserving the overall variety/range of community types is addressed under the attribute for 
“Habitat composition”.  This approach follows advice from Iain Diack, Senior Specialist, wetlands (Specialist Services Team), email: 
09/01/2018. 
 
The CSM guidance suggests no targets for the floristic composition of bog pools (M1-3), but this is instead addressed under the attribute for 
“Indicators of local distinctiveness”.     
 
It should be noted that the CSM guidance sets no targets for ‘Vegetation composition: negative indicators, non-woody species’ for M32 
(Philonotis fontana-Saxifraga stellaris spring) and S3 (Carex paniculata swamp) communities.  Consequently, none appear in this table (this 
is not an oversight).  
 


The Habitats Directive requires restoration of ‘Structure’ and ‘Function’ to achieve Favourable Conservation Status for Annex 1 habitats.  
Consequently, an additional attribute has been included in the above table to account for artificial drainage (as a negative indicator), 
including the presence of deepened and/or straightened watercourses and any ditches within the site.  This approach follows advice from 
Iain Diack, Senior Specialist, wetlands (Specialist Services Team), email: 09/01/2018.  
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Other Notes 


These lowland fens transition into wet heath, mire grassland & rush pasture and wet woodland habitats, often forming intimate mosaics and 
transitions.  The separation between these habitat types in these tables is somewhat artificial given the dynamic functioning of wetlands at 
the whole-site / landscape-scale, but is considered appropriate to facilitate the application and interpretation of CSM condition assessment of 
the different elements of that wetland system.  In this context, note the attribute: ‘Indicators of local distinctiveness: Transitions to other 
wetland habitats’ in this table.  Such transitions are an important feature of Mid Cornwall Moors and add significantly to the diversity and 
niche availability within the site. 
 
SAC feature: 7140 Transition mires and quaking bogs  
(Following advice from Iain Diack, Senior Specialist, wetlands (Specialist Services Team), email: 09/01/2018.) 
 
Vegetation classifications should as the NVC does not lend itself to the “7140 Transition mires and quaking bogs” SAC feature given that this 
European feature is, by definition, transitional.  Notwithstanding this, the following NVC communities are considered most likely to be 
representative of ecological seral stages and zones within the transitions: M2, M4, M5, M14, M21, M29 & S27.  
 
As the Habitats Directive requires restoration of Structure and Function to achieve Favourable Conservation Status for Annex 1 habitat, it 
would be useful to know where mires are drained and where there is potential to increase highest value wetland and restore natural 
hydrological systems. 
 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 57 of 101 


 


Table 3c Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Lowland mire grassland and rush pasture at Mid Cornwall Moors SSSI in favourable condition. Favourable condition is 
defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


These favourable condition standards apply to all parts of the site in which M23 rush pasture and M25 purple moor-grass mire communities 
occur.  Refer to relevant NVC surveys. 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific 
Targets 


Comments Use  for 
CA? 


Lowland mire 
grassland and rush 
pasture (M23, M25) 


Sward structure: 
bare ground  


Record extent of bare ground 
distributed through the sward, 
noticeable without disturbing the 
vegetation. Record in period early 
June - end of August (but prior to any 
rush topping) 


No more than 10% 
cover  


Outside target indicates 
problems with stock 
management eg poaching, 
supplementary feeding. 


No 


Sward structure: 
litter 


Record cover of litter where in a more 
or less continuous layer, distributed 
either in patches or in one larger area. 
Record in period early June - end of 
August for pastures.  


Total extent no more 
than 25% of the 
sward 


Outside target indicates 
biomass removal is 
insufficient eg lack of or 
insufficient grazing or not 
burned. 


No 


Sward structure: 
average height 


Record sward height in period early 
June - end of August. (Upper target 
refers to pastures only.) 


Sward greater than 5 
cm (excluding 
Juncus spp.) but no 
more than 25% over 
15 cm 


Sward height above upper 
target shows that habitat is 
not being managed 
sufficiently eg lack of or 
insufficient grazing or if 
below lower target, is being 
overgrazed.   


No 


composition: 
frequency and 
cover of Molinia 
caerulea. 


Record the frequency and % cover of 
Molinia caerulea. Record in period 
early June - end of August.  


At least frequent 
throughout the sward 
but no more than 
80% cover  


Molinia is characteristic of 
the communities and 
should thus be at least 
frequent. However, 


Yes  
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific 
Targets 


Comments Use  for 
CA? 


increasing cover exceeding 
upper target is indicative of 
insufficient management.  
Schoenus nigricans may 
also be co-dominant in 
some stands and its 
presence should be noted. 


Sward 
composition: 
positive 
indicator 
species  


Record the frequency of positive 
indicator species from the list below. 
Record in period early June - end of 
August.  
Achillea ptarmica, Anagallis tenella, 
Angelica sylvestris, Calluna vulgaris,  
Carex flacca / nigra / panicea / 
demissa / echinata, Erica tetralix, 
Eriophorum angustifolium, Eupatorium 
cannabinum, Filipendula ulmaria, 
Galium palustre/uliginosum, 
Hydrocotyle vulgaris, Lotus 
pedunculatus, Lychnis flos-cuculi, 
Mentha aquatica, Narthecium 
ossifragum, Orchidaceae spp., 
Pedicularis sylvatica, Potentilla erecta, 
Ranunculus flammula, Scutellaria 
galericulata/minor, Serratula tinctoria, 
Sphagnum spp., Succisa pratensis, 
Valeriana officinalis, Viola palustris.  


At least two 
species/taxa 
frequent plus  
at least three 
species occasional 
throughout the 
sward.  
 


The list of indicative 
species given here is 
designed to be broad so as 
to include the majority of 
indicative species likely to 
be encountered. 
 


Yes  


Sward 
composition: 
negative 
indicator 


Record the % cover of negative 
indicator species. Record in period 
early June - end of August. 
Deschampsia cespitosa, Glyceria 


No more than 10% 
cover.  


Increasing cover of these 
species may be indicative 
of insufficient management, 
disturbance, eutrophication 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific 
Targets 


Comments Use  for 
CA? 


species maxima, Oenanthe crocata, Phalaris 
arundinacea, Phragmites australis,  


or altered hydrology and 
may lead to reduced 
species richness in the 
communities.  


Sward 
composition: 
negative 
indicator 
species.  


Record the % cover of negative 
indicator species. Record in period 
early June - end of August. Cirsium 
palustre.  


No more than 20% 
cover.  


This species may be 
indicative of disturbance 
from various sources when 
outside target e.g. 
poaching, stock feeding.  


Yes  


Sward 
composition: % 
cover of Myrica 
gale.  


Record the % cover of Myrica gale  in 
period early June - end of August.  


No more than 20% 
cover 


If Myrica cover outside 
target this shows that 
habitat is not being 
managed sufficiently, eg 
lack of or insufficient 
grazing/cutting 


No 


Sward 
composition: 
cover of Juncus 
spp  


Record the % cover of Juncus species 
from groups A and B. Record in period 
early June - end of August. Group A: 
jointed rushes (Juncus acutiflorus, J. 
articulatus, J. subnodulosus) Group B: 
Juncus conglomeratus, J. effusus and 
J. inflexus. 


All species combined 
no more than 80% 
cover, of which no 
more than 50% 
made up of spp. 
from Group B 


Juncus spp can be 
characteristic components 
of the community However, 
increasing cover is 
indicative of insufficient 
management by grazing or 
cutting. Group B species 
may indicate problems of 
eutrophication from various 
sources when outside 
target e.g. stock feeding, 
fertiliser use. 


Yes 


Sward 
composition: 
negative 
indicator 


Record the frequency and % cover of 
negative indicator species. Record in 
period early June- end of August. 
Cirsium arvense, Cirsium vulgare, 


No species more 
than occasional 
throughout the sward 
or (collectively or 


These species are 
indicative of eutrophication 
and disturbance.  


Yes  







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 60 of 101 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific 
Targets 


Comments Use  for 
CA? 


species Rumex crispus, Rumex obtusifolius, 
Senecio aquaticus, Urtica dioica.  


individually) more 
than 5% cover  


Sward 
composition: 
trees & scrub 


Record the % cover or frequency of all 
tree and scrub species, excluding Salix 
repens and Myrica gale.  


No more than 5% 
cover.  


If scrub/tree species are 
more than occasional but 
less than 5% cover, they 
are soon likely to become a 
problem if appropriate 
management (including 
sufficient grazing and/or 
scrub control) is not being 
carried out. 


Yes  


 
 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


These favourable condition standards apply to all parts of the site in which M23/M25 mire communities occur; refer to relevant NVC surveys. 


Annex 1, Map 2 gives an indication of the distribution of mire grassland and rush pasture within the SSSI. 


Rationale for site-specific targets  


All site specific targets adopted are consistent with those given in English Nature Research Report 315: Monitoring the condition of lowland 
grassland SSSIs; English Nature’s rapid assessment method (Robertson & Jefferson, 2000) for M23 and M25 communities.  Some negative 
indicators have been grouped together to make the table more succinct. 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


All attributes adopted are consistent with those given in English Nature Research Report 315: Monitoring the condition of lowland grassland 
SSSIs; English Nature’s rapid assessment method (Robertson & Jefferson, 2000) for M23 and M25 communities.  Some negative indicators 
have been grouped together to make the table more succinct. 


Other Notes 


It should be noted that M23/M25 communities on this site transition to a variety of other mire communities; correct identification of the 
community type should be made before deciding whether it is appropriate to apply the attributes and targets in this table or those for 
basin/valley mires in Table 3b instead.  
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Table 3d Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Wet Woodland and Lowland mixed deciduous woodland at Mid Cornwall Moors SSSI in favourable condition. Favourable 
condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


See audit trail 


 


Interest feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


 
 


Wet Woodland  
(W1, W4, W6)  
& 
Lowland mixed 
deciduous woodland 
(W10, W11, W14, W16, 
W17)  


Structure and 
natural 
processes: 
canopy cover 


Visual assessment Canopy cover present over 
30-80% of stand area  
 


Unless due to natural 
processes. 


Yes 


Structure and 
natural 
processes: 
understorey 


Visual assessment Understorey (2-5m) present 
over at least 20% of stand 
area (except W1 stands).  


Unless due to natural 
processes. 
This target does not apply to 
W1 woodland as this 
woodland type rarely exhibits 
a distinct understorey. 


Yes 


Structure and 
natural 
processes: 
age structure 


Visual assessment At least 3 age classes 
spread across the average 
life expectancy of the 
commonest trees.  


Structural variation increases 
diversity. And niches for flora 
and fauna. 
 


Yes 


Structure and 
natural 
processes: 
dead wood 


Visual assessment A minimum of 3 fallen trees 
lying per hectare with 
diameter of more than 
20cm and 4 trees/ha 
allowed to die standing.  


Deadwood is an important part 
of woodland habitat and 
accounts for much of the 
invertebrate diversity. 


Yes 


Structure and 
natural 
processes: old 
growth  


Visual assessment Some areas of relatively 
undisturbed mature/old 
growth stands or a scatter 
of large trees allowed to 


The presence of mature trees 
diversify the niche availability 
for arboreal fauna and 
epiphytic flora. 


Yes 
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Interest feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


grow over maturity/death 
onsite (a minimum of 10% 
of the woodland or 5-10 
trees/ha).  


Regeneration 
potential: 
natural 
regeneration 


Visual assessment Signs of seedlings growing 
through to saplings to 
young trees at sufficient 
density to maintain canopy 
density over a 10 year 
period.  


This is necessary to maintain 
structure and diversity.  


Yes 


Regeneration 
potential: 
planting 


Visual assessment All regeneration to be a 
result of natural 
regeneration. 


Tree planting is unlikely to be 
promoted as a management 
tool at this site. 


Yes 


Composition: 
native tree 
species  


Visual assessment At least 95% of cover in any 
one layer of site-native or 
acceptable naturalised 
species.  


Indicative species at this SSSI 
include: 
 
Wet woodland: 
Salix cinerea, Betula 
pubescens, Alnus glutinosa 
 
Lowland mixed deciduous 
woodland: 
Quercus robur, Q. petraea, 
Fagus sylvatica, Corylus 
avellana, Ilex aquifolium 


Yes 


Composition: 
introduced 
fauna and un-
natural factors 


Visual assessment Death, destruction or 
replacement of native 
woodland species through 
effects of introduced fauna 
or other external unnatural 
factors not more than 10% 


This target would not apply to 
the effects of European 
beaver (Castor fiber), were 
they to colonise or be 
introduced to the site.  This 
species would modify 


Yes 
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Interest feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


by number or area in a five 
year period.  


woodland structure along 
watercourses and within wet 
woodland systems and this 
should be considered a 
natural process which 
diversifies habitats and 
creates niches. 


Quality 
indicators: 
NVC 


Visual assessment 80% of ground flora cover 
referable to relevant NVC 
community 


Indicative species at this SSSI 
include: 
 
Wet Woodland: 
Carex paniculata, C. laevigata,  
Mentha aquatica, Viola 
palustris, Hydrocotyle vulgaris, 
Ranunculus omiophyllus, 
Equisetum fluviatile, 
Lysimachia nemorum, 
Sphagnum spp, Galium 
palustre, Urtica dioica, 
Oenanthe pimpinelloides, 
Molinia caerulea, Dryopteris 
dilatata, Athyrium filix-femina,  
Osmunda regalis 
 
Lowland mixed deciduous 
woodland: 
Anemone nemorosa,  
Hyacinthoides non-scripta,  
Hedera helix, Lonicera 
periclymenum, Rubus 
fruticosus, Vaccinium myrtillus 


Yes 
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Audit Trail 


Rationale for limiting standards to specified parts of the site 


These standards apply to all parts of the site which support native woodland; see various NVC maps 2004-2015 
Annex 1, Map 3 gives an indication of the distribution of wet and dry woodland within the SSSI. 


Rationale for site-specific targets (including any variations from generic guidance) 


Generic targets from CSM guidance for woodland are adopted here, though these may be subject to site specific amendments in due course 
following greater experience of assessing woodland condition at this site.  Examples of tree and ground flora species given in the comments 
column are selected to be specific to Mid Cornwall Moors, though these are indicative only and in no way exclusive.  
One exception to this is the exemption for W1 for the target requirement of 20% cover of understorey (attribute: Structure and natural 
processes: understorey).  W1 tends to have a simple vertical structure with very little discernible understorey – being essentially a 
tall/mature scrub community as much as it is true woodland.  This exemption is supported by the relevant national specialist (Dr Marion 
Bryant, woodland specialist, Specialist Services Team; pers comm, Jan 2017). 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


Attributes selected are the same of those in the CSM guidance for woodland, except that the attribute ‘Quality indicators: areas of diverse 
ground flora’ is omitted because there are no known areas of outstanding diverse ground flora within this SSSI; woodland stands are 
included in this SSSI notification due to a combination of their extent, semi-natural structure and tree composition, demonstration of natural 
succession or zonation and for supporting important species.   


Other Notes 


none 
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Table 3e Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Lowland neutral grassland (MG5) at Mid Cornwall Moors SSSI in favourable condition. Favourable condition is defined in 
terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 
 


Lowland Neutral Grassland (MG5) is of limited extent within the SSSI and only occurs in Units 6, 22, 25, 26 and 29 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Lowland neutral 
grassland (MG5) 
 


Sward 
structure: 
bare ground 


Record extent of bare 
ground (not rock) 
distributed through the 
sward, visible without 
disturbing the 
vegetation.  Record in 
period mid-May - late 
July (pastures).  


No more than 5% This is a non-mandatory attribute 
and whilst it may provide valuable 
substantiating evidence it should 
not generally be used as a 
primary indicator of condition. 
Outside target indicates problems 
with stock management e.g. 
poaching, supplementary feeding. 


No 


Sward 
structure: 
litter 


Record cover of litter 
where in a more or less 
continuous layer, 
distributed either in 
patches or in one larger 
area.  Record in period 
mid-May - late July 
(pastures).   


Total extent no more than 
25% of the sward 


This is a non-mandatory attribute 
and whilst it may provide valuable 
substantiating evidence it should 
not generally be used as a 
primary indicator of condition. 
Outside target indicates biomass 
removal is insufficient, e.g. 
insufficient grazing. 


No 


Sward 
structure: 
average 
height 


Record sward height in 
period mid-May - late 
July.   


Sward 5-15 cm This is a non-mandatory attribute 
and whilst it may provide valuable 
substantiating evidence it should 
not generally be used as a 
primary indicator of condition. 


No 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Sward height above upper target 
shows that habitat is not being 
managed sufficiently e.g. lack of 
or insufficient grazing or if below 
lower target, is being overgrazed. 


Sward 
composition: 
grass/herb 
ratio 


Proportion of non-
Graminae (“herbs”), in 
period mid-May - late 
July (pastures). 


40-90% herbs Low proportion outside target 
indicates eutrophication, usually 
from fertilisers, or insufficient 
removal of biomass, leading to 
dominance by grasses. 


Yes 


Sward 
composition:  
positive 
indicator 
species 


Record the frequency 
of positive indicator 
species in mid-May - 
late July (pastures).       


At least two species/taxa 
frequent plus at least four 
species/taxa occasional 
throughout the sward: 
Hypochaeris radicata 
Lotus corniculatus 
Luzula multiflora 
Plantago lanceolata 
Potentilla erecta 
Potentilla reptans 
Prunella vulgaris 
Trifolium pratense 


Those listed here as site-specific 
targets are mostly different 
species from those listed as 
indicative of MG5 in the national 
guidance.  Many of those given 
here are more commonly 
associated with semi-improved 
neutral grasslands and/or acid 
grasslands.  However, these are 
selected to reflect the nature of 
those grasslands identified as 
MG5 for the purposes of SSSI 
notification as described in the 
SSSI citation.  Other indicative 
species may also be used to 
assess this attribute (see CSM 
guidance for appropriate 
examples). 


Yes 


Sward 
composition: 


Record % cover in 
period mid-May - late 


No species/taxa together or 
singly covering more than 


Species indicate water-logging 
problems when outside target e.g. 


Yes 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 67 of 101 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


indicators of 
waterlogging 


July (pastures).  10% of the sward: 
Oenanthe crocata, Juncus 
spp, Deschampsia 
cespitosa, large Carex spp.  
(leaves more than 5mm 
wide) e.g. Carex 
acutiformis, large grasses 
(leaves more than 10mm 
wide, stout stems) i.e. 
Glyceria maxima, Phalaris 
arundinacea, Phragmites 
australis. 


from raised water tables 


Sward 
composition:  
negative 
indicator 
species 


Record the frequency 
and % cover in period 
mid-May - late July 
(pastures).  
 


No species more than 
occasional throughout the 
sward or singly or together 
more than 5% cover: 
Anthriscus sylvestris, 
Cirsium arvense, Cirsium 
vulgare, Galium aparine, 
Plantago major, Pteridium 
aquilinum, Rumex crispus, 
Rumex obtusifolius, 
Senecio jacobaea, Urtica 
dioica 


Invasive species indicate 
problems of eutrophication and 
disturbance from various sources 
when outside target e.g. poaching, 
stock feeding. 


Yes 


Sward 
composition:  
negative 
indicator 
species – 
Trees & 


Record the frequency 
and % cover of all tree 
and scrub species, 
considered together. 


No more than 5% cover. Invasive species outside target 
shows that habitat is not being 
managed sufficiently, e.g.  
inadequately grazed. 
If scrub/tree species in pastures 
are more than occasional 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Scrub throughout the sward but less 
than 5% cover, they are soon 
likely to become a problem if 
grazing levels are not sufficient or 
if scrub control is not being carried 
out. 


 


 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


Lowland Neutral Grassland (MG5) is of limited extent within the SSSI and only occurs in Units 6, 22, 25, 26 and 29.   Annex 1, Map 4 gives 
an indication of the distribution of MG5 grassland within the SSSI (areas exaggerated to aid visual interpretation). 


Rationale for site-specific targets (including any variations from generic guidance) 


Targets selected are consistent with those in English Nature Research Report 315: Monitoring the condition of lowland grassland SSSIs; 
English Nature’s rapid assessment method (Robertson & Jefferson, 2000) for MG5 grassland community, with the exception of those for  
‘Sward composition: positive indicator species’ for which species have been selected to reflect the composition at notification as described in 
the SSSI citation. 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


Attributes selected are consistent with those in English Nature Research Report 315: Monitoring the condition of lowland grassland SSSIs; 
English Nature’s rapid assessment method (Robertson & Jefferson, 2000) for MG5 grassland community. 
Other Notes 


none 
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Table 3f Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Populations of RDB plants, Vascular Plant Assemblage & Populations of declining plant species and species at the 
edge of their range at Mid Cornwall Moors SSSI in favourable condition. Favourable condition is defined in terms of the following site-specific 
standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


See audit trail. 


 


Interest Feature Attribute term 
in guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


 
Vascular plant 
species of ephemeral 
ponds, ruts and 
puddles (Suite 11) –  
 
Illecebrum 
verticillatum, Coral 
necklace 
 
Cicendia filiformis  
Yellow Centaury 
 
Three-lobed 
Crowfoot 
Ranunculus 
tripartitus 
 
Marsh Clubmoss 
Lycopodiella 
 


Niche 
availability 


Mapping (either area 
or length) 


Sufficient area of suitable 
habitat to maintain 
population. 
 
No net loss of area or 
length of suitable habitat 


Baseline extent of available 
niche may need to be 
determined by a specialist.   


Yes 


Vegetation 
structure 
 


Visual assessment 
 


Scruffy margins / bare 
ground 


These species benefit from an 
element of ground disturbance to 
provide niches for regeneration 
(EG. from seed) 


Yes 


Negative 
indicators: 
competition 
 


Visual assessment < 5% cover provided by 
species other than the 
target species 


These species prefer open 
ground and reduced competition. 


Yes 


Negative 
indicators: 
shading 
 


Visual assessment Absence of scrub and tall 
grass 


This species require high levels 
of sunlight. 


Yes 


Disturbance Visual assessment 
 


Evidence of poaching or 
regular disturbance 


Increased poaching favours 
runnel species. 


Yes 


Hydrology Visual assessment Signs of flooding or direct These species require high levels Yes 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 70 of 101 


 


Interest Feature Attribute term 
in guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


 
 


 evidence of dampness in 
winter 


of soil moisture.  Seasonal 
flooding helps reduce 
competition. 


Pilularia globulifera, 
Pillwort 


Niche availability Mapping (area) Sufficient area of suitable 
habitat to maintain 
population 
No loss of area of muddy 
pond margin 


Range of conditions from wet 
(sometimes inundated) mud to dry 
(or damp) marginal mud should be 
preserved. 


Yes 


Vegetation 
structure 


Visual assessment, 
DAFOR scale could 
be used 


Encroaching vegetation 
such as flote grass, 
willowherb, nettles, 
creeping bent, no more 
than rare 


Needs to be minimal or absent.  
The development of thick marginal 
(and sublittoral) vegetation 
indicates unfavourable condition. 


Yes 


Bare ground Visual assessment > 90% of margin to be open 
bare mud, but see 
comments 


Natural draw-down around pool 
margins in spring/early-summer 
exposes bare mud.  This may be 
further enhanced by mechanical 
scraping/reprofiling and by 
livestock grazing.  Bare mud may 
become rapidly vegetated beyond 
early summer and should not lead 
to an unfavourable assessment if 
assessed too late in the season or 
if Pilularia globulifera is clearly 
growing well notwithstanding.    


Yes 


Mentha suaveolens 
Round-leaved mint
   


Niche availability Mapping (area) Sufficient area of suitable 
habitat to maintain 
population: 
No loss of area of damp 
verges and/or ditch margins 


This species is not allocated any 
specific habitat type in the CSM 
guidance, but is known to favour 
damp verges and ditch margins.  


Yes 
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Interest Feature Attribute term 
in guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Vegetation 
structure 
 


Visual assessment 
 


Tall grass/herbage This species is thought to be 
intolerant of heavy grazing 


Yes 


Negative 
indicators: 
shading 
 


Visual assessment Absence of tall scrub or 
trees in immediate vicinity 
of known populations 


This species requires high levels 
of sunlight, but will tolerate 
scrub/trees nearby. 


Yes 


Euphrasia vigursii 
Cornish eyebright 


Niche availability Mapping (area) Sufficient area of suitable 
habitat to maintain 
population: 
No loss of areas of dry 
heathland with a low, open 
structure 


This plant is essentially a species 
of dry heathland, but viable 
populations additionally require a 
low, open structure.   


Yes 


Vegetation 
structure 
 


Visual assessment 
 


Plentiful ‘gaps’ in the 
vegetation, either sparsely 
vegetated or with bare 
ground  


Observations in Cornwall suggest 
that viable populations require a 
specific niche within gaps in 
heathland vegetation.  A closed 
dwarf-shrub ‘canopy’, even of low 
height, is unsuitable for this 
diminutive annual. 


Yes 


Negative 
indicators: 
shading 
 


Visual assessment Absence of scrub or trees 
in immediate vicinity of 
known populations, 
including low scrub such 
as Ulex spp. 


This species requires high levels 
of sunlight. 


Yes 


Negative 
indicators: 
competition 
 


Visual assessment < 5% cover provided by 
species other than low 
dwarf-shrubs and the 
target species 


This species is not tolerant of 
competition from grasses or 
more robust forbs. 


Yes 
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Audit Trail 


Rationale for limiting standards to specified parts of the site 


Standards for each species need only be applied to those areas where that species has been known to occur in the recent past, as defined 
by the baseline used for SSSI notification (summarised in Tables 1b and 2b). 


Rationale for site-specific targets (including any variations from generic guidance) 


Targets are based upon those in the generic CSM guidance and at the time of writing are considered fit for purpose at this site. 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


Indirect attributes for the component species of the notified vascular plant assemblage are derived from the CSM guidance for Vascular 
Plants and are as follows: 
 
Taxa      Indirect attribute   Habitat type (where applicable) 
 
Cicendia filiformis   Suite 11 
Euphrasia vigursii    Individual* 
Hypericum undulatum  Habitat   Lowland mire grassland and rush pasture – see Table 3c 
Illecebrum verticillatum   Suite 11 
Lycopodiella inundata  Suite 11 
Mentha suaveolens   Individual** 
Pilularia globulifera   Individual*** 
Ranunculus tripartitus  Suite 11 
Sibthorpia europea  Habitat    Lowland mire grassland and rush pasture – see Table 3c; and 


Wet woodland – see Table 3x 
Thelypteris palustris   Habitat   Wet woodland – see Table 3x 
Viola lactea     Habitat    Dry heathland – see Table 3a  


Viola palustris subsp juressi Habitat****    Lowland mire grassland and rush pasture – see Table 3c; and  
Wet woodland – see Table 3x 
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Those species which fall into a ‘species suite’ or are assigned ‘individual’ have indirect attributes given in the table above. For those species 
which are assigned to a habitat, there are no indirect attributes given in the table above and instead the relevant broad habitat table should 
be referred to; if the broad habitat is assessed as favourable then so are the indirect attributes for the associated species. 
 
*The CSM guidance states that indirect attributes for Euphrasia vigursii (Cornish eyebright) should be the same as those for lowland 
heathland habitat.  However, observations in Cornwall suggest that this species occupies a more specific niche of open gaps in low 
heathland vegetation and adopting the standard attributes for lowland heathland habitat to define suitable habitat for E.vigursii would be 
misleading.  Instead, individual attributes have been formulated for these tables based upon experience of monitoring this species on SSSIs 
elsewhere in Cornwall (eg – Aire Point to Carrick Du SSSI; Godrevy Head to St Agnes SSSI; Cligga Head SSSI).  This approach has been 
endorsed by the relevant Natural England specialist (John Martin, Specialist Services Team; email --/--/2018). 
 
**The CSM guidance does not include Mentha suaveolens (Round-leaved mint).  Consequently, individual attributes have been formulated 
for the purposes of these tables based upon the known habitat requirements of the species and local accounts of its habitat associations.  
This approach has been endorsed by the relevant Natural England specialist (John Martin, Specialist Services Team; email 20/12/2018). 
 
***The CSM guidance suggests indirect attributes for Pilularia globulifera (Pillwort) are either based upon certain NVC communities which 
are not recorded from Mid Cornwall Moors and so are not accounted for in any of the notified habitat tables, or upon those for suite 11.  As 
the recent records for P. globulifera at Mid Cornwall Moors are all from pond margins it is considered that an individual set of indirect 
attributes be formulated based upon a selection of relevant attributes from suite 10 (Vascular plant species of nutrient rich ponds and pond 
margins), although in the case of Mid Cornwall Moors the ponds may not be nutrient rich.  This approach has been endorsed by the relevant 
Natural England specialist (John Martin, Specialist Services Team; email 20/12/2017). 
 
****The CSM guidance does not include Viola palustris subsp juressi (a sub-species of Marsh violet).  However, based upon the known 
habitat requirements of the sub-species and local accounts of its habitat associations the habitat attributes for Lowland mire grassland and 
rush pasture and Wet woodland are adopted as indirect attributes for the purposes of these tables.  This approach has been endorsed by 
the relevant Natural England specialist (John Martin, Specialist Services Team; email 20/12/2018). 
Other Notes 


none 
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Table 3g Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Population of nationally scarce butterfly species Euphydryas aurinia, Marsh Fritillary at Mid Cornwall Moors SSSI in 
favourable condition. Favourable condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


See audit trail. 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


 
Marsh fritillary 
Euphydryas aurinia 


 
 
 
 
 
 


Meta-
population: 
dynamism  
 


Mapping at the whole-
site / landscape scale 


Core habitat should support 
a range of seral stages 
with:  
(i) ‘optimal’ (defined by the 
habitat quality attributes 
below); 
(ii) ‘degrading’; and  
(iii) ‘restoration’  
stages all present at any 
given time. 


The intensity of management 
should move around the site to 
reduce management intensity on 
patches of optimal habitat 
colonised by E. aurinia, whilst 
simultaneously increasing 
management intensity to restore 
abandoned patches.  This 
produces a managed cycle of 
successional stages – see audit 
trail.  


Yes 


Meta-
population:  
connectivity 


 


Mapping at the whole-
site / landscape scale 


There must be sufficient 
connectivity between 
patches of core habitat to 
allow E. aurinia to 
(re)colonise patches of 
optimal habitat. 


Adults rarely fly more than 50-
100m but a small proportion seem 
to disperse further (2km or more). 
The butterfly is renowned for its 
large fluctuations in population 
size that make it highly prone to 
local extinction, but in ‘good’ years 
enable it to spread and re-
colonise restored/optimal patches 
provided the landscape is 
sufficiently ‘permeable’ for their 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


movement. 


Habitat 
quality: 
Sward height 


Drop-disk or graduated 
ruler  


Average sward height 12 – 
25cm 


Ideally, sward structure should be 
varied but within the optimal 
height range to provide open, 
sunny conditions but with 
sufficient sward mass to provide 
for other habitat requirements.  
Sward height may be measured 
with a drop-disk. 


Yes 


Habitat 
quality: 
abundance  
of food plant  
Succisa 
pratensis 


Visual assessment / 
structured walk 
 


Succisa pratensis at least 
frequent and >5% cover.   
No more than 25% 
reduction in abundance 
between monitoring cycles. 


Succisa pratensis is the larval 
food plant of Euphydryas aurinia.  
Its presence in sufficient quantity 
is an essential element of species 
conservation. The total biomass 
of the food plant is more 
important than individual 
plant/leaf size. 


Yes 


Habitat 
quality: 
Frequency of 
Molinia 
tussocks 


Visual assessment / 
structured walk: 20+ 
sample points along a 
structured walk or 
transect 


25-75% frequency of 
Molinia tussocks 


Molinia tussocks provide habitat 
structure for the micro-climatic 
needs of the species, including 
winter hibernacula.  Too much 
tussock formation may be 
indicative of insufficient grazing 
management and lead to a 
reduction in the availability of 
larval food plant.   


Yes 


Habitat 
quality: 
Cover of 
scrub 


Visual assessment / 
structured walk: 20+ 
sample points along a 
structured walk or 


5%-10% cover within core 
habitat 


E. aurinia requires open, sunny 
conditions but scrub also provides 
a degree of shelter form winds.  
However, this target should only 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


transect be applied to compartments 
identified as core E. aurinia 
habitat, rather than entire 
management units as other SSSI 
notified features must also be 
accommodated within the site. 


 Habitat 
quality: 
‘floweriness’ 


Visual assessment / 
structured walk 


Suitable nectar sources at 
least 20% cover within the 
sward during the adult flight 
season: mid-May to mid-
July 


Adult Euphydryas aurinia require 
sufficient nectar sources during 
their flight period.  Suitable 
species include: betony; bugle; 
buttercups; cuckooflower; 
dandelion; hawkweeds; 
knapweed; ragged robin; thistles; 
& tormentil.  Some groups, such 
as leguminosae (eg – clovers & 
bird’s-foot-trefoils) may not be 
suitable. 


Yes 


 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


Records for Euphydryas aurinia are widespread across much of this SSSI.  The targets related to ‘habitat quality’ in the above table should 
only be applied to stands/patches of optimal habitat (suitable for E. aurinia recolonisation), but should be applied wherever these occur 
within the known historic range of the butterfly within the SSSI.  Targets for habitat dynamism and connectivity should similarly apply across 
the known historic range of the butterfly within the SSSI, but applied at the whole-site (landscape) scale irrespective of any site units.    
Annex 1, Map 5 gives an indication of the distribution of Euphydryas aurinia within the SSSI for the period 1995-2015. 


Rationale for site-specific targets (including any variations from generic guidance) 


Targets are derived from: (1) Butterfly Conservation’s Habitat Condition Assessment For Marsh Fritillary; (2)  ‘Managing for bespoke 
species/assemblages within Countryside Stewardship – guidance template’ jointly developed by Natural England and Butterfly Conservation; 
and (3)  advice from Natural England NNR management staff (Phil Bowler, Senior Reserves Manager, Natural England, pers comm). 
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Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


The attributes selected in the above table are an amalgamation of those considered most relevant to this species in (a) Natural England’s 
revised provisional guidance for invertebrates (Heaver, Key & Webb, 2008) and (b) in Butterfly Conservation’s Habitat Condition Assessment 
For Marsh Fritillary.  These have been further developed following advice from Natural England NNR management staff (Phil Bowler, Senior 
Reserves Manager, Natural England, pers comm) and from Butterfly Conservation (). 
 
This approach not only describes ‘optimal’ habitat conditions, but emphasises the importance of dynamic processes and connectivity 
required to allow the functioning of a meta-population at this extensive SSSI. 
 
Experience at Mid Cornwall Moors suggests that a ‘cyclical’ management regime at a landscape-scale may be required to sustain a meta-
population of Euphydryas aurinia.  The species appears to thrive on stands of vegetation subject to recent reduction in management 
intensity (or even recent abandonment of management).  However, such stands will only remain optimal for Euphydryas aurinia for a limited 
period after which succession to rank vegetation and woody scrub will eventually render them unsuitable.  Attempts to ‘hold’ such vegetation 
stands at the optimal state through intervention management (particularly cattle grazing) may have accelerated local extinction of 
Euphydryas aurinia at some stands.  The reasons for this are not fully understood, but could well relate to physical trampling of larvae and/or 
removal of the larval food-plant (Succisa pratensis) through grazing.  This produces an apparent management ‘conundrum’.   
The proposed solution to this is to introduce cyclical management of the site with any number of suitable stands of open vegetation being at 
different seral stages at any given time.  Suitable stands which do not presently support Euphydryas aurinia will be managed to maintain 
‘optimal’ habitat conditions.  Once (re)colonised by Euphydryas aurinia the management intensity would be much reduced (even withdrawn) 
from these stands to allow the species to thrive for a period, during which the habitat structure will gradually ‘degrade’ until Euphydryas 
aurinia numbers begin to fall and local extinction eventually occurs at that stand.  Then, more intensive ‘restoration’ management is 
introduced (increased grazing pressure, winter burning, scrub clearance, etc) to re-instate optimal habitat conditions for Euphydryas aurinia 
making the stand suitable for eventual re-colonisation again.  The cycle of management can then be repeated. 
 
Euphydryas aurinia is renowned for its large fluctuations in population size that make it highly prone to local extinction, but in ‘good’ years 
enable it to spread and re-colonise suitable habitat patches.  For the cyclical pattern of management described above to be effective for 
Euphydryas aurinia meta-population functionality there must be connectivity between suitable stands of vegetation to allow natural re-
colonisation over time.   
 
The first two attributes in this table are designed to reflect these considerations.  These may be reviewed in time as the understanding of the 
functioning meta-population of Euphydryas aurinia at Mid Cornwall Moors evolves. 
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The remaining five attributes relate to habitat quality.  These are designed to be applied only within those areas considered to be core / 
optimal ‘patches’ for E. aurinia and not at the whole-site scale, or even across whole site units or management compartments.  Such areas 
are not defined in these tables as there is insufficient information available at the time of writing and in any case the distribution and net area 
of such ‘patches’ is likely to change over time (see above paragraphs). 
The first four of these five attributes are based upon Butterfly Conservation’s Habitat Condition Assessment For Marsh Fritillary.  The latter 
(‘floweriness’) is based upon section 3.5 of Natural England’s revised provisional guidance for invertebrates. 
 
Other Notes 


Also see Butterfly Conservation's Marsh Fritillary factsheet 
 



https://butterfly-conservation.org/files/marsh_fritillary-psf.pdf
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Table 3h Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Population of RDB beetle Hydrochus nitidicollis, gravel water beetle at Mid Cornwall Moors SSSI in favourable condition. 
Favourable condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 
 


See audit trail. 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Gravel water beetle 
Hydrochus nitidicollis 


Preferred 
layers: bare 
substrate 


SRS surveys (see 
notes in audit trail) 


Bare substrate abundant 
(suggested present in at 
least 80% of SRSs*), either 
beneath water column or 
exposed but wet 


Literature suggests that 
Hydrochus nitidicollis requires 
wet, unvegetated sediments either 
below water-level or above if wet.  
Benthic vegetation or emergent 
vegetation should be not more 
than occasional. 
*see audit trail 


Yes 


Negative 
factors 


Visual assessment  The following negative 
factors should be absent or 
infrequent: 
(i) steeply shelving 
waterbody banks; 
(ii) deepening of shallow 
water; 
(iii) eutrophication 
characterised by green 
algal blooms; 
(iv) aquatic and marginal 
invasive species - Azolla, 
Lemna minuta, Crassula, 


Apply these factors to relevant 
water bodies known to have been 
used by H. nitidicollis in recent 
years. 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Hydrocotyle, etc; 
(v) excessive marginal 
trees and scrub leading to 
excess shading >50% of 
margin; 
(vi) addition of large fish 
(trout & coarse fish) to 
otherwise fish-free water. 


 
 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


In the 20 year period 1995-2015 Hydrochus nitidicollis has been recorded at just 2 locations: Goss Moor (unit 12) and Breney Common (unit 
35).  The above targets should only be applied to waterbodies known to have supported colonies of H. nitidicollis within these units in the last 
20 years, unless specialist advice is to attempt to extend the distribution of this species within Mid Cornwall Moors.  
 


Annex 1, Map 4 gives an indication of the distribution of open water bodies within the SSSI (areas exaggerated to aid visual interpretation), 
though it should be noted that only a minority of these have been known to support H. nitidicollis. 
 


Rationale for site-specific targets (including any variations from generic guidance) 


The site-specific targets selected are based upon advice from David Heaver (Senior Specialist, invertebrates, Specialist Services Team; 
email 11/12/2017), Natural England’s  UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance 
for England, Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb 
(Natural England, 2008) and knowledge of the species’ habitat requirements based upon local records and on-line literature. 
*The biology of this species is not well understood.  The suggested presence of bare substrate in at least 80% of SRSs is not based upon 
any scientific evidence and is intended as indicative only.  This may be revised subject to experience of managing for the species at Mid 
Cornwall Moors or subject to any future scientific evidence which may come to light. 
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Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


The attributes selected are based upon advice from David Heaver (Senior Specialist, invertebrates, Specialist Services Team; email 
11/12/2017), Natural England’s  UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance for 
England, Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb 
(Natural England, 2008) and knowledge of the species’ habitat requirements based upon local records and on-line literature. 
 
Other Notes 


Hydrochus nitidicollis is a small, blackish coloured water beetle; common name: gravel water beetle; typical adult body length: 2-4 mm.  Very 
little is known of its biology and there appears to be very limited on-line literature available.  It is known to favour open, nutrient poor, 
unvegetated sediments, either below or above the water-level provided they remain wet.  Both adult and larvae are aquatic.  In the British 
Isles its distribution is limited to Norfolk, Devon and Cornwall.  Most British records are from exposed riverine sediments, hence its 
alternative common name: river shingle beetle.  Records in Cornwall, however, suggest it mostly utilises low-flow and stagnant waters here; 
all recent records from Mid Cornwall Moors are from ponds/pools.  Most species in the genus Hydrochus favour well-vegetated aquatic 
habitats, but H. nitidicollis requires unvegetated sediments. 
 
SRS = Structural Recording Samples: circular sample areas of 6m radius (area 113m2), colloquially known as 'Roundrats' and are 
comparable to the quadrats used in botanical assessment.  A standard assessment should use 10 SRS 
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Table 3i Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Population of nationally scarce mollusc Omphiscola glabra, pond mud snail at Mid Cornwall Moors SSSI in favourable 
condition. Favourable condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 
 


See audit trail. 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Pond mud snail 
Omphiscola glabra 
 


Preferred 
surfaces: 
standing 
surface 
water 


SRS surveys (see 
notes in audit trail) 


Standing surface water at 
least frequent (suggested 
present in at least 20% of 
SRSs*) during winter / 
early-spring, either in open 
conditions or under 
woodland canopy 


Standing surface water over the 
winter and spring is critical to the 
life-cycle of O. glabra (eggs are 
laid in February).  Permanent 
water bodies are less used 
although fluctuating margins may 
be suitable. 
*see audit trail 


Yes 


Preferred 
surfaces: 
bare/open 
mud 


SRS surveys (see 
notes in audit trail) 


Bare mud at least frequent 
(suggested present in at 
least 20% of SRSs*) during 
autumn /winter/early-spring, 
either in open conditions or 
under woodland canopy 


During dry periods O. glabra 
survive by burying into soft mud 
becoming inactive until standing 
surface water returns. 
*see audit trail 


Yes 


Preferred 
surfaces:  
low/medium 
swards 


SRS surveys (see 
notes in audit trail) 


Low-medium sward 
vegetation at least frequent 
(suggested present in at 
least 20% of SRSs*), either 
in open conditions or under 
woodland canopy 


Literature suggests swards with a 
high proportion of Juncus spp are 
indicative of good habitat 
conditions for O. glabra. 
Tall herbage/grasses may be less 
suitable. 
*see audit trail 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment
? 


Negative 
factors 


Visual assessment  The following negative 
factors should be absent or 
infrequent: 
(i) evidence of drainage or 
ponding (permanent) of 
water; 
(ii) evidence of 
eutrophication - nettles, 
elder, large continuous 
stands of Epilobium 
hirsutum and Filipendula 
ulmaria; 
(iii) Non-native invasives 
such as Impatiens 
glandulifera where more 
than rare; 
(iv) overgrazing - excessive 
trampling and churning of 
soft ground, moss carpets 
etc. 


Apply these factors to areas 
known to have supported O. 
glabra in recent years. 
Discretion should be used when 
assessing the significance of 
these negative factors.  Scale, 
extent, frequency, etc. should be 
taken into account.  Small-scale, 
localised problems should not 
make a site unit or the feature 
overall unfavourable.   
 


Yes 


 
 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


In the 20 year period 1995-2015 Omphiscola glabra has been recorded at just 2 areas: Goss Moor (units 12, 15 & 16), and Red Moor (unit 
36).  Some of these locations consist of clusters of records in close proximity with several sub-populations possibly discernible on Goss Moor. 
The above targets should only be applied to areas known to have supported colonies of O. glabra within these units in the last 20 years, 
unless specialist advice is to attempt to extend the distribution of this species within Mid Cornwall Moors. 
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Rationale for site-specific targets (including any variations from generic guidance) 


The site-specific targets selected are based upon advice from David Heaver (Senior Specialist, invertebrates, Specialist Services Team; 
email 11/12/2017), Natural England’s  UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance 
for England, Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb 
(Natural England, 2008) and knowledge of the species’ habitat requirements based upon local records and on-line literature. 
*The suggested presence of preferred surfaces in at least 20% of SRSs is not based upon any scientific evidence and is intended as 
indicative only.  This may be revised subject to experience of managing for the species at Mid Cornwall Moors or subject to any future 
scientific evidence which may come to light. 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


The attributes selected are based upon advice from David Heaver (Senior Specialist, invertebrates, Specialist Services Team; email 
11/12/2017), Natural England’s  UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance for 
England, Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb 
(Natural England, 2008) and knowledge of the species’ habitat requirements based upon local records and on-line literature. 
Other Notes 


Omphiscola glabra is a small mud snail with a brown conical shell, 12-20mm long; common name: pond mud snail.   In spite of its common 
name, it favours temporary standing surface water with fluctuating conditions such as freshwater marshes, mires, swamps and temporary 
pools, though the fluctuating margins around shallow permanent ponds may also be used.  Nutrient-poor, acidic conditions are favoured.  
Suitable temporary standing water may dry up completely in summer months when the snail buries itself to a depth of 1–6 cm in exposed 
soft mud, becoming inactive until standing surface water returns. 
See: Buglifes's Species Management Sheet: Pond mud snail (Omphiscola glabra) 
The available literature frequently refer to the need for open conditions, but at Mid Cornwall Moors many of the records coincide with stands 
of wet woodland.   
Research in France suggests largest populations are associated with Juncus spp whereas populations appeared smaller in areas 
characterised by Glyceria fluitans (Vignoles, Dreyfuss and Rondelaud, 2017).  
Populations of Omphiscola glabra are known to fluctuate as the variable nature of their temporary surface water habitat means they are very 
dependent on prevailing weather conditions year-on-year. 
 
SRS = Structural Recording Samples: circular sample areas of 6m radius (area 113m2), colloquially known as 'Roundrats' and are 
comparable to the quadrats used in botanical assessment.  A standard assessment should use 10 SRS. 



https://www.buglife.org.uk/sites/default/files/Pond%20mud%20snail_0.pdf
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Table 3j Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Invertebrate assemblage of ‘scrub-heath & moorland’ (F003) at Mid Cornwall Moors SSSI in favourable condition. 
Favourable condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


All units with wet heath habitat (see Table 1A) 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


Invertebrate assemblage of  
scrub-heath & moorland 
(F003) 
 


Preferred 
surfaces: 
structural 
diversity 


SRS surveys 
(see notes in 
audit trail) 


At least 2 preferred surfaces 
(Surfaces 1-3) present in at least 
20% of SRSs; 
no more than 50% of SRSs with 
just a single surface present.   
(see table in audit trail for 
definition of preferred surfaces) 


These are measures of overall 
structural diversity (of 
‘functional ecological 
surfaces’) within the wet 
heathland vegetation. 


Yes 


Preferred 
surfaces: early 
successional 
surfaces 


SRS surveys 
(see notes in 
audit trail) 


Early successional surfaces, 
peats, Sphagnum / other 
bryophyte cover (Surface 1) 
present in 5-10% of SRSs 


Specific preferred surface 
targets are identified for 
invertebrate assemblages of 
wet heath.  See audit trail. 


Yes 


Preferred 
surfaces: 
medium shrub 
layer 


SRS surveys 
(see notes in 
audit trail) 


Medium shrub layer (Ulex, Myrica, 
alder-buckthorn low scrub) 
(Surface 4) present in 5-30% of 
SRSs 


Specific preferred surface 
targets are identified for 
invertebrate assemblages of 
wet heath.  See audit trail. 


Yes 


Preferred 
surfaces: taller 
scrub 


SRS surveys 
(see notes in 
audit trail) 


Taller scrub (Salix, etc) (Surface 
5) present in 5-20% of SPSs 


Specific preferred surface 
targets are identified for 
invertebrate assemblages of 
wet heath.  See audit trail. 


Yes 


Preferred 
features 


Visual 
assessment  


The following preferred features 
should be present throughout 
much of the wet heath and 


Ideally, all preferred features 
should be well represented 
throughout the wet heath and 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


associated mire habitat: 
(i) scattered scrub & scrub 
margins; 
(ii) pools & marginal aquatic 
vegetation; 
(iii) areas of bare wet peat; 
(iv) concentrations of cross-leaved 
heath, Erica tetralix; 
(v) Sphagnum tussocks, lawns & 
sumps; 
(vi) transitions to dry heath; 
(vii) flowery areas, including 
verges, ruderal habitats and 
‘weeds’. 


associated mires.  Discretion 
should be used in applying 
this target, however, as not all 
preferred features may be 
frequent or widespread within 
the SSSI.  Application of this 
target at the unit level may not 
be appropriate, particularly if 
the number of site units is 
rationalised or if this feature is 
assessed at the whole-site 
level. 


Negative 
factors 


Visual 
assessment  


The following negative factors 
should be absent or infrequent: 
(i) significant algal cover in pools 
and on bare peat; 
(ii) excessive scrub invasion 
and/or stands of dense, even-
aged, uniform scrub; 
(iii) dominance of Molinia and/or 
Juncus; 
(iv) Presence of non-native 
invasives <1% cover (Fallopia 
japonica, Impatiens glandulifera, 
Gaultheria, etc.) 


Discretion should be used 
when assessing the 
significance of these negative 
factors.  Scale, extent, 
frequency, etc. should be 
taken into account.  Small-
scale, localised problems 
should not make a site unit or 
the feature overall 
unfavourable.   
As habitat dynamism is 
important in producing 
structural diversity, a degree 
of new scrub growth in some 
areas is desirable provided 
this is balanced by scrub 
control in other areas to   
produce heterogeneity and 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
Condition 
Assessment? 


early successional surfaces.   


 


Audit Trail 


Rationale for limiting standards to specified parts of the site 


At the time of writing it is assumed that all SSSI units with wet heathland vegetation potentially have suitable habitat and are, therefore, 
assigned to this feature.   


Rationale for site-specific targets  


Site specific targets are adopted from the generic targets in Appendix 13 of UK Common Standards Monitoring Guidance for 
INVERTEBRATES, Revised Provisional Guidance for England, Introduction to the techniques, principles and methods for monitoring both 
invertebrates and their habitats; Heaver, Key & Webb (Natural England, 2008).   


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


The SSSI citation refers to an invertebrate assemblage typical of low nutrient, humid heathy soils with characteristic invertebrates recorded 
in sampling from wet heath and transition mire  Consequently, the attributes in this table are based upon those for Wet heath and associated 
mires types in Appendix 13 of: UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance for 
England, Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb 
(Natural England, 2008), which is reproduced here for ease of reference: 
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Other Notes 


SRS = Structural Recording Samples: circular sample areas of 6m radius (area 113m2), colloquially known as 'Roundrats' and are 
comparable to the quadrats used in botanical assessment.  A standard assessment should use 10 SRS.  
See section 3.4.3 of UK Common Standards Monitoring Guidance for INVERTEBRATES, Revised Provisional Guidance for England, 
Introduction to the techniques, principles and methods for monitoring both invertebrates and their habitats; Heaver, Key & Webb (Natural 
England, 2008) 
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 Table 3k Site Specific Habitat/Geological Condition Objectives  


 
To maintain the Finite Mineral feature (FM: Mineralogy of South West England) at Mid Cornwall Moors SSSI in favourable condition. 
Favourable condition is defined in terms of the following site-specific standards. 
 


Details of any geographical variation or limitations to where the favourable condition standards apply. 


These favourable condition standards only apply to the finite exposures exhibiting Mineralogy of South West England interest within a limited 
part of Belowda Beacon (part of SSSI unit 7).  
 


 


Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
CA? 


Finite Mineral feature (FM) Condition of 
features of 
interest 


Visual / fixed-point 
photography 


The features of interest remain 
intact.  


The important suite of 
topaz-tourmaline rich 
minerals must remain 
present. 


Yes 


Exposure of 
features of 
interest 


Visual / fixed-point 
photography 


The features of interest are 
exposed or can be re-exposed by 
1 or 2 people, using hand tools, in 
less than 3 hours approximately.  


Mineral tips and adit 
entrance must remain 
visible and accessible. 


Yes 


Vegetation Visual / fixed-point 
photography 


Vegetation is not obscuring or 
damaging the features of interest. 


Scrub and bracken have 
been problematic at this 
site, making access and 
investigation potentially 
difficult. 


Yes 


Tipping or 
landfill 


Visual / fixed-point 
photography 


There is no unconsented tipping or 
landfill obscuring or damaging the 
features of interest. 


No known history at this 
site, other than small-
scale agricultural litter 
(plastic silage wrapping) 
not considered a 
significant problem. 


Yes 


Tree planting Visual / fixed-point 
photography 


There is no unconsented tree 
planting obscuring or damaging the 


No known history of tree 
planting (or proposed) 


Yes 
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Interest Feature Attribute 
term in 
guidance 


Measure Site-specific Targets Comments Use for 
CA? 


features of interest. at this site. 


Engineering 
works 


Visual / fixed-point 
photography 


There are no unconsented 
engineering works, including 
inappropriate restoration works, 
obscuring or damaging the 
features of interest. 


No known history of 
engineering works at 
this site since cessation 
of mining. 


Yes 


Quarrying Visual / fixed-point 
photography 


The features of interest have not 
been damaged or removed by 
quarrying. 


There is no active 
quarrying or open-cast 
mining at this site (nor 
proposed at time of 
writing).  Material must 
not be removed or 
redistributed around the 
site without consent. 


Yes 


Geological 
specimen 
collecting 


Visual / fixed-point 
photography 


Specimen collecting is not 
damaging the features of interest. 


There appears to have 
been no specimen 
collection in recent 
decades, but this site is 
potentially sensitive to 
such activity.  See 
“other notes” in audit 
trail. 


Yes 
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Audit Trail 


Rationale for limiting standards to specified parts of the site 


These standards are restricted at this SSSI to an area of 3.15 ha at Belowda Beacon as this is the only GCR site identified within the SSSI 
boundary.  See Annex 1: Map 6.  This area is larger than that notified as Belowda Beacon SSSI in 1996 but is believed to better reflect the 
extent of the nationally important mineralogy feature. 
 


Rationale for site-specific targets  


These are consistent with CSM (see Conservation Objectives and Monitoring: Geological guidance, M. Murphy, 2006). 


Rationale for selection of measures of condition (features and attributes for use in condition assessment) 
(The selected vegetation attributes are those considered to most economically define favourable condition at this site for the broad habitat 
type and any dependent designated species). 


Hannah Townley (Senior Specialist, Geodiversity, Specialist Services Team) confirms that the Finite Mineral, Fossil & other Geology (FM) 
site code is the most appropriate and indeed the only earth science site code to apply to Belowda Beacon GCR site (email dated 14 Nov 
2017).  The interest at Belowda Beacon is mineralogy, not fossiliferous. 
The attribute “Planning condition observation” is not included in the above table given that there are no known planning conditions for this 
historic mine (which almost certainly pre-date minerals planning legislation).  
The attribute “Scree and sediment build-up” is not included in the above table given that there are no significant faces from which weathered 
and collapsed material can accumulate. 
The attribute “Flooding” is not included in the above table given that the site is understood to be naturally free draining. 
Otherwise, these are consistent with CSM (see Conservation Objectives and Monitoring: Geological guidance, M. Murphy, 2006). 


Other Notes 


Note: unlike the majority of GCR sites, there is no Site Documentation / Management Brief produced for Belowda Beacon GCR site (reasons 
unknown).  Instead refer to the Explanatory Geological Note for Belowda Beacon (1996 Belowda Beacon SSSI notification documents) and 
Views About Management for Mid Cornwall Moors SSSI (Feb 2017). 
The GCR category is Mineralogy of South West England. 
 
Sites with ‘finite’ mineral interest such as Belowda Beacon are sensitive to removal of material and specimen collecting could be a serious 
issue, as it may cause irreparable damage given that the resource is very limited.  This does not, however, mean that specimen collecting 
should necessarily be prohibited and site conservation should seek to balance the need to permit removal of material for scientific purposes 
with the need to conserve the resource in the long term.  A precautionary approach should be taken in determining whether collecting is 
damaging; seek specialist advice if in doubt.   
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Annex 1 Images & Maps  


 
Wet woodland (W1)        M25 mire with patches of Eriophorum angustifolium 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Wet heath (M15) with Erica tetralix     S10 water horsetail swamp with succession to W1 woodland 
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Eurodryas aurinia, Marsh fritillary          Marsh fritillary larval web          Hydrochus nitidicollis, Gravel water beetle 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Omphiscola glabra, Pond mud snail   Potential Omphiscola glabra habitat  Poecile montanus, Willow tit 
         (seasonally flooded) 
 
 
Note: The following maps contain, or are derived from, information supplied by Ordnance Survey. © Crown copyright and database right 2017. 
All rights reserved. Ordnance Survey Licence number 100022021; and also contain, or are based on, information supplied by Natural England. 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 94 of 101 


 


Map 1:  distribution of dwarf-shrub heath   dry heath communities    wet heath communities   
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Map 2:  distribution of mires   mire grassland and rush pasture   valley mire & basin mire communities 
 
 







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 96 of 101 


 


Map 3:  distribution of woodland     wet woodland communities    dry woodland communities 
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Map 4:  MG5 neutral grassland & open water bodies   MG5 grassland   water bodies 
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Map 5:  distribution of Eurodryas aurinia (Marsh fritillary butterfly), all records 1995-2015  
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Map 5:  Extent of Mineralogy of South West England GCR interest at Belowda Beacon (part of SSSI unit 7)







 


Definitions of Favourable Condition: Mid Cornwall Moors SSSI 
Final (Draft) Jan ? 2018 
Template Version 8, November 2016                                                                                                                                                                                             Page 100 of 
101 


 


Annex 2 – Vascular Plant Assemblage component species distribution by site units 
 


VPA Component 
species 


Unit No 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 


Cicendia filiformis  
Yellow centaury 
 


                  


Hypericum undulatum 
Wavy St-John’s-wort 
 


                  


Lycopodiella inundata  
Marsh clubmoss  


                  


Mentha suaveolens 
Round-leaved mint 


                  


Pilularia globulifera 
Pillwort 


                  


Ranunculus tripartitus 
Three-lobed crowfoot  


                  


Sibthorpia europaea 
Cornish Moneywort  


                  


Thelypteris palustris  
Marsh fern  


                  


Viola lactea  
Pale dog-violet  


                  


Viola palustris subsp 
juressi 
Marsh violet  
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VPA Component 
species 


Unit No 


19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 


Cicendia filiformis  
Yellow centaury 


                   


Hypericum 
undulatum 
Wavy St-John’s-
wort 


                   


Lycopodiella 
inundata  
Marsh clubmoss  


                   


Mentha suaveolens 
Round-leaved mint 


                   


Pilularia globulifera 
Pillwort 


                   


Ranunculus 
tripartitus Three-
lobed crowfoot  


                   


Sibthorpia europaea 
Cornish Moneywort  


                   


Thelypteris palustris  
Marsh fern  


                   


Viola lactea  
Pale dog-violet  


                   


Viola palustris 
subsp juressi 
Marsh violet  


                   


 


 
 







From: James Humphreys
To: Eloise Arif
Subject: RE: A30 Chiverton to Carland Cross Grazing field
Date: 20 June 2018 11:57:37
Attachments: image001.jpg

image002.jpg
20180620_115227.pdf

Dear Eloise
Thank you for your e-mail. The land which we are proposing to convert from arable to pasture is shown
hatched red on the attached plan.
Kind regards
James

James Humphreys MRICS
Director
Savills
Trewithen Estate Office
Grampound Road
Truro
Cornwall TR2 4DD
Phone 01726 883647
Fax 01726 882301

e jwh@trewithenestate.co.uk
w www.savills.co.uk

This email may contain confidential information; if received in error please delete it without making or
distributing copies. Opinions and information that do not relate to the official business of Savills are not
endorsed by the firm. Savills may monitor outgoing or incoming e-mails. By replying to this e-mail you give
your consent to such monitoring. Please consider the environment before printing this e-mail.

From: Eloise Arif <Eloise.Arif@arup.com> 
Sent: 20 June 2018 11:49
To: jwh@trewithenestate.co.uk
Cc: Pippa Wood <pippa.wood@arup.com>; Michael Baker <Michael.Baker@arup.com>;
Josh.Hodder@highwaysengland.co.uk
Subject: A30 Chiverton to Carland Cross Grazing field

Dear James,

You just spoke with my colleague Pippa about the cows that currently graze Newlyn Downs SAC
and adjacent fields.

You had mentioned that there were a few other fields that you were considering turning into arable,
and as such would be suitable for the grazing cows. In order for us to progress conversations with
Highways England, please could you confirm that these are the fields you had in mind, and if not are
you able to mark up which are the correct fields:

mailto:jwh@trewithenestate.co.uk
mailto:Eloise.Arif@arup.com
mailto:jwh@trewithenestate.co.uk
http://secure-web.cisco.com/1Ieyh-T89Spyu_1GLUyNLGgzXprGBPFpR8lDbhG3kQ2Gt7zkgvjKScagXVFeivHhk-Vq_6HA7bI0SS-vrWbdcwe9N5-4nvmv1bXgigNuQo8gUPryW-Cs4UilCIKOZL9hjNK3NTUDMu5ZZ7_3-0ou3-CSK5jkdbIRIKnwhytuPivnSQQk91MdmkbygvskpYUl6TC0ZtDE1025OJaRy6LCFxD2OpAISFA1-6SLBY4U5FPFokIMeJWnXtUrXe5vztVhsnwHL4z_Tr_KJWWtKNpDonQ/http%3A%2F%2Fwww.savills.co.uk%2F









Many thanks and kind regards,

Eloise Arif  |  A30 Graduate Ecologist

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6902 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport Road
Investment Programme, being delivered by Highways England, and is receiving a funding contribution of up to
£8m from the European Regional Development Fund to support the development phase of the scheme.

____________________________________________________________
Electronic mail messages entering and leaving Arup business
systems are scanned for viruses and acceptability of content

http://secure-web.cisco.com/1M7Q7ynY4OwSgjsQZN9Vd44fhvn637CijEOWwQPeaKurIStothiJmoUmtDiMdzzvLuCyVryFlcZWxg55lqvBKXvB7m_sOvBAN5hH-2dafzPDUpzk49LqiS-ybuEn3Du_MiTpq5BlUJ-oj-bjZAAsQ12JEqUEJT0nmIFhSqGoJsFkJS33hCcvHy7f7XXdAj93x4A9I_NWyZKSx1NpifvBm9FuL4LFGlm6bncfwXDC876PMwj_jg-iUN3zovnfcIMms6VBWwYwId1nutbJxAa6sUA/http%3A%2F%2Fwww.arup.com%2F
http://secure-web.cisco.com/1mNC5o7Z_2GH7Ig_b7JTNcVc3ZTstpCdGuGltHSvcsdfBMQhLlQTtvC8v1RdYikvJFfKAju4K37Ep1fE4zemQIortfspZCIPiXzlN60PbkkZ1njqYIuy-GwkQbB6UfMYFHQHeY72zgyHi14n6g6Dx1I3szLjIhbJhsWCRKybUX9EiXkBgM_a0FBjLfTvwneSn60gG9TK0uVCpJh1peWhpYwpJUbNuPrEQw-UuMtdDaSQ/http%3A%2F%2Fwww.highways.gov.uk%2F




From: Hazlehurst, David (NE)
To: Pippa Wood
Cc: Newsome, Amanda (NE); Jones, Laura LE (NE); Eloise Arif; Andy Luke
Subject: Actions from A30 meeting
Date: 20 June 2018 12:12:44
Attachments: Mid Cornwall Moors Unit Map1.pdf

Mid Cornwall Moors Unit Map2.pdf
Mid Cornwall Moors Unit Map3.pdf
Mid Cornwall Moors Unit Map4.pdf
Mid Cornwall Moors Unit Map5.pdf
Mid Cornwall Moors Unit Map6.pdf
Mid Cornwall Moors Unit Map7.pdf
Mid Cornwall Moors Unit Map8.pdf
Mid Cornwall Moors Unit Map9.pdf
Mid Cornwall Moors Unit Map10.pdf
Mid Cornwall Moors Unit Map11.pdf

Hi Pippa

Site unit maps attached.

David

From: Hazlehurst, David (NE) 
Sent: 20 June 2018 10:45
To: 'Pippa Wood' <pippa.wood@arup.com>
Cc: Newsome, Amanda (NE) <Amanda.Newsome@naturalengland.org.uk>; Jones, Laura LE (NE)
<Laura.Jones@naturalengland.org.uk>; Eloise Arif <Eloise.Arif@arup.com>; Andy Luke
<Andy.Luke@arup.com>
Subject: RE: Actions from A30 meeting

Hi Pippa

I will send you  a copy of the figures from the Supporting Information document that I
sent you yesterday.

These will include:

1.    A set of more detailed site unit maps;
2.    A marsh fritillary distribution and habitat map; and
3.    An excel table summarising the distribution of habitats within each unit

The features found in each unit are listed in the Favourable Condition Tables which I
sent to you yesterday.

Regarding the GIS layers for the NVC data – it will be possible to do this but I will need
to clarify how long it is going to take to sort out.

Regarding the verge within the SSSI north of the A30 this is probably a mapping error –
I will try to clarify this later today.

Regards

David

mailto:David.Hazlehurst@naturalengland.org.uk
mailto:pippa.wood@arup.com
mailto:Amanda.Newsome@naturalengland.org.uk
mailto:Laura.Jones@naturalengland.org.uk
mailto:Eloise.Arif@arup.com
mailto:Andy.Luke@arup.com
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From: Jones, Laura LE (NE)
To: Pippa Wood
Cc: Hazlehurst, David (NE); Eloise Arif
Subject: A30 HRA Approach note for discussion
Date: 25 June 2018 14:15:03
Attachments: image001.jpg

EXTERNAL EMAIL: Take extra care when opening attachments or clicking on links
 
Hi Pippa,
Today I have received further comment from our air quality specialists which highlights the use
criteria within the assessment.
 
Basically in Natural England’s view the methodology (ie DMRB criteria) is not Habs Regs compliant
and doesn’t follow the methodology we recommend for air quality assessment on roads. The
assessment undertaken by yourselves follows the DMRB criteria rigidly.
 
That said, we likely agree with the ultimate conclusions of the HRA. It is our understanding that none
of those designated sites screened out as no LSE  have been done so based in part on the two
DMRB criteria we believe may not be sufficiently precautionary (ie <200 HDV vehicles or <10kmh
average speed increase), but this should be stated in the assessment document.  The assessment
should acknowledge the advice we have already provided regarding certain of the DMRB criteria not
being sufficiently precautionary to be Habs Regs compliant in certain situations based on our
evidence, just in case of challenge.
 
Also regarding Brenet common. I understand from the report you outline that looking at aerial
photography the vegetation has significantly changed.  If at all possible its important to ground truth
this and confirm with photographs or survey and recorded within the assessment, again in case of
challenge.
 
If you have any further comment please let me know.
 
Regards,
Laura
 
 
Laura Jones
Lead Advisor
Sustainable Development
Cornwall, Devon and Isles of Scilly Area Team
Natural England
 
Phone: 02080267476    Mobile: 07775 544994
 
I work part time (two days a week) so please let me know when you need a response to your email.
 
www.gov.uk/natural-england
 
We are here to secure a healthy natural environment for people to enjoy, where wildlife is
protected and England’s traditional landscapes are safeguarded for future generations.
 
In an effort to reduce Natural England's carbon footprint, I will, wherever possible, avoid travelling to
meetings and attend via audio, video or web conferencing.
 

From: Pippa Wood [mailto:pippa.wood@arup.com] 
Sent: 30 May 2018 15:27
To: Jones, Laura LE (NE) <Laura.Jones@naturalengland.org.uk>; Carter, Hazel (NE)
<Hazel.Carter@naturalengland.org.uk>

mailto:Laura.Jones@naturalengland.org.uk
mailto:pippa.wood@arup.com
mailto:David.Hazlehurst@naturalengland.org.uk
mailto:Eloise.Arif@arup.com
http://secure-web.cisco.com/12YbjOjn2zbCc04SalaerBPaX3WIp_S3wr9-Ni8H8YUzw27K0Z8QJxcZA_jV6Qgh5tI54i7CeYS8tz_RAvce2fE_9xpMXwhlS-qo_u5kHv38--6LEBHfn2UDmoLpnAA-cPA9v-yJnyufEc8UpAWmcs42B0GOhvH6UPtxR91Kz4CeuP6TOsLCj2jBfWUFy2_6QHgw8M8-kYyfZVhIRpfJbg2FmCU1UjhOjt6Js53-SyBk/http%3A%2F%2Fwww.gov.uk%2Fnatural-england
mailto:pippa.wood@arup.com
mailto:Laura.Jones@naturalengland.org.uk
mailto:Hazel.Carter@naturalengland.org.uk



Cc: Newsome, Amanda (NE) <Amanda.Newsome@naturalengland.org.uk>; Eloise Arif
<Eloise.Arif@arup.com>; Hazlehurst, David (NE) <David.Hazlehurst@naturalengland.org.uk>;
Michael Baker <Michael.Baker@arup.com>; Andy Luke <Andy.Luke@arup.com>; James Bellinger
<James.Bellinger@arup.com>
Subject: A30 HRA Approach note for discussion
Importance: High

Hi Laura,

As discussed please find the Technical Note we have produced to inform Natural England
of the approach proposed to for the A30 Chiverton to Carland Cross HRA.

This has been produced as the approach and European Sites being considered has changed
since WSP AIES / HRA produced in June 2016 (which had previously been reviewed by
NE).

The main change is the inclusion of European Sites relating to the Affected Road Network
(ARN).

The approach in terms of determining the likelihood of significant effects is presented
along with the ecological assessment to determine potential effects on the integrity of the
sites.

I will be able to talk you through this document on Monday, and will bring some
supporting figures etc.

Mitigation note to follow (thought best to send separately).

Kind Regards

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport
Road Investment Programme, being delivered by Highways England, and is receiving a funding
contribution of up to £8m from the European Regional Development Fund to support the development
phase of the scheme.
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Cheers Laura,

Hopefully both of these comments can now be addressed, in that all other designated sites
within 200m of the network are predicted to either reduce in HDVs or stay very similar,
therefore even if we were to use NE’s <200 HDV figure (wherever that is set) we still
would be assessing the same designated sites as currently.

The second point hopefully can be dealt with the new NVC data as provided by David. I
think there was some gaps in the NVC data on the verges in question, and will check in
with team here and David as whether we came to a conclusion on if this data exists.

I think for DCO it may be difficult to do a ground truthing exercise, but it maybe
something that can be obtained for examination.

Regards

Pippa
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Hi David,

Have you had any luck getting the GIS files for the mid Cornwall SSSI NVC and Marsh
Fritillary map?

We will have a cut-off date for the end of the week to be able to include this data into the
HRA, as unfortunately the PDFs are not high clear in the locations we require to be able to
make judgements and calculations.

Failing being able to have the GIS we will have to revert to the Bodmin to Indian Queens
original survey data (c. 18 years ago).

Please could you let us know how you’re getting with finding the files.

I have attached a file share link as below to transfer the files. Another option would be if
ERCISS have the data??

https://arup.sharefile.com/r-rb4bcb04656f4f088

Cheers

Pippa Wood  |  A30 Ecology Lead 

Arup
63 St Thomas Street, Bristol, BS1 6JZ
t +44 117 976  5432  d +44 117 988 6927 
www.arup.com

Working on behalf of Highways England

Highways England customer contact centre
0300 123 5000

www.highways.gov.uk

The A30 Chiverton to Carland Cross Improvement scheme is part of the Department for Transport
Road Investment Programme, being delivered by Highways England, and is receiving a funding
contribution of up to £8m from the European Regional Development Fund to support the development
phase of the scheme.
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EXTERNAL EMAIL: Take extra care when opening attachments or clicking on links

 
Dear Pippa,
 
I’m sorry for the delay in getting this data to you, but it has taken some time to determine the
‘ownership’ of the data that we have and what it is possible for us to release. 
 
I’ve included with this email the NVC survey data that we have available for the area that helped
to inform the Mid Cornwall Moors designation. Please see the attached zip-file, which includes
NVC survey data commissioned by Natural England and non-NVC data submitted by Highways
England. Please note that these data have been collected over a range of years. If you suspect
that any of the land in question may have undergone a habitat change since these surveys were
carried out, we would suggest ground-truthing the site.
 
Most content on GOV.UK is subject to Crown copyright protection and is published under the
Open Government Licence (OGL).  I have included the link to the terms and conditions that are
included, here: https://www.gov.uk/help/terms-conditions.
 
I’m not been able to include the marsh fritillary data, as these were largely provided to us by the
Environmental Records Centre for Cornwall and the Isles of Scilly (ERCCIS) in 2015, specifically to
inform the Mid Cornwall Moors SSSI designation. I would suggest that it’s best to put a request
directly into ERCCIS and/or the Cornwall Biodiversity Network for marsh fritillary data covering
the area.  This will also ensure that any data you have are the most up to date available,
therefore strengthening the project application. 
 
The pdf maps of the NVC data and marsh fritillary distribution already shared with Arup were
part of the SSSI consultation and are freely available, at their current resolution, to all members
of the public.
 
For guidance on future data requests from Natural England, please see
https://www.gov.uk/guidance/how-to-access-natural-englands-maps-and-data
 
I am away on leave for a few days, but if you would like to urgently discuss any aspect of this,
then my team leader, Rhiannon Pipkin, would be happy to answer any queries.  She can be
reached on 07887 633 525 (Tuesday – Friday), and has also been cc’d into this response so that
you have her email.
 
Yours sincerely,
Naomi
 
 
Naomi Stratton
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			Area_ha			NVC_code			Site_Name			Year			Habitat			Hab_group			6.23998			W1			Tregonetha			2005						W1


			0.37806			W1			Tregonetha			2005						W1


			0.13034			W22a			Tregonetha			2005						W22


			0.35851			U3			Belowda			2005						U3


			0.04469			U4a			Belowda			2005						U4


			0.30196			H4c			Belowda			2005						H4


			0.05767			U4a			Belowda			2005						U4


			0.11228			H4a			Belowda			2005						H4


			0.06178			U4a			Belowda			2005						U4


			0.90990			U4a			Belowda			2005						U4


			0.34816			U4b			Belowda			2005						U4


			0.21357			U3			Belowda			2005						U3


			0.63578			U4a			Belowda			2005						U4


			0.08944			H4c			Belowda			2005						H4


			0.12166			W23c			Belowda			2005						W23


			0.95314			U4b			Belowda			2005						U4


			0.32599			W23c			Belowda			2005						W23


			0.11402			W25b			Belowda			2005						W25


			0.52952			W22a			Belowda			2005						W22


			0.08414			U20a			Belowda			2005						U20


			0.09112			H4c			Belowda			2005						H4


			0.01759			W23c			Belowda			2005						W23


			0.73929			U3			Belowda			2005						U3


			0.19047			H4c			Belowda			2005						H4


			0.05029			U20a			Belowda			2005						U20


			0.12584			U3			Belowda			2005						U3


			0.02273			W25b			Belowda			2005						W25


			2.75553			Mosaic H4c/U3			Belowda			2005						H4


			3.02669			U3			Belowda			2005						U3


			0.01344			H4c			Belowda			2005						H4


			0.02026			H4c			Belowda			2005						H4


			1.24386			W1			Tregonetha			2005						W1


			0.09330			W25b			Tregonetha			2005						W25


			0.06865			H4c			Tregonetha			2005						H4


			1.27575			H4c			Tregonetha			2005						H4


			0.08405			W23c			Tregonetha			2005						W23


			0.20784			H4c			Tregonetha			2005						H4


			0.44559			H4c			Tregonetha			2005						H4


			0.40766			H4c			Tregonetha			2005						H4


			0.29533			H4c			Tregonetha			2005						H4


			1.51806			M25b			Tregonetha			2005						M25


			0.14656			W25b			Tregonetha			2005						W25


			0.14437			M25b			Tregonetha			2005						M25


			0.60347			M25b			Tregonetha			2005						M25


			0.04187			W23c			Tregonetha			2005						W23


			0.28057			W23c			Tregonetha			2005						W23


			0.05009			W1			Tregonetha			2005						W1


			0.28204			W25b			Tregonetha			2005						W25


			3.71880			H4c			Tregonetha			2005						H4


			0.57839			H4c			Tregonetha			2005						H4


			1.84868			Mosaic W25b/M25b/H4c/W23c			Tregonetha			2005						No NVC - Mosaic


			0.04718			H4c			Tregonetha			2005						H4


			0.07034			W23c			Tregonetha			2005						W23


			4.45105			M25b			Tregonetha			2005						M25


			0.08336			U3			Tregonetha			2005						U3


			0.24510			W1			Tregonetha			2005						W1


			0.01082			W23c			Tregonetha			2005						W23


			0.11594			W25b			Tregonetha			2005						W25


			0.15543			U20a			Tregonetha			2005						U20


			0.25132			U20c			Tregonetha			2005						U20


			0.35306			M14			Tregonetha			2005						M14


			0.25470			H4c			Tregonetha			2005						H4


			0.05619			M21a			Tregonetha			2005						M21


			0.47456			W1			Tregonetha			2005						W1


			0.03822			Open Water			Tregonetha			2005						Water


			0.09851			S10			Tregonetha			2005						S10


			0.01356			S12			Tregonetha			2005						S12


			0.05070			Open Water			Tregonetha			2005						Water


			0.00751			S12			Tregonetha			2005						S12


			0.14219			Open Water			Tregonetha			2005						Water


			0.01239			W23c			Tregonetha			2005						W23


			0.17339			Open Water			Tregonetha			2005						Water


			0.01380			S12			Tregonetha			2005						S12


			0.23396			W10c			Tregonetha			2005						W10


			0.09306			U20a			Tregonetha			2005						U20


			0.35933			H4c			Tregonetha			2005						H4


			0.09436			H4c			Tregonetha			2005						H4


			0.05713			H4c			Tregonetha			2005						H4


			0.24980			M25a			Tregonetha			2005						M25


			0.17179			M23a			Tregonetha			2005						M23


			6.34786			W1			Tregonetha			2005						W1


			0.01467			W23c			Tregonetha			2005						W23


			0.61963			W14			Tregonetha			2005						W14


			0.35619			W10c			Tregonetha			2005						W10


			0.12363			W1			Tregonetha			2005						W1


			0.16903			W23c			Tregonetha			2005						W23


			2.30555			M14			Tregonetha			2005						M14


			0.11919			W14			Tregonetha			2005						W14


			0.15845			W10a			Tregonetha			2005						W10


			0.07629			H4c			Tregonetha			2005						H4


			1.07207			Mosaic M25b/W1			Tregonetha			2005						M25


			0.09801			M25b			Tregonetha			2005						M25


			1.76280			M14			Tregonetha			2005						M14


			0.04223			M25b			Tregonetha			2005						M25


			1.43763			U3			Tregonetha			2005						U3


			0.59462			H4c			Tregonetha			2005						H4


			0.06566			W10c			Tregonetha			2005						W10


			0.82839			W10c			Tregonetha			2005						W10


			0.78761			W1			Tregonetha			2005						W1


			6.55789			W10c			Tregonetha			2005						W10


			0.04026			W25b			Tregonetha			2005						W25


			3.49608			W1			Tregonetha			2005						W1


			0.06607			M25b			Tregonetha			2005						M25


			0.05034			H4c			Tregonetha			2005						H4


			0.11094			H4c			Tregonetha			2005						H4


			0.07117			H4c			Tregonetha			2005						H4


			0.01813			H4c			Tregonetha			2005						H4


			0.07519			H4c			Tregonetha			2005						H4


			0.11085			M25b			Tregonetha			2005						M25


			0.55909			H4c			Tregonetha			2005						H4


			0.55855			H4c			Tregonetha			2005						H4


			0.15314			H4c			Tregonetha			2005						H4


			0.16417			WillowScrub			Tregonetha			2005						No NVC - Willow scrub


			0.13833			H4c			Tregonetha			2005						H4


			6.94207			H4c			Belowda			2005						H4


			0.01504			H4a			Tregonetha			2005						H4


			0.05462			H4c			Tregonetha			2005						H4


			1.67361			H4d			Tregonetha			2005						H4


			0.20437			M25b			Tregonetha			2005						M25


			0.51263			H4c			Tregonetha			2005						H4


			2.63805			H4c			Tregonetha			2005						H4


			0.05387			M25b			Tregonetha			2005						M25


			8.32247			M25b			Tregonetha			2005						M25


			0.24206			W22a			Tregonetha			2005						W22


			0.39361			H4c			Tregonetha			2005						H4


			0.29233			H4c			Tregonetha			2005						H4


			0.05040			W25b			Tregonetha			2005						W25


			0.03682			W22a			Tregonetha			2005						W22


			0.28804			H4c			Tregonetha			2005						H4


			7.13322			M25b			Tregonetha			2005						M25


			3.41351			H4c			Tregonetha			2005						H4


			0.01980			H4d			Tregonetha			2005						H4


			0.76765			W10c			Tregonetha			2005						W10


			0.17940			H4c			Tregonetha			2005						H4


			0.21434			H4c			Tregonetha			2005						H4


			0.06568			W22a			Tregonetha			2005						W22


			0.17738			W10c			Red Moor			2007						W10


			0.00773			W1			Red Moor			2007						W1


			0.00466			StandingWater -No NVC			Red Moor			2007						Water


			0.32256			H4c			Red Moor			2007						H4


			0.07469			W11a			Red Moor			2007						W11


			0.02078			M25c			Red Moor			2007						M25


			0.04838			S3			Red Moor			2007						S3


			0.04211			S27			Red Moor			2007						S27


			0.06171			M25c			Red Moor			2007						M25


			0.00808			W23c			Red Moor			2007						W23


			0.01679			W23c			Red Moor			2007						W23


			0.36736			H4c			Red Moor			2007						H4


			0.03970			W23c			Red Moor			2007						W23


			0.12051			W1			Red Moor			2007						W1


			0.37252			M23a			Red Moor			2007						M23


			0.09608			W25a			Red Moor			2007						W25


			0.59276			W11a			Red Moor			2007						W11


			0.48647			W23c			Red Moor			2007						W23


			1.14643			H4c			Red Moor			2007						H4


			0.02163			U20			Red Moor			2007						U20


			0.54363			W1			Red Moor			2007						W1


			0.49723			H4c			Red Moor			2007						H4


			0.40319			M15c			Red Moor			2007						M15


			0.88589			M15c			Red Moor			2007						M15


			1.11265			StandingWater -No NVC			Red Moor			2007						Water


			0.31039			M25c			Red Moor			2007						M25


			0.29213			U4b			Red Moor			2007						U4


			0.04479			M25c			Red Moor			2007						M25


			0.04343			M25c			Red Moor			2007						M25


			0.48246			U20			Red Moor			2007						U20


			0.06156			W23c			Red Moor			2007						W23


			0.62216			W11a			Red Moor			2007						W11


			0.12644			U4a			Red Moor			2007						U4


			0.08416			U4a			Red Moor			2007						U4


			0.03181			U4a			Red Moor			2007						U4


			0.13392			U20			Red Moor			2007						U20


			0.11350			U4a			Red Moor			2007						U4


			0.02101			W23c			Red Moor			2007						W23


			0.01110			W23c			Red Moor			2007						W23


			0.01147			W23c			Red Moor			2007						W23


			0.51995			W25b			Red Moor			2007						W25


			0.01147			W23c			Red Moor			2007						W23


			0.00891			W25b			Red Moor			2007						W25


			0.03203			W25b			Red Moor			2007						W25


			0.06206			W25b			Red Moor			2007						W25


			0.04293			W1			Red Moor			2007						W1


			1.59797			M25c			Red Moor			2007						M25


			0.05442			W25b			Red Moor			2007						W25


			0.89384			M25b			Red Moor			2007						M25


			0.53940			M25a			Red Moor			2007						M25


			0.02426			W25b			Red Moor			2007						W25


			0.28038			W1			Red Moor			2007						W1


			0.05870			W25b			Red Moor			2007						W25


			0.30027			W25b			Red Moor			2007						W25


			0.53503			M25a			Red Moor			2007						M25


			0.12706			W25b			Red Moor			2007						W25


			0.25587			W1			Red Moor			2007						W1


			0.01876			M6d			Red Moor			2007						M6


			0.08274			W1			Red Moor			2007						W1


			0.11997			M25c			Red Moor			2007						M25


			0.14112			U20a			Red Moor			2007						U20


			0.12739			StandingWater -No NVC			Red Moor			2007						Water


			0.04562			W1			Red Moor			2007						W1


			0.20142			U20			Red Moor			2007						U20


			0.03195			U20			Red Moor			2007						U20


			0.21308			U20			Red Moor			2007						U20


			0.27790			M25c			Red Moor			2007						M25


			0.01574			W1			Red Moor			2007						W1


			0.12329			M25a			Red Moor			2007						M25


			0.04087			W1			Red Moor			2007						W1


			2.80744			M15a			Red Moor			2007						M15


			0.04783			W1			Red Moor			2007						W1


			0.00720			W1			Red Moor			2007						W1


			0.19120			M15a			Red Moor			2007						M15


			0.00363			MG6b			Red Moor			2007						MG6


			0.13837			M15a			Red Moor			2007						M15


			0.10091			M15a			Red Moor			2007						M15


			0.04796			M15a			Red Moor			2007						M15


			0.33937			MG6b			Red Moor			2007						MG6


			0.08306			M15a			Red Moor			2007						M15


			0.34075			M15b			Red Moor			2007						M15


			0.30119			W22a			Red Moor			2007						W22


			0.93009			MG10			Red Moor			2007						MG10


			0.05539			M6c			Red Moor			2007						M6


			0.10270			M15a			Red Moor			2007						M15


			0.21264			M15a			Red Moor			2007						M15


			0.10166			M15a			Red Moor			2007						M15


			0.89948			M25a			Red Moor			2007						M25


			0.14255			W23c			Red Moor			2007						W23


			0.05381			W25b			Red Moor			2007						W25


			0.06124			M25a			Red Moor			2007						M25


			0.61298			W1			Red Moor			2007						W1


			0.05721			S3			Red Moor			2007						S3


			0.33129			W23c			Red Moor			2007						W23


			0.16912			M15a			Red Moor			2007						M15


			0.09659			W23c			Red Moor			2007						W23


			0.11225			W23c			Red Moor			2007						W23


			0.02463			W23c			Red Moor			2007						W23


			0.00716			W23c			Red Moor			2007						W23


			0.04421			W23c			Red Moor			2007						W23


			0.02021			S3			Red Moor			2007						S3


			0.68773			M15a			Red Moor			2007						M15


			0.05859			W23c			Red Moor			2007						W23


			0.01605			M15a			Red Moor			2007						M15


			0.07926			M15c			Red Moor			2007						M15


			0.02745			W23c			Red Moor			2007						W23


			0.02227			W25b			Red Moor			2007						W25


			0.01881			W25b			Red Moor			2007						W25


			5.21243			M25a			Red Moor			2007						M25


			0.03098			W1			Red Moor			2007						W1


			0.03971			W23c			Red Moor			2007						W23


			0.04906			M6c			Red Moor			2007						M6


			0.13892			W23c			Red Moor			2007						W23


			1.59351			M25a			Red Moor			2007						M25


			0.30924			M6d			Red Moor			2007						M6


			0.38670			W23c			Red Moor			2007						W23


			0.01190			W23c			Red Moor			2007						W23


			0.05796			W23c			Red Moor			2007						W23


			0.11957			W23c			Red Moor			2007						W23


			0.34253			W23c			Red Moor			2007						W23


			0.21915			M21b			Red Moor			2007						M21


			11.42556			M15a			Red Moor			2007						M15


			0.18346			M21b			Red Moor			2007						M21


			0.57870			M25a			Red Moor			2007						M25


			0.55032			M25b			Red Moor			2007						M25


			0.01147			W23c			Red Moor			2007						W23


			0.42755			W10c			Red Moor			2007						W10


			0.07416			W23c			Red Moor			2007						W23


			1.70593			W1			Red Moor			2007						W1


			0.28684			W23c			Red Moor			2007						W23


			0.06934			M29			Red Moor			2007						M29


			0.11539			S12			Red Moor			2007						S12


			1.94581			W10c			Red Moor			2007						W10


			0.06382			W25a			Red Moor			2007						W25


			0.57591			W11a			Red Moor			2007						W11


			0.14674			W17c			Red Moor			2007						W17


			0.00874			W11b			Red Moor			2007						W11


			0.15545			W23c			Red Moor			2007						W23


			4.65770			W1			Red Moor			2007						W1


			0.65070			W10c			Red Moor			2007						W10


			0.43266			W22a			Red Moor			2007						W22


			0.93551			W1			Red Moor			2007						W1


			0.03181			W23c			Red Moor			2007						W23


			0.58637			M25c			Red Moor			2007						M25


			0.28892			M25a			Red Moor			2007						M25


			0.12463			W23c			Red Moor			2007						W23


			0.11751			W22a			Red Moor			2007						W22


			0.35348			W1			Red Moor			2007						W1


			0.83367			W1			Red Moor			2007						W1


			0.25353			W25a			Red Moor			2007						W25


			0.01023			S27			Red Moor			2007						S27


			0.11316			S3			Red Moor			2007						S3


			0.07054			S27			Red Moor			2007						S27


			4.32032			W23c			Red Moor			2007						W23


			3.94572			W1			Red Moor			2007						W1


			0.03675			W23c			Red Moor			2007						W23


			0.02744			W25b			Red Moor			2007						W25


			0.53794			M6d			Red Moor			2007						M6


			0.78860			M6c			Red Moor			2007						M6


			0.20255			M25a			Red Moor			2007						M25


			0.44023			M25c			Red Moor			2007						M25


			0.27094			MG10			Red Moor			2007						MG10


			0.04205			M23a			Red Moor			2007						M23


			0.08630			W23c			Red Moor			2007						W23


			1.46884			W1			Red Moor			2007						W1


			0.44928			M23a			Red Moor			2007						M23


			1.16037			W1			Red Moor			2007						W1


			0.07981			M15a			Red Moor			2007						M15


			0.50938			M21b			Red Moor			2007						M21


			1.87608			W1			Red Moor			2007						W1


			0.24348			W23c			Red Moor			2007						W23


			0.07313			S12			Red Moor			2007						S12


			0.07313			S12			Red Moor			2007						S12


			0.03159			StandingWater -No NVC			Red Moor			2007						Water


			0.03840			StandingWater -No NVC			Red Moor			2007						Water


			0.03159			W1			Red Moor			2007						W1


			0.03840			StandingWater -No NVC			Red Moor			2007						Water


			0.12725			W11a			Red Moor			2007						W11


			0.12056			W11a			Red Moor			2007						W11


			5.52606			W10c			Red Moor			2007						W10


			0.11828			StandingWater -No NVC			Red Moor			2007						Water


			0.11859			S27			Red Moor			2007						S27


			0.88943			W23c			Red Moor			2007						W23


			0.07757			M25c			Red Moor			2007						M25


			0.00804			M25c			Red Moor			2007						M25


			3.48651			W11a			Red Moor			2007						W11


			0.71472			M25b			Red Moor			2007						M25


			0.08538			M6d			Red Moor			2007						M6


			0.11302			M25a			Red Moor			2007						M25


			0.04354			W25a			Breney			2007						W25


			0.05133			W23c			Breney			2007						W23


			0.87601			U20a			Breney			2007						U20


			0.03319			M5			Breney			2007						M5


			0.02945			M5			Breney			2007						M5


			0.42002			M23a			Breney			2007						M23


			0.23693			W10c			Breney			2007						W10


			0.08647			Recent ground disturbance - *			Breney			2007						No NVC - Misc.


			0.11697			W25a			Breney			2007						W25


			0.06528			U20a			Breney			2007						U20


			0.73910			U3a			Breney			2007						U3


			0.55712			W10c			Breney			2007						W10


			0.17595			Recent ground disturbance - *			Breney			2007						No NVC - Misc.


			0.03935			W1			Breney			2007						W1


			0.28959			W23c			Breney			2007						W23


			0.26321			U20a			Breney			2007						U20


			0.33044			M25c			Breney			2007						M25


			0.09378			W23c			Breney			2007						W23


			1.43586			M15a			Breney			2007						M15


			7.21478			M15a			Breney			2007						M15


			0.03791			W10c			Breney			2007						W10


			0.12424			M4			Breney			2007						M4


			0.48251			M25c			Breney			2007						M25


			0.01637			M4			Breney			2007						M4


			0.12818			U4a			Breney			2007						U4


			0.11017			M25c			Breney			2007						M25


			0.06597			M23a			Breney			2007						M23


			0.13820			MG6b			Breney			2007						MG6


			0.03684			M23a			Breney			2007						M23


			0.23703			M5			Breney			2007						M5


			0.04577			M4			Breney			2007						M4


			0.05441			W23c			Breney			2007						W23


			0.08443			M25c			Breney			2007						M25


			8.33920			W1			Breney			2007						W1


			0.48299			W23c			Breney			2007						W23


			0.40899			M25c			Breney			2007						M25


			0.38856			M4/M5			Breney			2007						M4


			0.79528			M25c			Breney			2007						M25


			2.65564			M25c			Breney			2007						M25


			0.57554			W1			Breney			2007						W1


			0.01145			W22a			Breney			2007						W22


			0.03825			M23a			Breney			2007						M23


			0.01563			W1			Breney			2007						W1


			0.23901			W10a			Breney			2007						W10


			0.15846			U4b			Breney			2007						U4


			0.12428			M15a			Breney			2007						M15


			0.03818			U20			Breney			2007						U20


			1.50515			M15a			Breney			2007						M15


			0.03018			W23c			Breney			2007						W23


			0.05323			M23a			Breney			2007						M23


			0.08811			U4a			Breney			2007						U4


			0.17108			H10c			Breney			2007						H10


			0.08068			U4a			Breney			2007						U4


			0.13201			W23c			Breney			2007						W23


			0.01658			W23c			Breney			2007						W23


			0.04231			U4a			Breney			2007						U4


			0.01466			S27a			Breney			2007						S27


			0.02288			W23c			Breney			2007						W23


			0.01045			W23c			Breney			2007						W23


			0.00606			H4c			Breney			2007						H4


			0.00606			H4c			Breney			2007						H4


			0.01089			W23c			Breney			2007						W23


			0.01452			U4b			Breney			2007						U4


			0.28951			W1			Breney			2007						W1


			0.03780			U4b			Breney			2007						U4


			0.10598			W1			Breney			2007						W1


			0.65519			M15a			Breney			2007						M15


			0.04107			S27a			Breney			2007						S27


			0.09432			StandingWater -No NVC			Breney			2007						Water


			0.02732			StandingWater -No NVC			Breney			2007						Water


			0.01160			U4b			Breney			2007						U4


			0.02764			StandingWater -No NVC			Breney			2007						Water


			0.07930			M29			Breney			2007						M29


			0.09725			H4c			Breney			2007						H4


			0.02281			U4b			Breney			2007						U4


			0.08692			M23a			Breney			2007						M23


			0.05216			M25b			Breney			2007						M25


			0.79772			U4a			Breney			2007						U4


			0.30275			H4c			Breney			2007						H4


			1.89184			U20			Breney			2007						U20


			0.08134			M15a			Breney			2007						M15


			0.10093			H4c			Breney			2007						H4


			0.06007			W16			Breney			2007						W16


			0.09613			W16			Breney			2007						W16


			0.28736			H4c			Breney			2007						H4


			0.22428			U20			Breney			2007						U20


			1.08717			H4b			Breney			2007						H4


			0.28894			W10c			Breney			2007						W10


			0.14753			S27a			Breney			2007						S27


			0.13248			M25c			Breney			2007						M25


			0.04228			S27a			Breney			2007						S27


			0.06490			W23c			Breney			2007						W23


			0.93564			M15a			Breney			2007						M15


			0.41278			M15a			Breney			2007						M15


			0.02581			M4			Breney			2007						M4


			0.04992			H4c			Breney			2007						H4


			0.01491			U20			Breney			2007						U20


			0.01623			M4			Breney			2007						M4


			0.21721			M15a			Breney			2007						M15


			0.02663			U4a			Breney			2007						U4


			0.03297			M15a			Breney			2007						M15


			0.01671			H10c			Breney			2007						H10


			0.03385			StandingWater -No NVC			Breney			2007						Water


			0.09122			S27a			Breney			2007						S27


			0.01125			M4			Breney			2007						M4


			0.02439			StandingWater -No NVC			Breney			2007						Water


			0.13146			M23a			Breney			2007						M23


			0.01093			M6c			Breney			2007						M6


			0.16251			M23a			Breney			2007						M23


			0.06817			U4a			Breney			2007						U4


			0.10166			W4			Breney			2007						W4


			0.54226			W10c			Breney			2007						W10


			0.05280			W10c			Breney			2007						W10


			0.13237			W4			Breney			2007						W4


			0.02211			W23c			Breney			2007						W23


			0.03295			W23c			Breney			2007						W23


			0.13170			W23c			Breney			2007						W23


			0.16700			W1			Breney			2007						W1


			0.05635			W23c			Breney			2007						W23


			0.06519			W23c			Breney			2007						W23


			0.08881			W23c			Breney			2007						W23


			23.79693			W1			Breney			2007						W1


			0.02720			M6c			Breney			2007						M6


			0.01750			H4c			Breney			2007						H4


			0.00003			W1			Breney			2007						W1


			0.77801			M15a			Breney			2007						M15


			0.08319			M15a			Breney			2007						M15


			1.56052			M15a			Breney			2007						M15


			2.92503			H4a			Breney			2007						H4


			2.53042			W23c			Breney			2007						W23


			0.13034			U20			Breney			2007						U20


			0.06259			M23a			Breney			2007						M23


			0.01204			U20			Breney			2007						U20


			6.56972			W1			Breney			2007						W1


			0.29101			H4c			Breney			2007						H4


			0.34890			W24b			Carbis Moor, Tregonhay			2004						W24


			0.17907			W1			Carbis Moor, Tregonhay			2004						W1


			0.26314			M23b			Carbis Moor, Tregonhay			2004						M23


			0.15358			W24b			Carbis Moor, Tregonhay			2004						W24


			0.10521			W10c			Carbis Moor, Tregonhay			2004						W10


			0.34267			W24b			Carbis Moor, Tregonhay			2004						W24


			0.22887			MG5			Carbis Moor, Tregonhay			2004						MG5


			0.01294			W24b			Carbis Moor, Tregonhay			2004						W24


			1.58791			M23a			Carbis Moor, Tregonhay			2004						M23


			0.11996			M23a			Carbis Moor, Tregonhay			2004						M23


			0.12848			W24b			Carbis Moor, Tregonhay			2004						W24


			0.06533			M25c			Carbis Moor, Tregonhay			2004						M25


			0.71354			W1			Carbis Moor, Tregonhay			2004						W1


			0.16491			S27a			Carbis Moor, Tregonhay			2004						S27


			0.01556			W24b			Carbis Moor, Tregonhay			2004						W24


			0.00790			W24b			Carbis Moor, Tregonhay			2004						W24


			0.30200			W24b			Carbis Moor, Tregonhay			2004						W24


			0.27598			M27c			Carbis Moor, Tregonhay			2004						M27


			1.90767			M25c			Carbis Moor, Tregonhay			2004						M25


			0.12620			M23b			Carbis Moor, Tregonhay			2004						M23


			0.82821			M23a			Carbis Moor, Tregonhay			2004						M23


			0.20914			M23a			Carbis Moor, Tregonhay			2004						M23


			0.88385			M23b			Carbis Moor, Tregonhay			2004						M23


			0.46282			M25c			Carbis Moor, Tregonhay			2004						M25


			0.17495			W23			Carbis Moor, Tregonhay			2004						W23


			0.00970			M5			Carbis Moor, Tregonhay			2004						M5


			0.00694			M5			Carbis Moor, Tregonhay			2004						M5


			0.01401			M4			Carbis Moor, Tregonhay			2004						M4


			0.49550			M25c			Carbis Moor, Tregonhay			2004						M25


			0.43382			M27c			Carbis Moor, Tregonhay			2004						M27


			7.02548			W1			Carbis Moor, Tregonhay			2004						W1


			0.11085			W24b			Carbis Moor, Tregonhay			2004						W24


			0.04850			W10c			Carbis Moor, Tregonhay			2004						W10


			0.08900			Bare ground			Retire Common			2004						No NVC - Misc.


			0.71764			W1			Retire Common			2004						W1


			1.02403			W1			Retire Common			2004						W1


			1.47346			H4c			Retire Common			2004						H4


			0.56580			W1			Retire Common			2004						W1


			0.73754			H4c			Retire Common			2004						H4


			0.62211			M25c			Retire Common			2004						M25


			0.49329			W4a			Retire Common			2004						W4


			1.05463			M14			Retire Common			2004						M14


			8.69311			H4c			Retire Common			2004						H4


			1.16188			H4c			Retire Common			2004						H4


			0.49397			M25c			Retire Common			2004						M25


			0.15806			W1			Retire Common			2004						W1


			0.56598			W1			Retire Common			2004						W1


			1.50616			W1			Retire Common			2004						W1


			0.32521			W1			Retire Common			2004						W1


			1.40755			W4a			Retire Common			2004						W4


			1.77289			Mosaic W4a, M25c			Retire Common			2004						W4


			0.44975			M25c			Retire Common			2004						M25


			4.70794			W4a			Retire Common			2004						W4


			0.29711			H4c			Retire Common			2004						H4


			0.03478			W22a			Retire Common			2004						W22


			0.74977			W1			Retire Common			2004						W1


			0.36455			H4c			Retire Common			2004						H4


			1.12006			MG5c			Retire Common			2004						MG5


			1.34407			Mosaic M14, M16b			Retire Common			2004						M14


			0.94308			M14, M16b			Retire Common			2004						M14


			0.84230			Mosaic M14, M16b			Retire Common			2004						M14


			0.52356			H4c			Retire Common			2004						H4


			0.31994			Mosaic M16b, M16c			Retire Common			2004						M16


			9.68560			H4c			Retire Common			2004						H4


			0.47277			M25c			Retire Common			2004						M25


			1.84294			M14			Retire Common			2004						M14


			0.76653			M16b			Retire Common			2004						M16


			11.13681			M14			Retire Common			2004						M14


			0.56806			M25c			Retire Common			2004						M25


			0.37024			H4c			Retire Common			2004						H4


			0.04070			W1			Goss & Tregoss			2005						W1


			0.40207			W1			Goss & Tregoss			2005						W1


			0.27266			M23a			Goss & Tregoss			2005						M23


			0.04678			MG10a			Goss & Tregoss			2005						MG10


			0.09171			M23b			Goss & Tregoss			2005						M23


			0.14633			W23			Goss & Tregoss			2005						W23


			0.60735			M23a			Goss & Tregoss			2005						M23


			0.38238			W1			Goss & Tregoss			2005						W1


			0.14535			M21a			Goss & Tregoss			2005						M21


			1.15661			M23a			Goss & Tregoss			2005						M23


			0.06426			W23			Goss & Tregoss			2005						W23


			0.40494			W1			Goss & Tregoss			2005						W1


			1.00410			M25b			Goss & Tregoss			2005						M25


			0.18540			M23b			Goss & Tregoss			2005						M23


			0.61188			M23a			Goss & Tregoss			2005						M23


			3.85629			M25			Goss & Tregoss			2005						M25


			0.10975			M25			Goss & Tregoss			2005						M25


			11.91912			W1			Goss & Tregoss			2005						W1


			0.05208			M25			Goss & Tregoss			2005						M25


			0.17762			MG10			Goss & Tregoss			2005						MG10


			0.16375			M23a			Goss & Tregoss			2005						M23


			0.49525			M25			Goss & Tregoss			2005						M25


			0.74367			M25c			Goss & Tregoss			2005						M25


			0.55487			W1			Goss & Tregoss			2005						W1


			0.25364			W1			Goss & Tregoss			2005						W1


			0.31477			M23a			Goss & Tregoss			2005						M23


			0.33822			W1			Goss & Tregoss			2005						W1


			1.21438			M25/MG6			Goss & Tregoss			2005						M25


			0.62234			M23b			Goss & Tregoss			2005						M23


			2.04505			M25c			Goss & Tregoss			2005						M25


			0.96070			M25c			Goss & Tregoss			2005						M25


			0.28373			W1			Goss & Tregoss			2005						W1


			0.10844			W1			Goss & Tregoss			2005						W1


			0.28039			M25c			Goss & Tregoss			2005						M25


			0.25551			W1			Goss & Tregoss			2005						W1


			0.14203			W1			Goss & Tregoss			2005						W1


			0.14300			M23b			Goss & Tregoss			2005						M23


			0.05484			M21b			Goss & Tregoss			2005						M21


			0.41973			M21b			Goss & Tregoss			2005						M21


			2.20106			M23a 50% / M25a 50%			Goss & Tregoss			2005						M23


			0.38410			W1			Goss & Tregoss			2005						W1


			3.18645			MG6			Goss & Tregoss			2005						MG6


			0.41254			W1			Goss & Tregoss			2005						W1


			0.87432			W1			Goss & Tregoss			2005						W1


			0.25271			W10			Goss & Tregoss			2005						W10


			0.07738			W10			Goss & Tregoss			2005						W10


			0.56173			W1			Goss & Tregoss			2005						W1


			0.60637			W1			Goss & Tregoss			2005						W1


			0.64299			W1			Goss & Tregoss			2005						W1


			0.98507			W1			Goss & Tregoss			2005						W1


			0.08099			W22a			Goss & Tregoss			2005						W22


			0.30854			W1			Goss & Tregoss			2005						W1


			0.26629			W23			Goss & Tregoss			2005						W23


			0.75865			M23a			Goss & Tregoss			2005						M23


			0.05447			W22a			Goss & Tregoss			2005						W22


			0.80276			W1			Goss & Tregoss			2005						W1


			0.09426			M23b			Goss & Tregoss			2005						M23


			0.86348			W1			Goss & Tregoss			2005						W1


			0.24087			W22a			Goss & Tregoss			2005						W22


			0.16094			W1			Goss & Tregoss			2005						W1


			0.07661			W1			Goss & Tregoss			2005						W1


			0.04034			W25			Goss & Tregoss			2005						W25


			0.02558			W22			Goss & Tregoss			2005						W22


			0.21747			W22a			Goss & Tregoss			2005						W22


			0.19144			W10			Goss & Tregoss			2005						W10


			1.15480			W22a			Goss & Tregoss			2005						W22


			6.03941			W1			Goss & Tregoss			2005						W1


			1.30347			W1			Goss & Tregoss			2005						W1


			1.77653			M23b			Goss & Tregoss			2005						M23


			4.44486			M23b			Goss & Tregoss			2005						M23


			0.07395			W25b			Goss & Tregoss			2005						W25


			0.15289			MG6			Goss & Tregoss			2005						MG6


			0.11866			W25b			Goss & Tregoss			2005						W25


			7.27049			W1			Goss & Tregoss			2005						W1


			0.55884			W24			Goss & Tregoss			2005						W24


			0.08739			MG6			Goss & Tregoss			2005						MG6


			0.41544			H4a			Goss & Tregoss			2005						H4


			0.61536			W23			Goss & Tregoss			2005						W23


			0.35040			W23 50% / W24 50%			Goss & Tregoss			2005						W23


			5.85396			H4c			Goss & Tregoss			2005						H4


			2.55646			H4			Goss & Tregoss			2005						H4


			0.31593			W1			Goss & Tregoss			2005						W1


			0.97043			M25 80% / M4c 20%			Goss & Tregoss			2005						M25


			0.00497			W1			Goss & Tregoss			2005						W1


			0.00876			M25c			Goss & Tregoss			2005						M25


			1.45323			W1			Goss & Tregoss			2005						W1


			0.64347			M25c			Goss & Tregoss			2005						M25


			5.78235			M25c 40% /W1 60%			Goss & Tregoss			2005						W1


			0.06970			MG6			Goss & Tregoss			2005						MG6


			0.96531			H4a			Goss & Tregoss			2005						H4


			2.62117			H4c			Goss & Tregoss			2005						H4


			0.25359			H4/W23			Goss & Tregoss			2005						H4


			2.07364			M21b			Goss & Tregoss			2005						M21


			0.01232			H4			Goss & Tregoss			2005						H4


			0.36741			M14			Goss & Tregoss			2005						M14


			0.01201			M14			Goss & Tregoss			2005						M14


			2.65796			M25c			Goss & Tregoss			2005						M25


			0.04271			M23a			Goss & Tregoss			2005						M23


			0.62740			M23b			Goss & Tregoss			2005						M23


			0.90684			M23b			Goss & Tregoss			2005						M23


			0.02692			Open Water			Goss & Tregoss			2005						Water


			0.07508			W23			Goss & Tregoss			2005						W23


			0.28842			M23b			Goss & Tregoss			2005						M23


			0.41977			M23b			Goss & Tregoss			2005						M23


			0.57328			M23			Goss & Tregoss			2005						M23


			0.00658			S3			Goss & Tregoss			2005						S3


			0.00309			Open Water			Goss & Tregoss			2005						Water


			0.00336			S3			Goss & Tregoss			2005						S3


			0.03829			S3			Goss & Tregoss			2005						S3


			0.31118			M23a			Goss & Tregoss			2005						M23


			0.22226			W22			Goss & Tregoss			2005						W22


			0.70034			W1			Goss & Tregoss			2005						W1


			0.13453			S3			Goss & Tregoss			2005						S3


			0.16071			M23			Goss & Tregoss			2005						M23


			0.19628			M23b			Goss & Tregoss			2005						M23


			0.09069			S3			Goss & Tregoss			2005						S3


			0.00782			S3			Goss & Tregoss			2005						S3


			0.00367			S3			Goss & Tregoss			2005						S3


			0.03458			M25			Goss & Tregoss			2005						M25


			1.55233			W1			Goss & Tregoss			2005						W1


			0.03466			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.08794			W25			Goss & Tregoss			2005						W25


			0.01271			W23			Goss & Tregoss			2005						W23


			0.11983			M14			Goss & Tregoss			2005						M14


			0.38436			H4d			Goss & Tregoss			2005						H4


			0.02222			M14			Goss & Tregoss			2005						M14


			0.02452			M14			Goss & Tregoss			2005						M14


			0.14385			W23			Goss & Tregoss			2005						W23


			2.18278			M25a			Goss & Tregoss			2005						M25


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.02946			W1			Goss & Tregoss			2005						W1


			0.09395			M25a			Goss & Tregoss			2005						M25


			0.17859			H4d			Goss & Tregoss			2005						H4


			0.05204			M21			Goss & Tregoss			2005						M21


			0.83282			M14			Goss & Tregoss			2005						M14


			0.03206			M21			Goss & Tregoss			2005						M21


			0.21598			M25			Goss & Tregoss			2005						M25


			0.30970			M21			Goss & Tregoss			2005						M21


			1.98405			W1			Goss & Tregoss			2005						W1


			0.20763			W1			Goss & Tregoss			2005						W1


			0.02435			M25c			Goss & Tregoss			2005						M25


			0.23261			H4			Goss & Tregoss			2005						H4


			0.27419			W23			Goss & Tregoss			2005						W23


			0.06331			H4			Goss & Tregoss			2005						H4


			0.51718			M25			Goss & Tregoss			2005						M25


			0.12271			M21			Goss & Tregoss			2005						M21


			0.01646			M16			Goss & Tregoss			2005						M16


			0.11943			H4d			Goss & Tregoss			2005						H4


			0.03784			M14			Goss & Tregoss			2005						M14


			0.03321			M21			Goss & Tregoss			2005						M21


			0.17457			M25a			Goss & Tregoss			2005						M25


			0.00557			M21			Goss & Tregoss			2005						M21


			0.00482			M21			Goss & Tregoss			2005						M21


			0.00951			M21			Goss & Tregoss			2005						M21


			1.97263			H4			Goss & Tregoss			2005						H4


			0.02398			M14			Goss & Tregoss			2005						M14


			0.01593			M25			Goss & Tregoss			2005						M25


			0.01020			M14			Goss & Tregoss			2005						M14


			3.86679			M25a			Goss & Tregoss			2005						M25


			0.01368			H4			Goss & Tregoss			2005						H4


			0.13405			H4a			Goss & Tregoss			2005						H4


			0.32231			H4c			Goss & Tregoss			2005						H4


			0.18998			M25a			Goss & Tregoss			2005						M25


			0.08464			H4d			Goss & Tregoss			2005						H4


			0.08090			H4c			Goss & Tregoss			2005						H4


			0.13802			M16a			Goss & Tregoss			2005						M16


			0.10005			W1			Goss & Tregoss			2005						W1


			0.17714			M25a			Goss & Tregoss			2005						M25


			0.00974			M21			Goss & Tregoss			2005						M21


			0.61266			M14			Goss & Tregoss			2005						M14


			0.41617			H4			Goss & Tregoss			2005						H4


			0.12863			M21b			Goss & Tregoss			2005						M21


			0.10949			H4			Goss & Tregoss			2005						H4


			0.00346			M2a			Goss & Tregoss			2005						M2


			0.00537			M6a			Goss & Tregoss			2005						M6


			0.00469			M29			Goss & Tregoss			2005						M29


			0.12415			H4a			Goss & Tregoss			2005						H4


			0.29854			W1/W23 /NoNVCScrub			Goss & Tregoss			2005						W1


			0.01757			M21			Goss & Tregoss			2005						M21


			0.20098			M14			Goss & Tregoss			2005						M14


			0.02443			M14			Goss & Tregoss			2005						M14


			0.05325			M14			Goss & Tregoss			2005						M14


			0.95062			H4d			Goss & Tregoss			2005						H4


			0.11217			W1			Goss & Tregoss			2005						W1


			0.11931			M25			Goss & Tregoss			2005						M25


			0.16574			M25c			Goss & Tregoss			2005						M25


			0.11805			H4a			Goss & Tregoss			2005						H4


			0.08742			H4d			Goss & Tregoss			2005						H4


			0.05839			M6			Goss & Tregoss			2005						M6


			0.12201			M25a			Goss & Tregoss			2005						M25


			0.69536			M25			Goss & Tregoss			2005						M25


			0.13521			H4			Goss & Tregoss			2005						H4


			0.13074			M23b			Goss & Tregoss			2005						M23


			0.25894			W23			Goss & Tregoss			2005						W23


			0.23529			M25c			Goss & Tregoss			2005						M25


			0.36202			M23b			Goss & Tregoss			2005						M23


			0.00852			M29			Goss & Tregoss			2005						M29


			0.00965			M29			Goss & Tregoss			2005						M29


			0.02170			A24b			Goss & Tregoss			2005						A24


			0.00809			M29			Goss & Tregoss			2005						M29


			0.03249			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.13320			W25			Goss & Tregoss			2005						W25


			0.58787			W1			Goss & Tregoss			2005						W1


			1.42714			W1			Goss & Tregoss			2005						W1


			0.02673			W25			Goss & Tregoss			2005						W25


			1.52502			M25			Goss & Tregoss			2005						M25


			0.02004			M29			Goss & Tregoss			2005						M29


			0.06134			W22			Goss & Tregoss			2005						W22


			0.13870			W1			Goss & Tregoss			2005						W1


			0.15599			H4c			Goss & Tregoss			2005						H4


			0.15132			W23			Goss & Tregoss			2005						W23


			0.13635			W22			Goss & Tregoss			2005						W22


			0.05446			W1			Goss & Tregoss			2005						W1


			0.02322			W22			Goss & Tregoss			2005						W22


			0.04184			W23			Goss & Tregoss			2005						W23


			0.89753			H4c			Goss & Tregoss			2005						H4


			0.01135			W1			Goss & Tregoss			2005						W1


			0.01310			W23			Goss & Tregoss			2005						W23


			0.08728			OV27			Goss & Tregoss			2005						OV27


			0.53790			W22			Goss & Tregoss			2005						W22


			0.33635			H4a			Goss & Tregoss			2005						H4


			0.29525			W23			Goss & Tregoss			2005						W23


			0.02801			W1			Goss & Tregoss			2005						W1


			0.36590			W1			Goss & Tregoss			2005						W1


			0.06294			W23			Goss & Tregoss			2005						W23


			0.22373			H4a			Goss & Tregoss			2005						H4


			0.01756			W23			Goss & Tregoss			2005						W23


			0.04817			W1			Goss & Tregoss			2005						W1


			0.37820			H4			Goss & Tregoss			2005						H4


			0.17941			W1			Goss & Tregoss			2005						W1


			1.04885			H4			Goss & Tregoss			2005						H4


			0.17671			W23			Goss & Tregoss			2005						W23


			0.00009			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.11101			W23			Goss & Tregoss			2005						W23


			0.91424			H4c			Goss & Tregoss			2005						H4


			0.06062			W23			Goss & Tregoss			2005						W23


			0.16259			W25			Goss & Tregoss			2005						W25


			0.61045			W1			Goss & Tregoss			2005						W1


			0.89887			M25c			Goss & Tregoss			2005						M25


			0.02617			S3			Goss & Tregoss			2005						S3


			0.30781			M23			Goss & Tregoss			2005						M23


			0.88193			W23			Goss & Tregoss			2005						W23


			0.49456			M25b			Goss & Tregoss			2005						M25


			0.00003			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.42472			W23			Goss & Tregoss			2005						W23


			0.28897			M25			Goss & Tregoss			2005						M25


			0.14341			W23			Goss & Tregoss			2005						W23


			0.01040			M25			Goss & Tregoss			2005						M25


			0.63626			W23			Goss & Tregoss			2005						W23


			0.07123			W1			Goss & Tregoss			2005						W1


			0.52931			M25			Goss & Tregoss			2005						M25


			1.66297			H4c			Goss & Tregoss			2005						H4


			1.08909			W23			Goss & Tregoss			2005						W23


			0.16513			M25			Goss & Tregoss			2005						M25


			0.19585			M23b			Goss & Tregoss			2005						M23


			0.55631			W1			Goss & Tregoss			2005						W1


			0.50021			M25			Goss & Tregoss			2005						M25


			1.10802			M23			Goss & Tregoss			2005						M23


			0.04946			M25			Goss & Tregoss			2005						M25


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.10103			W1			Goss & Tregoss			2005						W1


			0.22922			M25b			Goss & Tregoss			2005						M25


			0.15859			W1			Goss & Tregoss			2005						W1


			0.04093			M23a			Goss & Tregoss			2005						M23


			0.03141			S27b			Goss & Tregoss			2005						S27


			0.02963			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.09133			M25			Goss & Tregoss			2005						M25


			0.52064			M23b			Goss & Tregoss			2005						M23


			0.01680			S27b			Goss & Tregoss			2005						S27


			0.05213			M25b			Goss & Tregoss			2005						M25


			0.16486			S27			Goss & Tregoss			2005						S27


			0.00002			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.47239			M25b			Goss & Tregoss			2005						M25


			0.11407			M23a			Goss & Tregoss			2005						M23


			0.13169			S27b			Goss & Tregoss			2005						S27


			0.40420			M25			Goss & Tregoss			2005						M25


			0.17516			S27b			Goss & Tregoss			2005						S27


			6.23450			M25a			Goss & Tregoss			2005						M25


			0.16016			M25c			Goss & Tregoss			2005						M25


			0.13921			M23b			Goss & Tregoss			2005						M23


			0.06039			H8			Goss & Tregoss			2005						H8


			0.22701			M25			Goss & Tregoss			2005						M25


			0.03873			S27a			Goss & Tregoss			2005						S27


			0.12145			H8			Goss & Tregoss			2005						H8


			0.22393			M25			Goss & Tregoss			2005						M25


			0.02808			H8			Goss & Tregoss			2005						H8


			0.26730			W1			Goss & Tregoss			2005						W1


			0.24008			M25			Goss & Tregoss			2005						M25


			0.29950			W23			Goss & Tregoss			2005						W23


			0.14370			M23b			Goss & Tregoss			2005						M23


			0.49477			M25			Goss & Tregoss			2005						M25


			0.00003			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.17987			M25			Goss & Tregoss			2005						M25


			0.04243			M23a			Goss & Tregoss			2005						M23


			0.30646			M25b			Goss & Tregoss			2005						M25


			0.02978			M25			Goss & Tregoss			2005						M25


			1.59775			M25a			Goss & Tregoss			2005						M25


			0.00324			M3			Goss & Tregoss			2005						M3


			0.05784			M21b			Goss & Tregoss			2005						M21


			0.02512			M25			Goss & Tregoss			2005						M25


			0.07825			M21b			Goss & Tregoss			2005						M21


			0.12242			S27b			Goss & Tregoss			2005						S27


			0.05622			M25c			Goss & Tregoss			2005						M25


			0.00859			S27			Goss & Tregoss			2005						S27


			0.00697			M3			Goss & Tregoss			2005						M3


			2.48531			M25			Goss & Tregoss			2005						M25


			0.00940			S27b			Goss & Tregoss			2005						S27


			0.00435			S27			Goss & Tregoss			2005						S27


			0.00252			S27			Goss & Tregoss			2005						S27


			0.00141			M3			Goss & Tregoss			2005						M3


			0.00139			M3			Goss & Tregoss			2005						M3


			0.00452			M2			Goss & Tregoss			2005						M2


			0.00370			S27a			Goss & Tregoss			2005						S27


			0.00461			S27a			Goss & Tregoss			2005						S27


			0.00403			M2			Goss & Tregoss			2005						M2


			0.00265			M2			Goss & Tregoss			2005						M2


			0.00174			M2			Goss & Tregoss			2005						M2


			0.00190			M2			Goss & Tregoss			2005						M2


			0.00222			M2			Goss & Tregoss			2005						M2


			0.24761			S27a			Goss & Tregoss			2005						S27


			0.10493			S27a			Goss & Tregoss			2005						S27


			0.07772			S10b			Goss & Tregoss			2005						S10


			0.07346			S27a			Goss & Tregoss			2005						S27


			0.05072			M23b			Goss & Tregoss			2005						M23


			0.02558			W1			Goss & Tregoss			2005						W1


			0.02516			W1			Goss & Tregoss			2005						W1


			0.52902			M23b			Goss & Tregoss			2005						M23


			0.03118			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.06318			M23b			Goss & Tregoss			2005						M23


			0.00008			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.23562			S27b			Goss & Tregoss			2005						S27


			0.07291			M25b			Goss & Tregoss			2005						M25


			0.18408			M25c			Goss & Tregoss			2005						M25


			0.22843			S27b			Goss & Tregoss			2005						S27


			0.03627			S27a			Goss & Tregoss			2005						S27


			0.01038			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.02507			S27a			Goss & Tregoss			2005						S27


			0.11196			S27b			Goss & Tregoss			2005						S27


			0.35016			S10b			Goss & Tregoss			2005						S10


			0.01820			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.08631			W1			Goss & Tregoss			2005						W1


			0.12906			S27b			Goss & Tregoss			2005						S27


			0.15456			S10b			Goss & Tregoss			2005						S10


			0.12925			W1			Goss & Tregoss			2005						W1


			0.02578			S10b			Goss & Tregoss			2005						S10


			0.02941			MG10			Goss & Tregoss			2005						MG10


			0.00027			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.14382			S10b			Goss & Tregoss			2005						S10


			2.22147			M23b			Goss & Tregoss			2005						M23


			0.05996			S27b			Goss & Tregoss			2005						S27


			0.02486			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			1.22092			S27b			Goss & Tregoss			2005						S27


			4.52174			W1			Goss & Tregoss			2005						W1


			0.43123			S27b			Goss & Tregoss			2005						S27


			1.07803			S10b			Goss & Tregoss			2005						S10


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.72828			S10b			Goss & Tregoss			2005						S10


			0.11623			M25c			Goss & Tregoss			2005						M25


			0.31510			M23b			Goss & Tregoss			2005						M23


			0.09323			M23a			Goss & Tregoss			2005						M23


			0.16997			M25b			Goss & Tregoss			2005						M25


			0.06986			M23a			Goss & Tregoss			2005						M23


			0.06729			S10b			Goss & Tregoss			2005						S10


			0.52342			W23			Goss & Tregoss			2005						W23


			0.17357			S10a			Goss & Tregoss			2005						S10


			0.31598			W1,NotSurveyed			Goss & Tregoss			2005						W1


			1.95111			W1,NotSurveyed			Goss & Tregoss			2005						W1


			0.04499			W23			Goss & Tregoss			2005						W23


			0.29888			S27a			Goss & Tregoss			2005						S27


			0.04899			S10			Goss & Tregoss			2005						S10


			1.72192			W1,NotSurveyed			Goss & Tregoss			2005						W1


			0.00002			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.27937			S10b			Goss & Tregoss			2005						S10


			0.69363			M23b			Goss & Tregoss			2005						M23


			0.65655			M25			Goss & Tregoss			2005						M25


			0.02541			H8			Goss & Tregoss			2005						H8


			0.35345			MG10			Goss & Tregoss			2005						MG10


			0.05608			W21			Goss & Tregoss			2005						W21


			0.05686			W24			Goss & Tregoss			2005						W24


			0.02421			W25			Goss & Tregoss			2005						W25


			0.84526			W1			Goss & Tregoss			2005						W1


			0.48102			M25a			Goss & Tregoss			2005						M25


			0.85466			M23b			Goss & Tregoss			2005						M23


			0.48231			M23a			Goss & Tregoss			2005						M23


			0.21298			M25b			Goss & Tregoss			2005						M25


			0.11536			W25			Goss & Tregoss			2005						W25


			0.39120			M25			Goss & Tregoss			2005						M25


			0.05467			M23b			Goss & Tregoss			2005						M23


			0.06600			W1			Goss & Tregoss			2005						W1


			0.19009			Open Water			Goss & Tregoss			2005						Water


			0.05065			A7a			Goss & Tregoss			2005						A7


			2.15815			W1			Goss & Tregoss			2005						W1


			0.87704			M23b			Goss & Tregoss			2005						M23


			0.22981			M23			Goss & Tregoss			2005						M23


			12.13626			W1			Goss & Tregoss			2005						W1


			0.34060			M25b			Goss & Tregoss			2005						M25


			1.39772			M25			Goss & Tregoss			2005						M25


			1.05106			M25/NoNVCScrub			Goss & Tregoss			2005						M25


			0.19973			M23b			Goss & Tregoss			2005						M23


			0.17404			W1			Goss & Tregoss			2005						W1


			0.00004			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.03748			M23b			Goss & Tregoss			2005						M23


			0.58732			M25c			Goss & Tregoss			2005						M25


			0.18451			M25c			Goss & Tregoss			2005						M25


			0.27133			M25b			Goss & Tregoss			2005						M25


			3.27885			M25b			Goss & Tregoss			2005						M25


			0.80778			M23b			Goss & Tregoss			2005						M23


			1.22102			M23b			Goss & Tregoss			2005						M23


			0.65198			M23b			Goss & Tregoss			2005						M23


			0.06949			S10			Goss & Tregoss			2005						S10


			0.52105			W1			Goss & Tregoss			2005						W1


			1.05599			W1			Goss & Tregoss			2005						W1


			0.69860			M25c			Goss & Tregoss			2005						M25


			1.36692			M23b			Goss & Tregoss			2005						M23


			0.11780			W1			Goss & Tregoss			2005						W1


			0.01198			MG6			Goss & Tregoss			2005						MG6


			0.12630			W22a			Goss & Tregoss			2005						W22


			0.01788			MG6			Goss & Tregoss			2005						MG6


			0.17242			W24a			Goss & Tregoss			2005						W24


			0.04777			MG6			Goss & Tregoss			2005						MG6


			0.11189			M23b			Goss & Tregoss			2005						M23


			0.09847			W24a			Goss & Tregoss			2005						W24


			0.05312			W22a			Goss & Tregoss			2005						W22


			0.23608			W24a			Goss & Tregoss			2005						W24


			0.27828			M23b			Goss & Tregoss			2005						M23


			0.31930			U4a			Goss & Tregoss			2005						U4


			0.08171			U4a			Goss & Tregoss			2005						U4


			0.11029			W24a			Goss & Tregoss			2005						W24


			0.06548			MG6			Goss & Tregoss			2005						MG6


			0.07120			MG6			Goss & Tregoss			2005						MG6


			0.02412			W23c			Goss & Tregoss			2005						W23


			0.08355			M23b			Goss & Tregoss			2005						M23


			0.04149			W23			Goss & Tregoss			2005						W23


			0.12597			M23b			Goss & Tregoss			2005						M23


			0.24569			M23b			Goss & Tregoss			2005						M23


			0.37711			W23c			Goss & Tregoss			2005						W23


			0.66663			M23b			Goss & Tregoss			2005						M23


			0.31139			S10			Goss & Tregoss			2005						S10


			0.08691			M23b			Goss & Tregoss			2005						M23


			0.00676			M25c			Goss & Tregoss			2005						M25


			0.28902			S27a			Goss & Tregoss			2005						S27


			0.23729			M6c			Goss & Tregoss			2005						M6


			10.31456			W1			Goss & Tregoss			2005						W1


			0.06901			S10			Goss & Tregoss			2005						S10


			0.02761			S10			Goss & Tregoss			2005						S10


			0.14007			S27a			Goss & Tregoss			2005						S27


			0.02146			S27a			Goss & Tregoss			2005						S27


			1.26794			M25c			Goss & Tregoss			2005						M25


			0.01901			S27a			Goss & Tregoss			2005						S27


			0.01157			S27a			Goss & Tregoss			2005						S27


			0.16352			S10			Goss & Tregoss			2005						S10


			0.28616			S10			Goss & Tregoss			2005						S10


			0.01587			M23b			Goss & Tregoss			2005						M23


			0.12012			W1			Goss & Tregoss			2005						W1


			0.10677			W23c			Goss & Tregoss			2005						W23


			0.05716			S27a			Goss & Tregoss			2005						S27


			0.26926			M23b			Goss & Tregoss			2005						M23


			0.54582			M25c			Goss & Tregoss			2005						M25


			0.97614			M23b			Goss & Tregoss			2005						M23


			0.05184			S27a			Goss & Tregoss			2005						S27


			0.07556			S10			Goss & Tregoss			2005						S10


			0.02490			M25c			Goss & Tregoss			2005						M25


			0.20700			S10			Goss & Tregoss			2005						S10


			0.03316			M25c			Goss & Tregoss			2005						M25


			0.03771			M23a			Goss & Tregoss			2005						M23


			0.02174			W1			Goss & Tregoss			2005						W1


			0.01403			W22a			Goss & Tregoss			2005						W22


			0.00934			W24a			Goss & Tregoss			2005						W24


			0.01100			H8b			Goss & Tregoss			2005						H8


			0.34905			M15a			Goss & Tregoss			2005						M15


			0.01272			M6d			Goss & Tregoss			2005						M6


			0.06467			M25c			Goss & Tregoss			2005						M25


			0.01592			W24a			Goss & Tregoss			2005						W24


			0.13719			S27a			Goss & Tregoss			2005						S27


			0.04705			S10			Goss & Tregoss			2005						S10


			0.02502			H4a			Goss & Tregoss			2005						H4


			0.02621			M25b			Goss & Tregoss			2005						M25


			0.06020			M25b			Goss & Tregoss			2005						M25


			0.01742			M23			Goss & Tregoss			2005						M23


			0.04068			W24a			Goss & Tregoss			2005						W24


			0.03446			W24a			Goss & Tregoss			2005						W24


			0.01214			M1			Goss & Tregoss			2005						M1


			0.00375			M1			Goss & Tregoss			2005						M1


			0.00307			M1			Goss & Tregoss			2005						M1


			0.00543			M1			Goss & Tregoss			2005						M1


			0.00554			M1			Goss & Tregoss			2005						M1


			0.02356			M1			Goss & Tregoss			2005						M1


			1.17658			U3			Goss & Tregoss			2005						U3


			0.03889			H4a			Goss & Tregoss			2005						H4


			0.01876			M25b			Goss & Tregoss			2005						M25


			0.12105			S27a			Goss & Tregoss			2005						S27


			0.02986			M23a			Goss & Tregoss			2005						M23


			0.11633			S27a			Goss & Tregoss			2005						S27


			0.06318			M23a			Goss & Tregoss			2005						M23


			0.02376			M6c			Goss & Tregoss			2005						M6


			0.03845			M21a			Goss & Tregoss			2005						M21


			0.29413			H8b			Goss & Tregoss			2005						H8


			0.13638			M25b			Goss & Tregoss			2005						M25


			0.03729			H4a			Goss & Tregoss			2005						H4


			0.11306			W21a			Goss & Tregoss			2005						W21


			0.03918			M15a			Goss & Tregoss			2005						M15


			0.27710			M25b			Goss & Tregoss			2005						M25


			0.04891			M25a			Goss & Tregoss			2005						M25


			0.03656			M15a			Goss & Tregoss			2005						M15


			0.50988			S27a			Goss & Tregoss			2005						S27


			0.03654			W23c			Goss & Tregoss			2005						W23


			0.04491			M25c			Goss & Tregoss			2005						M25


			1.65567			W1			Goss & Tregoss			2005						W1


			0.02157			M25c			Goss & Tregoss			2005						M25


			0.17398			M23b			Goss & Tregoss			2005						M23


			0.04682			W1			Goss & Tregoss			2005						W1


			0.39346			M25c			Goss & Tregoss			2005						M25


			0.04574			S27a			Goss & Tregoss			2005						S27


			0.01865			W1			Goss & Tregoss			2005						W1


			0.12868			W1			Goss & Tregoss			2005						W1


			0.06536			M23a			Goss & Tregoss			2005						M23


			1.09617			S27a			Goss & Tregoss			2005						S27


			1.06274			M25c			Goss & Tregoss			2005						M25


			2.80630			W1			Goss & Tregoss			2005						W1


			0.04601			MG10a			Goss & Tregoss			2005						MG10


			0.03435			W25b			Goss & Tregoss			2005						W25


			0.03915			W22a			Goss & Tregoss			2005						W22


			0.08836			M23b			Goss & Tregoss			2005						M23


			0.43579			M23a			Goss & Tregoss			2005						M23


			0.02236			W23c			Goss & Tregoss			2005						W23


			0.36776			M25c			Goss & Tregoss			2005						M25


			0.03269			W25b			Goss & Tregoss			2005						W25


			0.72620			Species-richM23b*			Goss & Tregoss			2005						M23


			0.07180			W25b			Goss & Tregoss			2005						W25


			0.03555			MG10a			Goss & Tregoss			2005						MG10


			0.14771			Species-richM23b*			Goss & Tregoss			2005						M23


			0.02805			MG10a			Goss & Tregoss			2005						MG10


			0.32316			M25c			Goss & Tregoss			2005						M25


			0.02727			W25			Goss & Tregoss			2005						W25


			0.34525			M25c			Goss & Tregoss			2005						M25


			0.11641			W25b			Goss & Tregoss			2005						W25


			0.04006			W23c			Goss & Tregoss			2005						W23


			0.00910			W23c			Goss & Tregoss			2005						W23


			0.02034			W23c			Goss & Tregoss			2005						W23


			0.09436			W1			Goss & Tregoss			2005						W1


			0.04631			M23b			Goss & Tregoss			2005						M23


			0.06031			W10c			Goss & Tregoss			2005						W10


			0.07577			W22a			Goss & Tregoss			2005						W22


			0.02035			W23c			Goss & Tregoss			2005						W23


			0.52152			M25c			Goss & Tregoss			2005						M25


			0.19298			M25c			Goss & Tregoss			2005						M25


			0.03442			W25b			Goss & Tregoss			2005						W25


			0.09115			M25c			Goss & Tregoss			2005						M25


			0.09059			W22a			Goss & Tregoss			2005						W22


			0.02160			M23b			Goss & Tregoss			2005						M23


			0.01702			M23b			Goss & Tregoss			2005						M23


			0.34838			OV24			Goss & Tregoss			2005						OV24


			0.04617			M23b			Goss & Tregoss			2005						M23


			0.17841			M23b			Goss & Tregoss			2005						M23


			0.51189			M25b			Goss & Tregoss			2005						M25


			0.03961			M23b			Goss & Tregoss			2005						M23


			0.07181			M25c			Goss & Tregoss			2005						M25


			0.15782			W1			Goss & Tregoss			2005						W1


			0.03485			Species-richM23b*			Goss & Tregoss			2005						M23


			0.03436			W1			Goss & Tregoss			2005						W1


			0.02615			M25a			Goss & Tregoss			2005						M25


			0.01910			M23b			Goss & Tregoss			2005						M23


			2.18201			W1			Goss & Tregoss			2005						W1


			0.09837			W23c			Goss & Tregoss			2005						W23


			0.02567			W23c			Goss & Tregoss			2005						W23


			0.07905			W23c			Goss & Tregoss			2005						W23


			0.02713			W1			Goss & Tregoss			2005						W1


			0.12277			M25a			Goss & Tregoss			2005						M25


			0.13825			Species-richM23b*			Goss & Tregoss			2005						M23


			0.03598			U4a			Goss & Tregoss			2005						U4


			1.13164			M25c			Goss & Tregoss			2005						M25


			0.03605			W1			Goss & Tregoss			2005						W1


			0.01658			S27a			Goss & Tregoss			2005						S27


			0.31293			S27a			Goss & Tregoss			2005						S27


			2.06830			W1			Goss & Tregoss			2005						W1


			0.01815			H4a			Goss & Tregoss			2005						H4


			0.10008			S27a			Goss & Tregoss			2005						S27


			0.20392			M25c			Goss & Tregoss			2005						M25


			0.02964			S14d			Goss & Tregoss			2005						S14


			0.15705			U4b			Goss & Tregoss			2005						U4


			0.04551			W22a			Goss & Tregoss			2005						W22


			0.07050			W22a			Goss & Tregoss			2006						W22


			0.01432			W23a			Goss & Tregoss			2005						W23


			0.03559			W22a			Goss & Tregoss			2005						W22


			3.00971			W1			Goss & Tregoss			2005						W1


			0.16957			S27a			Goss & Tregoss			2005						S27


			1.09299			H4a			Goss & Tregoss			2005						H4


			3.61348			W1			Goss & Tregoss			2005						W1


			0.07036			U4b			Goss & Tregoss			2005						U4


			0.06138			W22a			Goss & Tregoss			2005						W22


			0.02741			W23a			Goss & Tregoss			2005						W23


			0.03601			M23a			Goss & Tregoss			2005						M23


			0.25793			M25c			Goss & Tregoss			2005						M25


			0.29157			W1			Goss & Tregoss			2005						W1


			0.06890			M25b			Goss & Tregoss			2005						M25


			0.23392			U4b			Goss & Tregoss			2005						U4


			0.01168			M1			Goss & Tregoss			2005						M1


			0.00998			M6d			Goss & Tregoss			2005						M6


			0.14510			M6d			Goss & Tregoss			2005						M6


			0.01796			S27a			Goss & Tregoss			2005						S27


			0.02829			M15a			Goss & Tregoss			2005						M15


			0.01632			M1			Goss & Tregoss			2005						M1


			0.04845			M25a			Goss & Tregoss			2005						M25


			0.06805			M25a			Goss & Tregoss			2005						M25


			2.84292			M25c			Goss & Tregoss			2005						M25


			0.27661			M23b			Goss & Tregoss			2005						M23


			0.48276			MG10a			Goss & Tregoss			2005						MG10


			0.44583			M25c			Goss & Tregoss			2005						M25


			0.04441			S3			Goss & Tregoss			2005						S3


			0.12735			S3			Goss & Tregoss			2005						S3


			0.23821			M25c			Goss & Tregoss			2005						M25


			0.01598			W23c			Goss & Tregoss			2005						W23


			0.15310			M23b			Goss & Tregoss			2005						M23


			0.86579			MG6			Goss & Tregoss			2005						MG6


			0.13369			M23b			Goss & Tregoss			2005						M23


			0.14767			W23c			Goss & Tregoss			2005						W23


			0.48023			M25c			Goss & Tregoss			2005						M25


			0.01381			W23c			Goss & Tregoss			2005						W23


			0.03296			W1			Goss & Tregoss			2005						W1


			0.01858			W25			Goss & Tregoss			2005						W25


			0.14367			Species-richM23b*			Goss & Tregoss			2005						M23


			0.01527			W23c			Goss & Tregoss			2005						W23


			0.18800			Species-richM23b*			Goss & Tregoss			2005						M23


			0.01681			W23c			Goss & Tregoss			2005						W23


			0.21364			W1			Goss & Tregoss			2005						W1


			4.97401			W1			Goss & Tregoss			2005						W1


			0.02425			M23b			Goss & Tregoss			2005						M23


			0.02160			M23b			Goss & Tregoss			2005						M23


			0.03226			U4a			Goss & Tregoss			2005						U4


			0.05317			M23b			Goss & Tregoss			2005						M23


			0.15250			M23b			Goss & Tregoss			2005						M23


			0.01765			W23			Goss & Tregoss			2005						W23


			0.02912			M25a			Goss & Tregoss			2005						M25


			0.02626			M25b			Goss & Tregoss			2005						M25


			0.02851			M25b			Goss & Tregoss			2005						M25


			0.03536			M23b			Goss & Tregoss			2005						M23


			0.02298			W1			Goss & Tregoss			2005						W1


			0.01048			MG10a			Goss & Tregoss			2005						MG10


			0.06529			S14c			Goss & Tregoss			2005						S14


			0.46067			MG10a			Goss & Tregoss			2005						MG10


			0.81377			M23b			Goss & Tregoss			2005						M23


			0.51527			MG10			Goss & Tregoss			2005						MG10


			1.13878			MG7a			Goss & Tregoss			2005						MG7


			0.05709			M23a			Goss & Tregoss			2005						M23


			0.08840			M25c			Goss & Tregoss			2005						M25


			0.06014			M23a			Goss & Tregoss			2005						M23


			0.04034			Species-richM23b*			Goss & Tregoss			2005						M23


			0.23532			M23b			Goss & Tregoss			2005						M23


			1.47812			W1			Goss & Tregoss			2005						W1


			0.24205			M25c			Goss & Tregoss			2005						M25


			0.53734			MG10			Goss & Tregoss			2005						MG10


			0.02840			W22a			Goss & Tregoss			2005						W22


			1.91939			W1			Goss & Tregoss			2005						W1


			0.03484			W6d			Goss & Tregoss			2005						W6


			0.07933			W6d			Goss & Tregoss			2005						W6


			1.40584			W6d			Goss & Tregoss			2005						W6


			0.03620			Species-richM23b*			Goss & Tregoss			2005						M23


			1.62952			W1			Goss & Tregoss			2005						W1


			0.34075			U20c			Goss & Tregoss			2005						U20


			0.02974			U20c			Goss & Tregoss			2005						U20


			0.07090			W1			Goss & Tregoss			2005						W1


			0.03762			U20c			Goss & Tregoss			2005						U20


			0.33395			W1			Goss & Tregoss			2005						W1


			0.04824			OV23b			Goss & Tregoss			2005						OV23


			0.06709			U20c			Goss & Tregoss			2005						U20


			0.06491			W1			Goss & Tregoss			2005						W1


			0.24430			U20c			Goss & Tregoss			2005						U20


			0.94441			Mosaic			Goss & Tregoss			2005						No NVC - Mosaic


			0.35198			U20c			Goss & Tregoss			2005						U20


			0.04420			H4a			Goss & Tregoss			2005						H4


			0.01576			U20c			Goss & Tregoss			2005						U20


			0.18518			Open Water			Goss & Tregoss			2005						Water


			0.34336			W1			Goss & Tregoss			2005						W1


			0.18295			W25b			Goss & Tregoss			2005						W25


			0.70742			W1			Goss & Tregoss			2005						W1


			0.07440			U20c			Goss & Tregoss			2005						U20


			0.74297			W10c			Goss & Tregoss			2005						W10


			0.04358			W23c			Goss & Tregoss			2005						W23


			5.45671			W10c			Goss & Tregoss			2005						W10


			0.03006			W22a			Goss & Tregoss			2005						W22


			0.21950			W1			Goss & Tregoss			2005						W1


			0.18504			M27a			Goss & Tregoss			2005						M27


			1.13846			W6d			Goss & Tregoss			2005						W6


			0.18476			M15a			Goss & Tregoss			2005						M15


			0.05670			S12d			Goss & Tregoss			2005						S12


			0.32540			S27a			Goss & Tregoss			2005						S27


			0.54398			W23c			Goss & Tregoss			2005						W23


			0.02265			MG1d			Goss & Tregoss			2005						MG1


			0.07238			Open Water			Goss & Tregoss			2005						Water


			2.99677			W1			Goss & Tregoss			2005						W1


			0.05822			W1			Goss & Tregoss			2005						W1


			0.05044			W1			Goss & Tregoss			2005						W1


			0.09963			W1			Goss & Tregoss			2005						W1


			0.42122			W1			Goss & Tregoss			2005						W1


			0.75828			W1			Goss & Tregoss			2005						W1


			4.19618			W1			Goss & Tregoss			2005						W1


			2.67232			W1			Goss & Tregoss			2005						W1


			0.00000			MG6			Goss & Tregoss			2005						MG6


			0.42233			M23b			Goss & Tregoss			2005						M23


			2.41184			W1			Goss & Tregoss			2005						W1


			1.78270			M25c			Goss & Tregoss			2005						M25


			0.06040			M23b			Goss & Tregoss			2005						M23


			0.22513			W1			Goss & Tregoss			2005						W1


			0.06440			M23b			Goss & Tregoss			2005						M23


			0.01325			M23b			Goss & Tregoss			2005						M23


			0.10349			MG10a			Goss & Tregoss			2005						MG10


			0.01758			W22a			Goss & Tregoss			2005						W22


			0.03571			MG10			Goss & Tregoss			2005						MG10


			0.06647			M25c			Goss & Tregoss			2005						M25


			0.03230			W24a			Goss & Tregoss			2005						W24


			0.01149			W22a			Goss & Tregoss			2005						W22


			0.04981			MG10a			Goss & Tregoss			2005						MG10


			0.32211			W1			Goss & Tregoss			2005						W1


			0.09067			Species-richM23b*			Goss & Tregoss			2005						M23


			0.12473			MG10a			Goss & Tregoss			2005						MG10


			1.88325			M25c			Goss & Tregoss			2005						M25


			0.00002			MG6			Goss & Tregoss			2005						MG6


			0.02690			S27a			Goss & Tregoss			2005						S27


			0.04063			S27a			Goss & Tregoss			2005						S27


			0.02587			S27a			Goss & Tregoss			2005						S27


			0.04683			M15a			Goss & Tregoss			2005						M15


			0.04121			M1			Goss & Tregoss			2005						M1


			0.04819			M25a			Goss & Tregoss			2005						M25


			0.03779			M15a			Goss & Tregoss			2005						M15


			0.03520			M6d			Goss & Tregoss			2005						M6


			0.04173			W23c			Goss & Tregoss			2005						W23


			0.50428			W23c			Goss & Tregoss			2005						W23


			0.06329			W23			Goss & Tregoss			2005						W23


			0.15925			H4a			Goss & Tregoss			2005						H4


			0.02738			U4a			Goss & Tregoss			2005						U4


			0.05346			Species-richM23b*			Goss & Tregoss			2005						M23


			0.02526			W24a			Goss & Tregoss			2005						W24


			0.01179			W22a			Goss & Tregoss			2005						W22


			0.06268			MG6			Goss & Tregoss			2005						MG6


			0.04358			M25a			Goss & Tregoss			2005						M25


			0.06073			W23c			Goss & Tregoss			2005						W23


			0.14689			M15a			Goss & Tregoss			2005						M15


			0.05591			S27a			Goss & Tregoss			2005						S27


			0.08331			Open Water			Goss & Tregoss			2005						Water


			0.05555			M23b			Goss & Tregoss			2005						M23


			2.26740			M25c			Goss & Tregoss			2005						M25


			0.12224			M6d			Goss & Tregoss			2005						M6


			3.50864			M25b			Goss & Tregoss			2005						M25


			0.04553			W23c			Goss & Tregoss			2005						W23


			0.16266			Open Water			Goss & Tregoss			2005						Water


			0.08323			S10			Goss & Tregoss			2005						S10


			0.67964			Open Water			Goss & Tregoss			2005						Water


			0.07069			S10			Goss & Tregoss			2005						S10


			0.00596			W24			Goss & Tregoss			2005						W24


			0.17286			MG10			Goss & Tregoss			2005						MG10


			0.35741			MG6			Goss & Tregoss			2005						MG6


			0.15034			W24			Goss & Tregoss			2005						W24


			0.01809			W24			Goss & Tregoss			2005						W24


			0.08952			W10c			Goss & Tregoss			2005						W10


			0.21753			M23b			Goss & Tregoss			2005						M23


			0.00680			W1			Goss & Tregoss			2005						W1


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.00473			M23b			Goss & Tregoss			2005						M23


			0.08067			M23b			Goss & Tregoss			2005						M23


			0.03291			M23b			Goss & Tregoss			2005						M23


			0.07683			MG6			Goss & Tregoss			2005						MG6


			0.01168			W1			Goss & Tregoss			2005						W1


			0.04055			M23b			Goss & Tregoss			2005						M23


			0.00543			M23			Goss & Tregoss			2005						M23


			0.00284			W25			Goss & Tregoss			2005						W25


			0.00061			W25			Goss & Tregoss			2005						W25


			0.03589			MG6			Goss & Tregoss			2005						MG6


			1.27633			M23/W1/W23			Goss & Tregoss			2005						M23


			0.10924			MG6			Goss & Tregoss			2005						MG6


			0.01910			W24			Goss & Tregoss			2005						W24


			3.10060			W1			Goss & Tregoss			2005						W1


			0.62139			M25c			Goss & Tregoss			2005						M25


			0.13808			MG6			Goss & Tregoss			2005						MG6


			0.01195			W23			Goss & Tregoss			2005						W23


			0.02542			M23b			Goss & Tregoss			2005						M23


			0.15262			W23			Goss & Tregoss			2005						W23


			0.27579			MG10			Goss & Tregoss			2005						MG10


			0.01247			MG6			Goss & Tregoss			2005						MG6


			0.09242			W24			Goss & Tregoss			2005						W24


			0.25111			W23			Goss & Tregoss			2005						W23


			0.02206			W23			Goss & Tregoss			2005						W23


			0.03454			M23b			Goss & Tregoss			2005						M23


			0.22586			M23b			Goss & Tregoss			2005						M23


			0.05880			W1			Goss & Tregoss			2005						W1


			0.09750			M23b			Goss & Tregoss			2005						M23


			1.40222			W1			Goss & Tregoss			2005						W1


			0.12318			W23			Goss & Tregoss			2005						W23


			0.02621			M23b			Goss & Tregoss			2005						M23


			0.18270			M25c			Goss & Tregoss			2005						M25


			0.06605			W23			Goss & Tregoss			2005						W23


			0.02013			W1			Goss & Tregoss			2005						W1


			0.28263			M25c			Goss & Tregoss			2005						M25


			0.27334			M23b			Goss & Tregoss			2005						M23


			0.08694			W23			Goss & Tregoss			2005						W23


			0.12409			M25c			Goss & Tregoss			2005						M25


			0.02978			W23			Goss & Tregoss			2005						W23


			0.40338			M23b			Goss & Tregoss			2005						M23


			0.10165			W24			Goss & Tregoss			2005						W24


			0.02147			W23			Goss & Tregoss			2005						W23


			0.25185			MG10			Goss & Tregoss			2005						MG10


			0.01359			MG10			Goss & Tregoss			2005						MG10


			0.08079			W23			Goss & Tregoss			2005						W23


			0.20741			MG10			Goss & Tregoss			2005						MG10


			0.47829			Mosaic			Goss & Tregoss			2005						No NVC - Mosaic


			0.10236			W24			Goss & Tregoss			2005						W24


			0.46787			W1			Goss & Tregoss			2005						W1


			0.03200			W23			Goss & Tregoss			2005						W23


			1.82929			M23b			Goss & Tregoss			2005						M23


			0.07179			W1			Goss & Tregoss			2005						W1


			0.58439			M23b			Goss & Tregoss			2005						M23


			0.79099			Mosaic			Goss & Tregoss			2005						No NVC - Mosaic


			0.35743			W23			Goss & Tregoss			2005						W23


			0.32099			M25a			Goss & Tregoss			2005						M25


			0.64671			W1			Goss & Tregoss			2005						W1


			0.24094			M25a			Goss & Tregoss			2005						M25


			0.22974			M25c			Goss & Tregoss			2005						M25


			0.22057			W23			Goss & Tregoss			2005						W23


			0.00559			S23			Goss & Tregoss			2005						S23


			0.01292			M3			Goss & Tregoss			2005						M3


			0.14827			S3			Goss & Tregoss			2005						S3


			0.01429			S27			Goss & Tregoss			2005						S27


			0.01260			W1			Goss & Tregoss			2005						W1


			0.02213			W23			Goss & Tregoss			2005						W23


			0.07829			W23			Goss & Tregoss			2005						W23


			0.38541			W1			Goss & Tregoss			2005						W1


			0.05446			W23			Goss & Tregoss			2005						W23


			0.08743			M23b			Goss & Tregoss			2005						M23


			0.08930			M25c			Goss & Tregoss			2005						M25


			0.06113			S27			Goss & Tregoss			2005						S27


			0.01036			M23a			Goss & Tregoss			2005						M23


			0.01663			M23b			Goss & Tregoss			2005						M23


			0.15986			W23			Goss & Tregoss			2005						W23


			0.05840			M23b			Goss & Tregoss			2005						M23


			0.01987			S27			Goss & Tregoss			2005						S27


			0.02158			M25c			Goss & Tregoss			2005						M25


			0.00199			S27			Goss & Tregoss			2005						S27


			0.01759			M23a			Goss & Tregoss			2005						M23


			0.60077			W23			Goss & Tregoss			2005						W23


			0.11456			M23			Goss & Tregoss			2005						M23


			0.16491			W23			Goss & Tregoss			2005						W23


			0.07120			M23b			Goss & Tregoss			2005						M23


			0.05979			W24			Goss & Tregoss			2005						W24


			0.12374			W1			Goss & Tregoss			2005						W1


			0.01087			S10			Goss & Tregoss			2005						S10


			0.15225			A9			Goss & Tregoss			2005						A9


			0.04904			S12			Goss & Tregoss			2005						S12


			0.06672			S12			Goss & Tregoss			2005						S12


			0.00553			S12			Goss & Tregoss			2005						S12


			0.01549			S10			Goss & Tregoss			2005						S10


			0.03225			W1			Goss & Tregoss			2005						W1


			0.09159			M23			Goss & Tregoss			2005						M23


			0.10674			M23b			Goss & Tregoss			2005						M23


			0.00603			W23			Goss & Tregoss			2005						W23


			0.20785			W1			Goss & Tregoss			2005						W1


			0.31290			W23			Goss & Tregoss			2005						W23


			0.11952			M25c			Goss & Tregoss			2005						M25


			0.30786			M23b			Goss & Tregoss			2005						M23


			0.01755			M23a			Goss & Tregoss			2005						M23


			0.09246			Mosaic M23/H8.  Invaded byU*			Goss & Tregoss			2005						M23


			1.33549			W1			Goss & Tregoss			2005						W1


			0.33797			M23b			Goss & Tregoss			2005						M23


			0.60782			MG6			Goss & Tregoss			2005						MG6


			0.14027			W23			Goss & Tregoss			2005						W23


			0.53422			W23			Goss & Tregoss			2005						W23


			0.23187			W23			Goss & Tregoss			2005						W23


			0.01644			W23			Goss & Tregoss			2005						W23


			4.85744			M23b			Goss & Tregoss			2005						M23


			0.00394			S22a			Goss & Tregoss			2005						S22


			0.41483			M23b			Goss & Tregoss			2005						M23


			0.02281			S27			Goss & Tregoss			2005						S27


			0.01641			M5			Goss & Tregoss			2005						M5


			0.08293			M23b			Goss & Tregoss			2005						M23


			0.02959			W23			Goss & Tregoss			2005						W23


			0.11013			M23b			Goss & Tregoss			2005						M23


			0.05177			M23b			Goss & Tregoss			2005						M23


			0.04408			W23			Goss & Tregoss			2005						W23


			0.03432			W23			Goss & Tregoss			2005						W23


			1.03619			W1			Goss & Tregoss			2005						W1


			0.02665			M23b			Goss & Tregoss			2005						M23


			0.40673			W23			Goss & Tregoss			2005						W23


			0.13639			MG6			Goss & Tregoss			2005						MG6


			0.02222			S27			Goss & Tregoss			2005						S27


			0.03093			M23a			Goss & Tregoss			2005						M23


			0.05138			M23a			Goss & Tregoss			2005						M23


			0.06830			M23a			Goss & Tregoss			2005						M23


			0.04379			M23b			Goss & Tregoss			2005						M23


			0.72692			S27			Goss & Tregoss			2005						S27


			0.04178			M23a			Goss & Tregoss			2005						M23


			0.03342			W23			Goss & Tregoss			2005						W23


			0.03455			S27			Goss & Tregoss			2005						S27


			0.03819			W24			Goss & Tregoss			2005						W24


			5.34559			M25c			Goss & Tregoss			2005						M25


			0.05832			W23			Goss & Tregoss			2005						W23


			0.00308			W23			Goss & Tregoss			2005						W23


			0.01571			S27			Goss & Tregoss			2005						S27


			0.02012			M25c			Goss & Tregoss			2005						M25


			0.00759			W23			Goss & Tregoss			2005						W23


			0.07333			W24/W23/M23b/M25c			Goss & Tregoss			2005						W24


			0.22326			W23			Goss & Tregoss			2005						W23


			1.38564			M25c			Goss & Tregoss			2005						M25


			0.01282			S14			Goss & Tregoss			2005						S14


			0.00640			S10			Goss & Tregoss			2005						S10


			0.00823			A9a			Goss & Tregoss			2005						A9


			0.08289			S12			Goss & Tregoss			2005						S12


			0.05228			Open Water			Goss & Tregoss			2005						Water


			0.00776			S12			Goss & Tregoss			2005						S12


			0.02158			S12d			Goss & Tregoss			2005						S12


			0.01168			S9			Goss & Tregoss			2005						S9


			0.04469			W1			Goss & Tregoss			2005						W1


			0.06949			H10			Goss & Tregoss			2005						H10


			0.42763			Open Water			Goss & Tregoss			2005						Water


			0.27893			W1			Goss & Tregoss			2005						W1


			0.02755			M32b			Goss & Tregoss			2005						M32


			0.09144			S27			Goss & Tregoss			2005						S27


			0.03748			M23b			Goss & Tregoss			2005						M23


			0.00680			S27			Goss & Tregoss			2005						S27


			0.00713			M23a			Goss & Tregoss			2005						M23


			0.01354			M5			Goss & Tregoss			2005						M5


			0.10121			S10			Goss & Tregoss			2005						S10


			0.27968			Open Water			Goss & Tregoss			2005						Water


			0.02537			S12			Goss & Tregoss			2005						S12


			0.17676			Open Water			Goss & Tregoss			2005						Water


			0.08260			Open Water			Goss & Tregoss			2005						Water


			0.03064			Open Water			Goss & Tregoss			2005						Water


			0.01124			W1			Goss & Tregoss			2005						W1


			0.04204			S9			Goss & Tregoss			2005						S9


			0.04003			S12			Goss & Tregoss			2005						S12


			0.49474			S10			Goss & Tregoss			2005						S10


			0.18385			M23b			Goss & Tregoss			2005						M23


			0.06398			W23			Goss & Tregoss			2005						W23


			0.01696			W24			Goss & Tregoss			2005						W24


			0.15328			W23			Goss & Tregoss			2005						W23


			0.01186			MG10			Goss & Tregoss			2005						MG10


			0.25993			MG6			Goss & Tregoss			2005						MG6


			0.03673			MG10			Goss & Tregoss			2005						MG10


			0.01335			W23			Goss & Tregoss			2005						W23


			0.08158			W1			Goss & Tregoss			2005						W1


			0.02293			MG10			Goss & Tregoss			2005						MG10


			0.03784			W23			Goss & Tregoss			2005						W23


			0.02098			H8			Goss & Tregoss			2005						H8


			0.03872			W23			Goss & Tregoss			2005						W23


			0.01319			M23b			Goss & Tregoss			2005						M23


			0.01445			M23b			Goss & Tregoss			2005						M23


			0.00462			W1			Goss & Tregoss			2005						W1


			0.00564			H8			Goss & Tregoss			2005						H8


			0.01711			W1			Goss & Tregoss			2005						W1


			0.06183			M25a			Goss & Tregoss			2005						M25


			0.01750			W23			Goss & Tregoss			2005						W23


			0.03819			MG6			Goss & Tregoss			2005						MG6


			0.04647			M23b			Goss & Tregoss			2005						M23


			0.00264			H8			Goss & Tregoss			2005						H8


			0.01730			M23b			Goss & Tregoss			2005						M23


			0.00449			W23			Goss & Tregoss			2005						W23


			0.02880			W1			Goss & Tregoss			2005						W1


			0.88718			S10b			Goss & Tregoss			2005						S10


			0.11639			M23a			Goss & Tregoss			2005						M23


			0.02435			S27			Goss & Tregoss			2005						S27


			0.01617			M23a			Goss & Tregoss			2005						M23


			0.12050			W1			Goss & Tregoss			2005						W1


			0.09444			MG6			Goss & Tregoss			2005						MG6


			0.31831			M23a			Goss & Tregoss			2005						M23


			0.02498			W23			Goss & Tregoss			2005						W23


			0.03061			M23b			Goss & Tregoss			2005						M23


			0.01578			W1			Goss & Tregoss			2005						W1


			0.01623			H8			Goss & Tregoss			2005						H8


			0.00612			W23			Goss & Tregoss			2005						W23


			0.01431			M23b			Goss & Tregoss			2005						M23


			0.03419			W23			Goss & Tregoss			2005						W23


			0.02849			MG10			Goss & Tregoss			2005						MG10


			0.02932			M23b			Goss & Tregoss			2005						M23


			1.93093			M25c			Goss & Tregoss			2005						M25


			0.14174			W1			Goss & Tregoss			2005						W1


			0.76715			M23b			Goss & Tregoss			2005						M23


			0.27777			MG10			Goss & Tregoss			2005						MG10


			0.13387			MG6			Goss & Tregoss			2005						MG6


			0.01499			W23			Goss & Tregoss			2005						W23


			0.01766			W22			Goss & Tregoss			2005						W22


			0.05189			W24			Goss & Tregoss			2005						W24


			0.04518			W22			Goss & Tregoss			2005						W22


			0.00702			M23b			Goss & Tregoss			2005						M23


			0.11776			W1			Goss & Tregoss			2005						W1


			0.10988			M25c			Goss & Tregoss			2005						M25


			0.01388			M23b			Goss & Tregoss			2005						M23


			0.00621			M23b			Goss & Tregoss			2005						M23


			0.09034			W1			Goss & Tregoss			2005						W1


			0.04283			H4			Goss & Tregoss			2005						H4


			0.08812			MG6			Goss & Tregoss			2005						MG6


			0.01270			S27			Goss & Tregoss			2005						S27


			0.12306			H4/M25			Goss & Tregoss			2005						H4


			0.02216			Open Water			Goss & Tregoss			2005						Water


			0.01450			M23b			Goss & Tregoss			2005						M23


			0.05485			M23a			Goss & Tregoss			2005						M23


			0.02807			Open Water			Goss & Tregoss			2005						Water


			0.18768			W23			Goss & Tregoss			2005						W23


			0.00742			W22			Goss & Tregoss			2005						W22


			0.00357			W24			Goss & Tregoss			2005						W24


			0.33312			MG6			Goss & Tregoss			2005						MG6


			0.08185			S27			Goss & Tregoss			2005						S27


			0.09533			W1/W23			Goss & Tregoss			2005						W1


			0.07830			S27			Goss & Tregoss			2005						S27


			1.03277			W1			Goss & Tregoss			2005						W1


			0.06060			H8			Goss & Tregoss			2005						H8


			0.29999			Open Water			Goss & Tregoss			2005						Water


			0.33716			W23/W1/M25			Goss & Tregoss			2005						W23


			0.12537			W23			Goss & Tregoss			2005						W23


			0.01253			W23			Goss & Tregoss			2005						W23


			0.05251			H8			Goss & Tregoss			2005						H8


			0.08358			M25c			Goss & Tregoss			2005						M25


			0.03123			S10b			Goss & Tregoss			2005						S10


			0.00334			H8			Goss & Tregoss			2005						H8


			0.00947			W23			Goss & Tregoss			2005						W23


			0.02888			M25c			Goss & Tregoss			2005						M25


			0.01839			W1			Goss & Tregoss			2005						W1


			0.01099			W1			Goss & Tregoss			2005						W1


			0.04509			H10/NoNVCScrub			Goss & Tregoss			2005						H10


			0.00240			H8			Goss & Tregoss			2005						H8


			0.00394			M29			Goss & Tregoss			2005						M29


			0.03866			Open Water			Goss & Tregoss			2005						Water


			0.00893			W23			Goss & Tregoss			2005						W23


			0.01434			H4			Goss & Tregoss			2005						H4


			0.00426			M29			Goss & Tregoss			2005						M29


			0.05134			W24			Goss & Tregoss			2005						W24


			0.24455			H4			Goss & Tregoss			2005						H4


			0.00546			M23b			Goss & Tregoss			2005						M23


			0.02719			W24			Goss & Tregoss			2005						W24


			0.01153			H4			Goss & Tregoss			2005						H4


			0.07617			H4			Goss & Tregoss			2005						H4


			0.00949			M25c			Goss & Tregoss			2005						M25


			0.03469			M23a			Goss & Tregoss			2005						M23


			0.03781			H4			Goss & Tregoss			2005						H4


			0.00505			M23a			Goss & Tregoss			2005						M23


			0.00515			W23			Goss & Tregoss			2005						W23


			0.00805			W24			Goss & Tregoss			2005						W24


			0.00463			W24			Goss & Tregoss			2005						W24


			0.00839			H4			Goss & Tregoss			2005						H4


			0.02534			W24			Goss & Tregoss			2005						W24


			0.01076			S27			Goss & Tregoss			2005						S27


			0.00433			W1			Goss & Tregoss			2005						W1


			0.09084			H4			Goss & Tregoss			2005						H4


			0.00929			H4			Goss & Tregoss			2005						H4


			0.00842			S27			Goss & Tregoss			2005						S27


			0.00656			M3			Goss & Tregoss			2005						M3


			0.01142			H4			Goss & Tregoss			2005						H4


			0.02037			S10b			Goss & Tregoss			2005						S10


			0.01940			W1			Goss & Tregoss			2005						W1


			0.08210			H4			Goss & Tregoss			2005						H4


			0.29129			H4			Goss & Tregoss			2005						H4


			0.01076			M16			Goss & Tregoss			2005						M16


			0.00616			W23			Goss & Tregoss			2005						W23


			0.23657			W1			Goss & Tregoss			2005						W1


			2.11354			M25c			Goss & Tregoss			2005						M25


			0.02491			H8			Goss & Tregoss			2005						H8


			0.03948			W23			Goss & Tregoss			2005						W23


			0.12717			W1			Goss & Tregoss			2005						W1


			0.00880			H8			Goss & Tregoss			2005						H8


			0.01495			M25c			Goss & Tregoss			2005						M25


			0.03338			S27			Goss & Tregoss			2005						S27


			0.02936			M25c			Goss & Tregoss			2005						M25


			0.00618			W1			Goss & Tregoss			2005						W1


			0.07554			H8			Goss & Tregoss			2005						H8


			0.00418			W23			Goss & Tregoss			2005						W23


			0.00863			S27			Goss & Tregoss			2005						S27


			0.00467			M23a			Goss & Tregoss			2005						M23


			0.00593			M23a			Goss & Tregoss			2005						M23


			0.05726			M25c			Goss & Tregoss			2005						M25


			0.01212			M23a			Goss & Tregoss			2005						M23


			0.03297			H8			Goss & Tregoss			2005						H8


			0.00229			W1			Goss & Tregoss			2005						W1


			0.00172			H8			Goss & Tregoss			2005						H8


			0.01042			M23a			Goss & Tregoss			2005						M23


			0.00310			M25c			Goss & Tregoss			2005						M25


			0.01321			H8			Goss & Tregoss			2005						H8


			0.01124			M28			Goss & Tregoss			2005						M28


			0.00417			W1			Goss & Tregoss			2005						W1


			0.02189			M23a			Goss & Tregoss			2005						M23


			0.05562			S10b			Goss & Tregoss			2005						S10


			0.00602			M23a			Goss & Tregoss			2005						M23


			0.02587			H10			Goss & Tregoss			2005						H10


			0.03521			M25c/H8			Goss & Tregoss			2005						M25


			0.00168			M23a			Goss & Tregoss			2005						M23


			0.00294			S10			Goss & Tregoss			2005						S10


			0.00710			H8			Goss & Tregoss			2005						H8


			0.01366			H4			Goss & Tregoss			2005						H4


			0.01775			H4			Goss & Tregoss			2005						H4


			0.01411			H4			Goss & Tregoss			2005						H4


			0.00348			H4			Goss & Tregoss			2005						H4


			0.00065			W1			Goss & Tregoss			2005						W1


			0.00147			W1			Goss & Tregoss			2005						W1


			0.00285			H8			Goss & Tregoss			2005						H8


			0.00149			H8			Goss & Tregoss			2005						H8


			0.01427			M23a			Goss & Tregoss			2005						M23


			0.00188			M23b			Goss & Tregoss			2005						M23


			0.39518			W1			Goss & Tregoss			2005						W1


			0.23483			S27			Goss & Tregoss			2005						S27


			0.02049			S10b			Goss & Tregoss			2005						S10


			0.02422			W1			Goss & Tregoss			2005						W1


			0.00208			M23a			Goss & Tregoss			2005						M23


			0.08561			S27			Goss & Tregoss			2005						S27


			0.01002			H8			Goss & Tregoss			2005						H8


			0.02624			W23			Goss & Tregoss			2005						W23


			0.01112			S27			Goss & Tregoss			2005						S27


			0.03219			W1			Goss & Tregoss			2005						W1


			4.09704			M25c			Goss & Tregoss			2005						M25


			0.02035			W23			Goss & Tregoss			2005						W23


			0.08480			W23/W1			Goss & Tregoss			2005						W23


			0.12855			W23/H8/M23b			Goss & Tregoss			2005						W23


			0.02482			S12			Goss & Tregoss			2005						S12


			0.00943			W24			Goss & Tregoss			2005						W24


			0.02016			S10			Goss & Tregoss			2005						S10


			0.02215			S10			Goss & Tregoss			2005						S10


			0.00910			S10			Goss & Tregoss			2005						S10


			0.42631			S10			Goss & Tregoss			2005						S10


			0.23694			Open Water			Goss & Tregoss			2005						Water


			0.02597			W1			Goss & Tregoss			2005						W1


			0.09556			W1			Goss & Tregoss			2005						W1


			0.25341			S12			Goss & Tregoss			2005						S12


			0.05074			Open Water			Goss & Tregoss			2005						Water


			0.01457			M23a			Goss & Tregoss			2005						M23


			0.04671			M25c			Goss & Tregoss			2005						M25


			0.12956			S27			Goss & Tregoss			2005						S27


			0.00535			W23			Goss & Tregoss			2005						W23


			0.01286			M25c			Goss & Tregoss			2005						M25


			0.03163			S10b			Goss & Tregoss			2005						S10


			0.00853			S27			Goss & Tregoss			2005						S27


			0.02332			S10b			Goss & Tregoss			2005						S10


			0.02452			M25c			Goss & Tregoss			2005						M25


			0.02275			S27			Goss & Tregoss			2005						S27


			0.02706			S10b			Goss & Tregoss			2005						S10


			0.05036			S27			Goss & Tregoss			2005						S27


			0.47489			M23a			Goss & Tregoss			2005						M23


			0.00603			W1			Goss & Tregoss			2005						W1


			0.02951			S27			Goss & Tregoss			2005						S27


			0.01700			S10			Goss & Tregoss			2005						S10


			0.00740			M23a			Goss & Tregoss			2005						M23


			0.00911			M25c			Goss & Tregoss			2005						M25


			0.13049			S27			Goss & Tregoss			2005						S27


			0.00575			M25c			Goss & Tregoss			2005						M25


			0.01297			S27			Goss & Tregoss			2005						S27


			0.00342			H8			Goss & Tregoss			2005						H8


			0.00534			M3			Goss & Tregoss			2005						M3


			0.02125			H4			Goss & Tregoss			2005						H4


			0.38357			H8			Goss & Tregoss			2005						H8


			0.05272			W23			Goss & Tregoss			2005						W23


			0.07324			W24			Goss & Tregoss			2005						W24


			0.02808			W1			Goss & Tregoss			2005						W1


			0.01416			W1			Goss & Tregoss			2005						W1


			1.28122			H8			Goss & Tregoss			2005						H8


			0.03131			W1			Goss & Tregoss			2005						W1


			0.03116			M25c			Goss & Tregoss			2005						M25


			0.00184			S27			Goss & Tregoss			2005						S27


			0.00556			H8			Goss & Tregoss			2005						H8


			0.00718			H4			Goss & Tregoss			2005						H4


			0.03289			H8			Goss & Tregoss			2005						H8


			0.00808			S27			Goss & Tregoss			2005						S27


			0.14829			M25c			Goss & Tregoss			2005						M25


			0.09035			H8			Goss & Tregoss			2005						H8


			0.00133			S27			Goss & Tregoss			2005						S27


			0.00377			M23a			Goss & Tregoss			2005						M23


			0.02207			M25c			Goss & Tregoss			2005						M25


			0.00926			M23a			Goss & Tregoss			2005						M23


			0.01455			W1			Goss & Tregoss			2005						W1


			0.00946			S10			Goss & Tregoss			2005						S10


			0.05034			S27			Goss & Tregoss			2005						S27


			0.07027			H8			Goss & Tregoss			2005						H8


			0.00395			S10			Goss & Tregoss			2005						S10


			0.04298			M23a			Goss & Tregoss			2005						M23


			0.01589			W1			Goss & Tregoss			2005						W1


			0.02424			S27			Goss & Tregoss			2005						S27


			0.00272			W1			Goss & Tregoss			2005						W1


			0.10072			S27			Goss & Tregoss			2005						S27


			0.00517			M25c			Goss & Tregoss			2005						M25


			0.01161			S27			Goss & Tregoss			2005						S27


			0.01411			H8			Goss & Tregoss			2005						H8


			0.00625			W1			Goss & Tregoss			2005						W1


			0.00486			M25c			Goss & Tregoss			2005						M25


			0.00569			W24			Goss & Tregoss			2005						W24


			0.08735			S27			Goss & Tregoss			2005						S27


			0.00681			H8			Goss & Tregoss			2005						H8


			0.01383			M25c			Goss & Tregoss			2005						M25


			0.01487			M23a			Goss & Tregoss			2005						M23


			0.01291			S27			Goss & Tregoss			2005						S27


			0.04547			H8			Goss & Tregoss			2005						H8


			0.00918			M23a			Goss & Tregoss			2005						M23


			0.02650			S27			Goss & Tregoss			2005						S27


			0.04151			M25c			Goss & Tregoss			2005						M25


			0.03305			M25c			Goss & Tregoss			2005						M25


			0.11704			M25c			Goss & Tregoss			2005						M25


			0.05706			M25c			Goss & Tregoss			2005						M25


			0.42334			M23a			Goss & Tregoss			2005						M23


			0.07686			S27			Goss & Tregoss			2005						S27


			0.05964			S10b			Goss & Tregoss			2005						S10


			0.02864			H8			Goss & Tregoss			2005						H8


			0.02079			S10			Goss & Tregoss			2005						S10


			0.48768			S27			Goss & Tregoss			2005						S27


			0.03590			M25c			Goss & Tregoss			2005						M25


			0.07269			H8			Goss & Tregoss			2005						H8


			0.02651			M25c			Goss & Tregoss			2005						M25


			0.12489			M25c			Goss & Tregoss			2005						M25


			0.18921			S27			Goss & Tregoss			2005						S27


			0.06707			S10			Goss & Tregoss			2005						S10


			0.03296			H8			Goss & Tregoss			2005						H8


			0.01357			S27			Goss & Tregoss			2005						S27


			0.01154			S10			Goss & Tregoss			2005						S10


			0.00399			S27			Goss & Tregoss			2005						S27


			0.00600			W1			Goss & Tregoss			2005						W1


			0.01720			S27			Goss & Tregoss			2005						S27


			0.00628			W1			Goss & Tregoss			2005						W1


			0.00377			H8			Goss & Tregoss			2005						H8


			0.01250			W1			Goss & Tregoss			2005						W1


			0.00669			H8			Goss & Tregoss			2005						H8


			0.02229			M23a			Goss & Tregoss			2005						M23


			0.10509			M23a			Goss & Tregoss			2005						M23


			0.00904			W25			Goss & Tregoss			2005						W25


			0.00844			W1			Goss & Tregoss			2005						W1


			0.22571			S27			Goss & Tregoss			2005						S27


			0.03027			S10b			Goss & Tregoss			2005						S10


			0.45668			M25c			Goss & Tregoss			2005						M25


			0.06800			H8			Goss & Tregoss			2005						H8


			0.07935			S27			Goss & Tregoss			2005						S27


			0.04779			M25c			Goss & Tregoss			2005						M25


			0.02165			S27			Goss & Tregoss			2005						S27


			0.03271			S27			Goss & Tregoss			2005						S27


			0.06313			H8			Goss & Tregoss			2005						H8


			0.01442			S10			Goss & Tregoss			2005						S10


			0.00526			M23a			Goss & Tregoss			2005						M23


			0.29676			S27			Goss & Tregoss			2005						S27


			0.01272			H8			Goss & Tregoss			2005						H8


			0.01522			M3			Goss & Tregoss			2005						M3


			0.00323			M23b			Goss & Tregoss			2005						M23


			0.01407			M23b			Goss & Tregoss			2005						M23


			0.03176			M3			Goss & Tregoss			2005						M3


			0.02778			M3			Goss & Tregoss			2005						M3


			0.07931			H8			Goss & Tregoss			2005						H8


			0.12652			S12			Goss & Tregoss			2005						S12


			0.02621			M23a			Goss & Tregoss			2005						M23


			0.05877			H8			Goss & Tregoss			2005						H8


			0.01501			W23			Goss & Tregoss			2005						W23


			0.01933			H8			Goss & Tregoss			2005						H8


			0.01329			S10b			Goss & Tregoss			2005						S10


			0.01197			H8/M25c			Goss & Tregoss			2005						H8


			0.21499			S27			Goss & Tregoss			2005						S27


			0.01770			H8/M25c			Goss & Tregoss			2005						H8


			0.03918			S10b			Goss & Tregoss			2005						S10


			0.02347			H8/M25c			Goss & Tregoss			2005						H8


			0.33867			S27			Goss & Tregoss			2005						S27


			0.01083			S27			Goss & Tregoss			2005						S27


			0.00390			H8			Goss & Tregoss			2005						H8


			0.01146			M23a			Goss & Tregoss			2005						M23


			0.00429			M25c			Goss & Tregoss			2005						M25


			0.09110			S27			Goss & Tregoss			2005						S27


			0.01844			S10			Goss & Tregoss			2005						S10


			0.02414			M25c			Goss & Tregoss			2005						M25


			0.00269			M25c			Goss & Tregoss			2005						M25


			0.00332			M25c			Goss & Tregoss			2005						M25


			0.00267			M25c			Goss & Tregoss			2005						M25


			0.27290			S27			Goss & Tregoss			2005						S27


			0.00585			S27			Goss & Tregoss			2005						S27


			0.01741			S27			Goss & Tregoss			2005						S27


			0.00607			S10b			Goss & Tregoss			2005						S10


			0.01481			S10b			Goss & Tregoss			2005						S10


			0.07294			S27			Goss & Tregoss			2005						S27


			0.00642			S10			Goss & Tregoss			2005						S10


			0.03640			M23a			Goss & Tregoss			2005						M23


			0.00434			S10			Goss & Tregoss			2005						S10


			0.01467			M25c			Goss & Tregoss			2005						M25


			0.01002			W1			Goss & Tregoss			2005						W1


			0.08666			S27			Goss & Tregoss			2005						S27


			0.07071			W1			Goss & Tregoss			2005						W1


			0.00473			M3			Goss & Tregoss			2005						M3


			0.02287			H8			Goss & Tregoss			2005						H8


			0.00668			S27			Goss & Tregoss			2005						S27


			0.00164			W1			Goss & Tregoss			2005						W1


			0.01257			W1			Goss & Tregoss			2005						W1


			0.00341			W1			Goss & Tregoss			2005						W1


			0.14249			S12			Goss & Tregoss			2005						S12


			0.06187			M25c			Goss & Tregoss			2005						M25


			0.03018			M23a			Goss & Tregoss			2005						M23


			0.23725			S10			Goss & Tregoss			2005						S10


			0.01834			S12			Goss & Tregoss			2005						S12


			0.33359			Open Water			Goss & Tregoss			2005						Water


			0.01212			W1			Goss & Tregoss			2005						W1


			0.08700			S10			Goss & Tregoss			2005						S10


			0.00773			W1			Goss & Tregoss			2005						W1


			6.88915			M25c			Goss & Tregoss			2005						M25


			0.02305			M23a			Goss & Tregoss			2005						M23


			0.00653			M23a			Goss & Tregoss			2005						M23


			0.00198			M23a			Goss & Tregoss			2005						M23


			0.00566			W1			Goss & Tregoss			2005						W1


			1.44119			S10b			Goss & Tregoss			2005						S10


			0.01255			Open Water			Goss & Tregoss			2005						Water


			0.03781			S10			Goss & Tregoss			2005						S10


			0.00274			S12			Goss & Tregoss			2005						S12


			0.02761			S10			Goss & Tregoss			2005						S10


			0.01174			Open Water			Goss & Tregoss			2005						Water


			0.08460			W1			Goss & Tregoss			2005						W1


			0.68146			S27			Goss & Tregoss			2005						S27


			0.07037			S10b			Goss & Tregoss			2005						S10


			0.02571			S27			Goss & Tregoss			2005						S27


			0.04424			M23a			Goss & Tregoss			2005						M23


			0.01921			S27			Goss & Tregoss			2005						S27


			0.00642			H8/M25c			Goss & Tregoss			2005						H8


			0.03326			S10b			Goss & Tregoss			2005						S10


			0.00591			S27			Goss & Tregoss			2005						S27


			0.02088			W1			Goss & Tregoss			2005						W1


			0.01428			M25c			Goss & Tregoss			2005						M25


			0.49901			S27			Goss & Tregoss			2005						S27


			0.01431			M15			Goss & Tregoss			2005						M15


			0.03675			M25c			Goss & Tregoss			2005						M25


			0.06138			S10b			Goss & Tregoss			2005						S10


			0.01518			M23a			Goss & Tregoss			2005						M23


			0.03245			S10			Goss & Tregoss			2005						S10


			0.09324			S10b			Goss & Tregoss			2005						S10


			0.02080			W24			Goss & Tregoss			2005						W24


			0.03243			MG6			Goss & Tregoss			2005						MG6


			0.01444			W23			Goss & Tregoss			2005						W23


			0.48521			M25c			Goss & Tregoss			2005						M25


			0.02988			M23a			Goss & Tregoss			2005						M23


			0.04336			M25c			Goss & Tregoss			2005						M25


			0.02920			M5			Goss & Tregoss			2005						M5


			0.04052			M25c			Goss & Tregoss			2005						M25


			0.32403			W1			Goss & Tregoss			2005						W1


			0.08715			W1			Goss & Tregoss			2005						W1


			0.14112			MG6			Goss & Tregoss			2005						MG6


			0.78318			W1			Goss & Tregoss			2005						W1


			0.27124			W1			Goss & Tregoss			2005						W1


			0.10112			W23			Goss & Tregoss			2005						W23


			0.00297			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.03940			W1			Goss & Tregoss			2005						W1


			0.00270			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00450			S14			Goss & Tregoss			2005						S14


			0.00061			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00254			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00110			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.06555			Open Water			Goss & Tregoss			2005						Water


			0.00001			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.00057			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00592			S14			Goss & Tregoss			2005						S14


			0.00690			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00382			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00044			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.03075			Open Water			Goss & Tregoss			2005						Water


			0.00098			Myriophyllum aquaticum			Goss & Tregoss			2005						No NVC - Misc.


			0.00109			A7a			Goss & Tregoss			2005						A7


			0.01194			W24			Goss & Tregoss			2005						W24


			0.05750			MG23b/W23			Goss & Tregoss			2005						MG23


			0.01649			W24			Goss & Tregoss			2005						W24


			0.00037			S22a			Goss & Tregoss			2005						S22


			0.02823			W10			Goss & Tregoss			2005						W10


			0.01492			Open Water			Goss & Tregoss			2005						Water


			0.03119			MG10c			Goss & Tregoss			2005						MG10


			0.00619			W24			Goss & Tregoss			2005						W24


			0.03723			W24			Goss & Tregoss			2005						W24


			0.03282			W23			Goss & Tregoss			2005						W23


			0.20267			W23			Goss & Tregoss			2005						W23


			0.00644			W1			Goss & Tregoss			2005						W1


			0.03684			W1			Goss & Tregoss			2005						W1


			0.01081			MG10			Goss & Tregoss			2005						MG10


			0.03535			W1			Goss & Tregoss			2005						W1


			0.00162			W1			Goss & Tregoss			2005						W1


			0.00554			W24			Goss & Tregoss			2005						W24


			0.03026			MG10c			Goss & Tregoss			2005						MG10


			0.00922			W24			Goss & Tregoss			2005						W24


			0.00894			W23			Goss & Tregoss			2005						W23


			0.05326			MG10			Goss & Tregoss			2005						MG10


			0.01670			W23			Goss & Tregoss			2005						W23


			0.00764			W24			Goss & Tregoss			2005						W24


			0.02361			W23			Goss & Tregoss			2005						W23


			0.05072			W24			Goss & Tregoss			2005						W24


			0.00558			OV27			Goss & Tregoss			2005						OV27


			0.18745			W23			Goss & Tregoss			2005						W23


			0.07124			S10			Goss & Tregoss			2005						S10


			0.04130			M23a			Goss & Tregoss			2005						M23


			0.13660			M23b			Goss & Tregoss			2005						M23


			0.05263			W24			Goss & Tregoss			2005						W24


			0.07197			M23b			Goss & Tregoss			2005						M23


			0.07748			W24			Goss & Tregoss			2005						W24


			0.16595			W1			Goss & Tregoss			2005						W1


			0.05081			W1			Goss & Tregoss			2005						W1


			0.00040			W1			Goss & Tregoss			2005						W1


			0.07701			W23			Goss & Tregoss			2005						W23


			0.09323			W1			Goss & Tregoss			2005						W1


			0.03146			W1			Goss & Tregoss			2005						W1


			0.00576			W1			Goss & Tregoss			2005						W1


			0.05179			W1			Goss & Tregoss			2005						W1


			0.00780			W1			Goss & Tregoss			2005						W1


			4.05867			MG6			Goss & Tregoss			2005						MG6


			0.19212			MG10			Goss & Tregoss			2005						MG10


			0.01993			M23b			Goss & Tregoss			2005						M23


			0.01340			W24			Goss & Tregoss			2005						W24


			0.16495			MG6			Goss & Tregoss			2005						MG6


			0.00273			W24			Goss & Tregoss			2005						W24


			0.11267			MG10			Goss & Tregoss			2005						MG10


			0.04780			MG10			Goss & Tregoss			2005						MG10


			0.03470			W1			Goss & Tregoss			2005						W1


			0.35443			MG10			Goss & Tregoss			2005						MG10


			0.00030			S12			Goss & Tregoss			2005						S12


			0.42050			S12			Goss & Tregoss			2005						S12


			0.00048			S12			Goss & Tregoss			2005						S12


			0.00143			S12			Goss & Tregoss			2005						S12


			0.00037			W1			Goss & Tregoss			2005						W1


			0.00006			W1			Goss & Tregoss			2005						W1


			3.44663			W1			Goss & Tregoss			2005						W1


			0.39858			W1			Goss & Tregoss			2005						W1


			6.63474			W1			Goss & Tregoss			2005						W1


			20.27318			W1			Goss & Tregoss			2005						W1


			0.09392			S27a			Goss & Tregoss			2005						S27


			1.36958			S10b			Goss & Tregoss			2005						S10


			1.39474			W1			Goss & Tregoss			2005						W1


			0.17727			W1			Goss & Tregoss			2005						W1


			1.79384			S10a			Goss & Tregoss			2005						S10


			0.66825			S10b/S27a			Goss & Tregoss			2005						S10


			0.29877			S27a			Goss & Tregoss			2005						S27


			0.60999			S10b			Goss & Tregoss			2005						S10


			1.85103			S10b			Goss & Tregoss			2005						S10


			1.79067			M25a/H4c			Goss & Tregoss			2005						M25


			0.06378			S27a			Goss & Tregoss			2005						S27


			1.00664			S27a			Goss & Tregoss			2005						S27


			0.00966			S27a			Goss & Tregoss			2005						S27


			0.00592			S27a			Goss & Tregoss			2005						S27


			0.00671			S27a			Goss & Tregoss			2005						S27


			0.02299			S27a			Goss & Tregoss			2005						S27


			0.07936			S27a			Goss & Tregoss			2005						S27


			0.00029			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.22685			M25b			Goss & Tregoss			2005						M25


			0.12930			M23b			Goss & Tregoss			2005						M23


			0.48018			M23b			Goss & Tregoss			2005						M23


			0.44531			M16b			Goss & Tregoss			2005						M16


			0.77982			M14			Goss & Tregoss			2005						M14


			0.07339			M16			Goss & Tregoss			2005						M16


			0.27431			W10/W1			Goss & Tregoss			2005						W10


			0.10918			M14			Goss & Tregoss			2005						M14


			1.88839			H4c			Goss & Tregoss			2005						H4


			0.08469			H4d			Goss & Tregoss			2005						H4


			2.14833			H4d			Goss & Tregoss			2005						H4


			0.16765			M14			Goss & Tregoss			2005						M14


			0.73221			M16			Goss & Tregoss			2005						M16


			2.29251			M4a/U20			Goss & Tregoss			2005						M4


			0.12128			W22a			Goss & Tregoss			2005						W22


			0.26137			M16			Goss & Tregoss			2005						M16


			1.78260			M14			Goss & Tregoss			2005						M14


			0.47980			H4d			Goss & Tregoss			2005						H4


			0.45111			H4a			Goss & Tregoss			2005						H4


			0.11048			W22			Goss & Tregoss			2005						W22


			0.00015			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			0.06484			W23a			Goss & Tregoss			2005						W23


			0.13647			M23b			Goss & Tregoss			2005						M23


			0.11743			W23a			Goss & Tregoss			2005						W23


			0.13503			MG7b			Goss & Tregoss			2005						MG7


			0.44767			M25a			Goss & Tregoss			2005						M25


			0.44725			M14			Goss & Tregoss			2005						M14


			1.46862			MG/W23a			Goss & Tregoss			2005						MG


			0.10712			W22a			Goss & Tregoss			2005						W22


			1.42685			H4a			Goss & Tregoss			2005						H4


			0.23836			W25b			Goss & Tregoss			2005						W25


			0.04138			W22a			Goss & Tregoss			2005						W22


			0.19109			W23a			Goss & Tregoss			2005						W23


			0.48513			W22/W23/MG1			Goss & Tregoss			2005						W22


			0.30322			U4a			Goss & Tregoss			2005						U4


			0.44770			W1			Goss & Tregoss			2005						W1


			0.22097			M23b			Goss & Tregoss			2005						M23


			0.01706			MG6			Goss & Tregoss			2005						MG6


			0.44560			W23c			Goss & Tregoss			2005						W23


			0.34042			M23b			Goss & Tregoss			2005						M23


			0.03413			M25c			Goss & Tregoss			2005						M25


			0.07231			W1			Goss & Tregoss			2005						W1


			0.03747			S10			Goss & Tregoss			2005						S10


			0.39782			W23b			Goss & Tregoss			2005						W23


			0.38401			W23b			Goss & Tregoss			2005						W23


			1.44344			M25a			Goss & Tregoss			2005						M25


			0.99891			H4c			Goss & Tregoss			2005						H4


			0.12803			W24b			Goss & Tregoss			2005						W24


			0.13201			W1			Goss & Tregoss			2005						W1


			1.30881			H4c			Goss & Tregoss			2005						H4


			0.48552			M25b/W23b			Goss & Tregoss			2005						M25


			0.32816			M25b			Goss & Tregoss			2005						M25


			0.20958			W1			Goss & Tregoss			2005						W1


			0.02570			W24b			Goss & Tregoss			2005						W24


			0.01553			Garden			Goss & Tregoss			2005						Garden


			0.06350			M25b			Goss & Tregoss			2005						M25


			0.07048			W24b			Goss & Tregoss			2005						W24


			0.24957			W23b			Goss & Tregoss			2005						W23


			1.03570			W1			Goss & Tregoss			2005						W1


			0.11878			W25			Goss & Tregoss			2005						W25


			0.57152			M25c			Goss & Tregoss			2005						M25


			0.49015			W1			Goss & Tregoss			2005						W1


			0.03957			M25c			Goss & Tregoss			2005						M25


			0.09999			W23b			Goss & Tregoss			2005						W23


			0.32490			M25b			Goss & Tregoss			2005						M25


			0.04514			W25b			Goss & Tregoss			2005						W25


			0.02415			W25b			Goss & Tregoss			2005						W25


			0.04407			Open Water			Goss & Tregoss			2005						Water


			1.70773			W1			Goss & Tregoss			2005						W1


			1.16530			W1			Goss & Tregoss			2005						W1


			0.33318			W23b			Goss & Tregoss			2005						W23


			4.30218			W1			Goss & Tregoss			2005						W1


			0.25677			M25c			Goss & Tregoss			2005						M25


			0.15769			M23a			Goss & Tregoss			2005						M23


			0.10963			S12b			Goss & Tregoss			2005						S12


			0.16005			M25c			Goss & Tregoss			2005						M25


			0.04640			M25b			Goss & Tregoss			2005						M25


			0.05185			M29			Goss & Tregoss			2005						M29


			0.10938			M25b			Goss & Tregoss			2005						M25


			0.20164			M25c			Goss & Tregoss			2005						M25


			0.63298			M6a			Goss & Tregoss			2005						M6


			0.11162			MG10a			Goss & Tregoss			2005						MG10


			0.32702			M25b			Goss & Tregoss			2005						M25


			0.37576			W1			Goss & Tregoss			2005						W1


			0.20265			W4a			Goss & Tregoss			2005						W4


			8.92594			W1			Goss & Tregoss			2005						W1


			2.06940			W4a			Goss & Tregoss			2005						W4


			0.03668			W1			Goss & Tregoss			2005						W1


			0.04874			W1			Goss & Tregoss			2005						W1


			1.18273			W22a			Goss & Tregoss			2005						W22


			0.00211			W22a			Goss & Tregoss			2005						W22


			1.64189			W6d			Goss & Tregoss			2005						W6


			0.11565			W6d			Goss & Tregoss			2005						W6


			0.08418			M23a			Goss & Tregoss			2005						M23


			0.07393			M23a			Goss & Tregoss			2005						M23


			0.48926			S27			Goss & Tregoss			2005						S27


			0.18782			W1			Goss & Tregoss			2005						W1


			0.01166			W23			Goss & Tregoss			2005						W23


			0.20921			M23b			Goss & Tregoss			2005						M23


			0.01339			M23a			Goss & Tregoss			2005						M23


			0.02334			M23b			Goss & Tregoss			2005						M23


			0.00615			M23a			Goss & Tregoss			2005						M23


			0.02342			M23b			Goss & Tregoss			2005						M23


			0.27067			M23a			Goss & Tregoss			2005						M23


			0.00512			MG6			Goss & Tregoss			2005						MG6


			0.00833			W1			Goss & Tregoss			2005						W1


			0.00693			S27			Goss & Tregoss			2005						S27


			0.09800			S27			Goss & Tregoss			2005						S27


			0.60226			W1			Goss & Tregoss			2005						W1


			0.14533			M25c			Goss & Tregoss			2005						M25


			0.03795			M25c			Goss & Tregoss			2005						M25


			0.08699			S27			Goss & Tregoss			2005						S27


			0.03802			S27			Goss & Tregoss			2005						S27


			0.14391			H8			Goss & Tregoss			2005						H8


			0.05288			H8			Goss & Tregoss			2005						H8


			0.02039			W24			Goss & Tregoss			2005						W24


			0.00355			W23			Goss & Tregoss			2005						W23


			0.02356			W23			Goss & Tregoss			2005						W23


			0.03521			W23			Goss & Tregoss			2005						W23


			0.00585			H4			Goss & Tregoss			2005						H4


			0.00461			H4			Goss & Tregoss			2005						H4


			0.03111			M23b			Goss & Tregoss			2005						M23


			0.23348			H4			Goss & Tregoss			2005						H4


			0.14192			MG6			Goss & Tregoss			2005						MG6


			0.04264			S27			Goss & Tregoss			2005						S27


			0.23405			S27			Goss & Tregoss			2005						S27


			0.27878			M25c			Goss & Tregoss			2005						M25


			0.91012			M25c			Goss & Tregoss			2005						M25


			0.01653			W24			Goss & Tregoss			2005						W24


			0.00033			MG6			Goss & Tregoss			2005						MG6


			0.06718			W23			Goss & Tregoss			2005						W23


			0.01007			M23b			Goss & Tregoss			2005						M23


			0.00327			H4			Goss & Tregoss			2005						H4


			2.90023			W1			Goss & Tregoss			2005						W1


			14.32214			W1			Goss & Tregoss			2005						W1


			0.00821			S10			Goss & Tregoss			2005						S10


			0.09995			S10			Goss & Tregoss			2005						S10


			0.08986			MG6			Goss & Tregoss			2005						MG6


			0.10815			MG6			Goss & Tregoss			2005						MG6


			0.09656			H8			Goss & Tregoss			2005						H8


			0.12015			H8			Goss & Tregoss			2005						H8


			0.13490			M23b			Goss & Tregoss			2005						M23


			0.01916			M23b			Goss & Tregoss			2005						M23


			1.64876			W6			Goss & Tregoss			2005						W6


			0.01775			W6			Goss & Tregoss			2005						W6


			1.64683			W1			Goss & Tregoss			2005						W1


			0.34602			W1			Goss & Tregoss			2005						W1


			0.00183			S14			Goss & Tregoss			2005						S14


			0.01533			S14			Goss & Tregoss			2005						S14


			9.07334			W1			Goss & Tregoss			2005						W1


			5.60851			W1			Goss & Tregoss			2005						W1


			0.19069			S27a			Goss & Tregoss			2005						S27


			0.06134			S27a			Goss & Tregoss			2005						S27


			0.00631			MG7a			Goss & Tregoss			2005						MG7


			0.01688			MG7a			Goss & Tregoss			2005						MG7


			0.00004			No NVC /Scrub			Goss & Tregoss			2005						No NVC - Scrub


			42.89429			H4c			Goss & Tregoss			2005						H4


			1.81255			M25			Goss & Tregoss			2005						M25


			0.27232			W22a			Goss & Tregoss			2005						W22


			0.04834			OV24b			Goss & Tregoss			2005						OV24


			0.15829			Species-richM23b*			Goss & Tregoss			2005						M23


			0.04006			W23c			Goss & Tregoss			2005						W23


			0.29000			M25c			Goss & Tregoss			2005						M25


			0.11426			Species-richM23b*			Goss & Tregoss			2005						M23


			0.01408			Fallopia japonica			Goss & Tregoss			2005						No NVC - Misc.


			0.14735			S27a			Goss & Tregoss			2005						S27


			0.20091			U4b			Goss & Tregoss			2005						U4


			0.16594			Species-richM23b*			Goss & Tregoss			2006						M23


			0.03789			Species-richM23b*			Goss & Tregoss			2006						M23


			0.09508			W1			Goss & Tregoss			2005						W1


			0.02541			H8			Goss & Tregoss			2005						H8


			0.06345			M25c			Goss & Tregoss			2005						M25


			8.72780			W1			Goss & Tregoss			2005						W1


			1.21704			M23a			Goss & Tregoss			2005						M23


			1.05292			U4b			Goss & Tregoss			2005						U4


			1.09324			U4b			Goss & Tregoss			2005						U4


			0.78806			U4a			Goss & Tregoss			2005						U4


			0.31802			W24b			Goss & Tregoss			2005						W24


			3.32606			M25a			Goss & Tregoss			2005						M25


			6.62878			M25c			Goss & Tregoss			2005						M25


			0.00308			S27a			Goss & Tregoss			2005						S27


			0.60416			Mosaic M25/M23.  Invaded by *			Goss & Tregoss			2005						M25


			0.00599			M14			Goss & Tregoss			2005						M14


			0.02004			M29			Goss & Tregoss			2005						M29


			0.00528			S3			Goss & Tregoss			2005						S3


			0.00528			S3			Goss & Tregoss			2005						S3


			0.00528			S3			Goss & Tregoss			2005						S3


			0.00528			Open Water			Goss & Tregoss			2005						Water


			0.00416			M14			Goss & Tregoss			2005						M14


			0.00495			A24b			Goss & Tregoss			2005						A24


			0.00278			A24b			Goss & Tregoss			2005						A24


			0.00162			M21			Goss & Tregoss			2005						M21


			0.00162			M21			Goss & Tregoss			2005						M21


			0.00162			A24b			Goss & Tregoss			2005						A24


			0.87263			M23b			Goss & Tregoss			2005						M23


			0.10741			M25a			Goss & Tregoss			2005						M25


			26.28896			W1			Goss & Tregoss			2005						W1


			0.45986			W1			Goss & Tregoss			2005						W1


			0.28955			W23c			Criggan			2005						W23


			0.04750			M21b			Criggan			2005						M21


			0.88825			M16a			Criggan			2005						M16


			0.11508			M25			Criggan			2005						M25


			0.02500			W1			Criggan			2005						W1


			0.12216			W25			Criggan			2005						W25


			0.03373			Open Water			Criggan			2005						Water


			0.00933			Coniferous plantation			Criggan			2005						No NVC - Plantation


			0.00616			W23a			Criggan			2005						W23


			0.01672			OV23/MG10 transition			Criggan			2005						OV23


			0.22003			W23a			Criggan			2005						W23


			0.40017			W24b			Criggan			2005						W24


			0.16159			Open Water			Criggan			2005						Water


			0.56020			M25c			Criggan			2005						M25


			1.69683			W10c			Criggan			2005						W10


			0.16461			MG10a			Criggan			2005						MG10


			0.03009			MG9			Criggan			2005						MG9


			0.29555			M25c			Criggan			2005						M25


			0.05485			MG9			Criggan			2005						MG9


			0.14063			MG9			Criggan			2005						MG9


			0.05636			M23b			Criggan			2005						M23


			0.36461			Open Water			Criggan			2005						Water


			0.04295			M23b			Criggan			2005						M23


			0.02088			W1			Criggan			2005						W1


			2.88926			W1			Criggan			2005						W1


			0.02201			M25c			Criggan			2005						M25


			2.78929			MG10a			Criggan			2005						MG10


			0.00106			MixedScrub			Criggan			2005						No NVC - Scrub


			0.08943			S27			Criggan			2005						S27


			0.04670			M25c			Criggan			2005						M25


			0.79253			W10c			Criggan			2005						W10


			0.64248			MG9			Criggan			2005						MG9


			0.54795			MG10/W23			Criggan			2005			MG10/W23			MG10


			0.07848			M21b			Criggan			2005						M21


			0.03732			M23b			Criggan			2005						M23


			0.54508			M25/M23b/W1/W23			Criggan			2005			Mosaic M25/M23b/W1/W23			M25


			0.03364			M21b			Criggan			2005						M21


			0.02460			Mixed plantation			Criggan			2005						No NVC - Plantation


			0.47611			U20a			Criggan			2005						U20


			0.39361			H4a			Criggan			2005						H4


			1.88685			H4			Criggan			2005						H4


			0.10831			H4a			Criggan			2005						H4


			0.07532			W25b			Criggan			2005						W25


			0.00531			W25b			Criggan			2005						W25


			0.00155			W1			Criggan			2005						W1


			0.21433			M23b			Criggan			2005						M23


			0.11156			S3			Criggan			2005						S3


			0.19866			W22			Criggan			2005						W22


			0.01415			M21b			Criggan			2005						M21


			0.35950			M25a			Criggan			2005						M25


			0.05780			W22b			Criggan			2005						W22


			0.01549			M23b			Criggan			2005						M23


			0.11598			M23a			Criggan			2005						M23


			0.20717			M25c			Criggan			2005						M25


			0.18334			M25a			Criggan			2005						M25


			0.02102			S3			Criggan			2005						S3


			0.01755			S3			Criggan			2005						S3


			0.02294			H4a			Criggan			2005						H4


			0.02753			S27a			Criggan			2005						S27


			0.02318			S27a			Criggan			2005						S27


			0.49242			M25c			Criggan			2005						M25


			0.22916			H4a			Criggan			2005						H4


			0.00676			S27a			Criggan			2005						S27


			0.00320			S27a			Criggan			2005						S27


			0.01416			M5			Criggan			2005						M5


			0.02630			S3			Criggan			2005						S3


			0.03393			M21b			Criggan			2005						M21


			0.07133			S27a			Criggan			2005						S27


			0.00903			Open Water			Criggan			2005						Water


			1.05081			Mosaic MG5c, H4a			Criggan			2005						MG5


			0.05245			M25			Criggan			2005						M25


			0.04387			W23			Criggan			2005						W23


			0.03152			MG5c			Criggan			2005						MG5


			0.28533			M25b			Criggan			2005						M25


			0.10208			W1			Criggan			2005						W1


			0.01570			M23b			Criggan			2005						M23


			0.14391			H4a			Criggan			2005						H4


			1.36480			W1			Criggan			2005						W1


			0.00029			Recently ploughed -No NVC			Criggan			2005						No NVC - Misc.


			0.01895			W25			Criggan			2005						W25


			0.03688			H4a			Criggan			2005						H4


			1.92788			M16b			Criggan			2005						M16


			0.02522			W10			Criggan			2005						W10


			0.14258			H4a			Criggan			2005						H4


			0.03284			W1			Criggan			2005						W1


			1.16554			W10c			Criggan			2005						W10


			0.18721			M25			Criggan			2005						M25


			0.05520			M15b			Criggan			2005						M15


			0.03810			H4a			Criggan			2005						H4


			0.00184			W10			Criggan			2005						W10


			0.01180			M16b			Criggan			2005						M16


			0.00335			MG5c			Criggan			2005						MG5


			0.10590			W10c			Criggan			2005						W10


			0.00534			Open Water			Criggan			2005						Water


			0.60438			M25			Criggan			2005						M25


			0.01220			W1			Criggan			2005						W1


			0.00601			M15b			Criggan			2005						M15


			0.65957			Open Water			Criggan			2005						Water


			0.10040			W23			Criggan			2005						W23


			0.05196			M25			Criggan			2005						M25


			0.13330			Open Water			Criggan			2005						Water


			0.00563			MG6b			Criggan			2005						MG6


			0.33540			Open Water			Criggan			2005						Water


			0.06302			W23			Criggan			2005						W23


			0.00137			S27a			Criggan			2005						S27


			0.00644			S27a			Criggan			2005						S27


			0.00142			M23b			Criggan			2005						M23


			0.00307			MG5			Criggan			2005						MG5


			0.00024			M23b			Criggan			2005						M23


			0.32249			W23			Criggan			2005						W23


			0.25421			W1			Criggan			2005						W1


			0.62112			M23b			Criggan			2005						M23


			0.12050			W23			Criggan			2005						W23


			0.98073			W1			Criggan			2005						W1


			0.05993			W23			Criggan			2005						W23


			0.17347			M23b			Criggan			2005						M23


			0.60695			S3			Criggan			2005						S3


			0.21530			W23			Criggan			2005						W23


			0.08289			M5			Criggan			2005						M5


			0.21411			W23			Criggan			2005						W23


			0.26740			MG6			Criggan			2005						MG6


			0.18348			M23b			Criggan			2005						M23


			0.02290			M23b			Criggan			2005						M23


			0.29786			W10			Criggan			2005						W10


			1.48908			M23a			Criggan			2005						M23


			0.09882			W23			Criggan			2005						W23


			0.10845			M25a			Criggan			2005						M25


			0.03054			M23b			Criggan			2005						M23


			0.07543			M23b			Criggan			2005						M23


			0.06369			M23b			Criggan			2005						M23


			0.11799			M25a			Criggan			2005						M25


			0.09899			M23a			Criggan			2005						M23


			0.09523			M23b			Criggan			2005						M23


			0.32441			M25c			Criggan			2005						M25


			1.88344			M23a			Criggan			2005						M23


			0.16969			MG7			Criggan			2005						MG7


			1.59368			H4a			Criggan			2005						H4


			0.44557			H4c			Criggan			2005						H4


			0.04372			Mosaic M16d, M21d			Criggan			2005						M16


			0.42804			Mosaic H4c, M16b			Criggan			2005						H4


			0.24982			H4c			Criggan			2005						H4


			1.01235			W1			Criggan			2005						W1


			0.05679			H8e			Criggan			2005						H8


			0.09491			S27a			Criggan			2005						S27


			0.00476			M5			Criggan			2005						M5


			0.02682			W10c			Criggan			2005						W10


			0.00856			W10c			Criggan			2005						W10


			0.06033			W10c			Criggan			2005						W10


			0.22008			M29			Criggan			2005						M29


			0.05610			W10c			Criggan			2005						W10


			0.13063			M29			Criggan			2005						M29


			0.07064			M23b			Criggan			2005						M23


			0.36254			M25b			Criggan			2005						M25


			0.65319			M15a			Criggan			2005						M15


			0.16233			M23a			Criggan			2005						M23


			0.00854			MG9			Criggan			2005						MG9


			0.37067			S27a			Criggan			2005						S27


			0.01739			W25			Criggan			2005						W25


			0.00715			M29			Criggan			2005						M29


			0.01603			Open Water			Criggan			2005						Water


			0.05145			H4c			Criggan			2005						H4


			2.40889			H4c			Criggan			2005						H4


			0.01035			M29			Criggan			2005						M29


			0.14701			H4c			Criggan			2005						H4


			0.00851			OV25			Criggan			2005						OV25


			0.51484			Open Water			Criggan			2005						Water


			0.59080			W10c			Criggan			2005						W10


			0.32620			Mosaic W1, W10			Criggan			2005						W1


			1.99160			W10c			Criggan			2005						W10


			0.07124			M5			Criggan			2005						M5


			0.02530			M29			Criggan			2005						M29


			0.06051			Mosaic W25, W23			Criggan			2005						W25


			0.03421			H4c			Criggan			2005						H4


			0.00364			H4a			Criggan			2005						H4


			0.16029			M23a			Criggan			2005						M23


			0.61404			M23b			Criggan			2005						M23


			0.04663			W1			Criggan			2005						W1


			0.29870			M23b			Criggan			2005						M23


			0.16078			M23b			Criggan			2005						M23


			0.06185			M25c			Criggan			2005						M25


			0.01352			W23			Criggan			2005						W23


			0.02219			W23			Criggan			2005						W23


			0.36403			M23a			Criggan			2005						M23


			0.01694			M6d			Criggan			2005						M6


			0.50279			M16			Criggan			2005						M16


			0.31840			M25a			Criggan			2005						M25


			0.24888			M25c			Criggan			2005						M25


			0.42254			M25c/M21b/M16b			Criggan			2005						M25


			0.00005			MG?			Criggan			2005						MG


			0.12274			Mosaic W24, W23			Criggan			2005						W24


			0.00594			M23b			Criggan			2005						M23


			0.19312			W23c			Criggan			2005						W23


			0.01459			MG7a			Criggan			2005						MG7


			0.60550			M25			Criggan			2005						M25


			0.00000			W25			Criggan			2005						W25


			0.11354			W25			Criggan			2005						W25


			0.26888			W1			Criggan			2005						W1


			0.71061			W10c			Criggan			2005						W10


			0.96907			M16			Criggan			2005						M16


			0.03054			W25b			Criggan			2005						W25


			0.02220			MG9			Criggan			2005						MG9


			2.54424			W1			Criggan			2005						W1


			0.17421			W10c			Criggan			2005						W10


			2.05049			Mosaic M16a, H4c			Criggan			2005						M16


			0.92671			Mosaic M16, H4c			Criggan			2005						M16


			0.00934			MG10a			Criggan			2005						MG10


			0.31370			M23b			Criggan			2005						M23


			1.00820			M25c			Criggan			2005						M25


			0.06750			W23			Criggan			2005						W23


			0.39988			W1			Criggan			2005						W1


			0.06588			OV25			Criggan			2005						OV25


			2.78488			W10c			Criggan			2005						W10


			1.06628			W10c			Criggan			2005						W10


			2.27602			M25			Criggan			2005						M25


			0.00177			M23b			Criggan			2005						M23


			37.96890			W1			Criggan			2005						W1


			0.13076			S3			Criggan			2005						S3


			0.23857			W1			Criggan			2005						W1


			0.55697			M16a			Criggan			2005						M16


			5.62460			M15b			Criggan			2005						M15


			0.64498			M23b			Criggan			2005						M23


			0.18565			MG5			Criggan			2005						MG5


			0.06359			W1			Criggan			2005						W1


			0.47134			H4c			Criggan			2005						H4


			0.01990			W1			Criggan			2005						W1


			0.02944			M16a			Criggan			2005						M16


			0.10745			MG10a			Criggan			2005						MG10


			0.08033			W23a			Criggan			2005						W23


			3.18565			Mosaic M25, M15, M5, S27			Criggan			2005						M25


			0.96147			M25/MG transition			Criggan			2005						M25


			0.30914			M23a			Chark Moor			2004						M23


			0.03527			M29			Chark Moor			2004						M29


			0.09228			M4			Chark Moor			2004						M4


			0.54887			M16a			Chark Moor			2004						M16


			0.12070			W10c			Chark Moor			2004						W10


			1.05482			M16a			Chark Moor			2004						M16


			0.08756			M25c			Chark Moor			2004						M25


			0.00390			M4			Chark Moor			2004						M4


			0.01459			M29			Chark Moor			2004						M29


			0.03339			M23a			Chark Moor			2004						M23


			8.93516			W1			Chark Moor			2004						W1


			0.55843			M23b			Goss & Tregoss			2005						M23


			1.05521			M23a			Goss & Tregoss			2005						M23


			0.58987			M23b			Goss & Tregoss			2005						M23


			0.32099			M23b			Goss & Tregoss			2005						M23


			0.79289			M23a			Goss & Tregoss			2005						M23


			0.52619			M23b			Goss & Tregoss			2005						M23


			0.78787			M25a			Criggan			2005						M25


			5.61338			W1			Criggan			2005						W1


			0.07380			M25c			Criggan			2005						M25


			0.02693			M25c			Criggan			2005						M25


			0.14157			W10a			Criggan			2005						W10


			0.11648			S3			Criggan			2005						S3


			0.06380			W11a			Criggan			2005						W11


			0.21901			W1			Criggan			2005						W1


			0.26666			W5a			Criggan			2005						W5


			0.43904			S3			Criggan			2005						S3


			0.11313			W5a			Criggan			2005						W5


			0.27718			W1			Criggan			2005						W1


			1.71993			M23b			Criggan			2005						M23


			0.81764			M23b			Molinnis			2010						M23


			0.47183			W1			Molinnis			2010						W1


			0.14973			M25c			Molinnis			2010						M25


			0.13806			M25a			Molinnis			2010						M25


			0.02113			M25a			Molinnis			2010						M25


			2.10334			W1			Molinnis			2010						W1


			1.25236			W11d			Molinnis			2010						W11


			0.03527			S12c			Molinnis			2010						S12


			0.33516			M25a			Molinnis			2010						M25


			0.03691			M25c			Molinnis			2010						M25


			0.05148			M5			Molinnis			2010						M5


			0.07793			M4			Molinnis			2010						M4


			0.27232			M25a			Molinnis			2010						M25


			1.43408			W1			Molinnis			2010						W1


			0.00000			S3			Criggan			2005						S3


			1.18137			M23a			Carbis Moor, Tregonhay			2004						M23


			1.19117			M23a			Carbis Moor, Tregonhay			2004						M23


			1.07762			W1			Carbis Moor, Tregonhay			2004						W1


			0.34874			MG10a			Goss & Tregoss			2005						MG10


			0.28780			MG10a			Goss & Tregoss			2005						MG10


			0.06085			MG6			Goss & Tregoss			2005						MG6


			0.20269			W1			Goss & Tregoss			2005						W1


			0.43063			W1			Goss & Tregoss			2005						W1


			0.83088			M25			Goss & Tregoss			2005						M25


			3.38847			W1			Goss & Tregoss			2005						W1


			0.02266			W22a			Goss & Tregoss			2005						W22


			0.05755			MG1			Goss & Tregoss			2005						MG1


			0.00702			W23a			Goss & Tregoss			2005						W23


			0.11501			W1			Goss & Tregoss			2005						W1


			0.01118			W24b			Goss & Tregoss			2005						W24


			0.06066			W22a			Goss & Tregoss			2005						W22


			0.25968			MG1			Goss & Tregoss			2005						MG1


			0.04014			Species-richM23b*			Goss & Tregoss			2005						M23


			0.02320			W24a			Goss & Tregoss			2005						W24


			0.01257			Species-richM23b*			Goss & Tregoss			2005						M23


			0.01712			W22a			Goss & Tregoss			2005						W22


			0.17458			Open Water			Goss & Tregoss			2005						Water


			11.13144			W1			Goss & Tregoss			2005						W1


			0.00553			S12			Goss & Tregoss			2005						S12


			0.00549			S12			Goss & Tregoss			2005						S12


			0.00000			W1			Goss & Tregoss			2005						W1


			0.33660			W23b			Goss & Tregoss			2005						W23


			0.00017			W1			Goss & Tregoss			2005						W1


			0.00004			M23b			Goss & Tregoss			2005						M23


			0.00039			NoNVC			Goss & Tregoss			2005						No NVC


			0.00331			NoNVC			Goss & Tregoss			2005						No NVC


			0.04043			W1			Goss & Tregoss			2005						W1


			0.14405			NoNVC			Goss & Tregoss			2005						No NVC


			0.05893			W22a			Breney			2015						W22


			0.07051			W1			Breney			2015						W1


			0.04973			W1			Breney			2015						W1


			0.19641			W1			Breney			2015						W1


			0.00705			W1			Breney			2015						W1


			0.11389			W1			Breney			2015						W1


			0.22067			M23a			Breney			2015						M23


			0.01446			W1			Breney			2015						W1


			3.57308			W1			Breney			2015						W1


			0.40597			M23a			Breney			2015						M23


			1.11037			M23a			Breney			2015						M23


			0.01028			W1			Breney			2015						W1


			1.58602			W1			Breney			2015						W1


			0.07888			W22a			Breney			2015						W22


			0.13081			M23a			Breney			2015						M23


			0.12434			M25c			Breney			2015						M25


			0.05481			W22a			Breney			2015						W22


			0.15377			M23b			Breney			2015						M23


			0.98497			W10a			Breney			2015						W10


			1.58535			W1			Breney			2015						W1


			2.76215			W1			Breney			2015						W1


			0.34876			W10a			Breney			2015						W10


			0.32311			M23a			Breney			2015						M23


			0.25278			U20a			Breney			2015						U20


			0.20901			M23a			Breney			2015						M23


			0.43446			U20a			Breney			2015						U20


			0.64057			W1			Breney			2015						W1


			3.66544			W10c			Breney			2015						W10


			0.33754			W1			Breney			2015						W1


			0.93922			W1			Breney			2015						W1


			0.09223			M25c			Breney			2015						M25


			1.71735			W10			Breney			2015						W10


			0.25671			M25c			Breney			2015						M25


			1.19406			W1			Breney			2015						W1


			0.12785			W1			Breney			2015						W1


			0.02276			S27a			Breney			2015						S27


			0.45746			M25c			Breney			2015						M25


			0.16419			W21a			Breney			2015						W21


			0.58796			W10			Breney			2015						W10


			2.03818			W10			Breney			2015						W10


			0.09857			M23b			Breney			2015						M23


			1.63767			W10a			Breney			2015						W10


			0.76989			W10			Breney			2015						W10


			1.06550			W10			Breney			2015						W10


			2.14625			W1			Breney			2015						W1


			1.07687			W1			Breney			2015						W1


			0.26950			M25a			Breney			2015						M25


			0.25049			W22a			Breney			2015						W22


			1.59613			W23c			Breney			2015						W23


			0.21865			W23c			Breney			2015						W23


			0.17501			W22a			Breney			2015						W22


			0.05027			U20a			Breney			2015						U20


			0.02031			U4a			Breney			2015						U4


			1.86754			W25a			Breney			2015						W25


			0.17785			U4a			Breney			2015						U4


			0.41351			U4a			Breney			2015						U4


			0.80913			U20a			Breney			2015						U20


			0.07467			w23c			Breney			2015						W23


			0.06395			W22a			Breney			2015						W22


			0.03348			W23c			Breney			2015						W23


			0.05452			U4a			Breney			2015						U4


			5.83470			W25a			Breney			2015						W25


			0.76438			W10a			Breney			2015						W10


			0.61102			W25a			Breney			2015						W25


			0.14258			W25a			Breney			2015						W25


			0.01260			S27a			Breney			2015						S27


			0.10219			M23a			Chark Moor			2015						M23


			0.29808			W1			Chark Moor			2015						W1


			0.17035			W1			Chark Moor			2015						W1


			0.24270			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.38511			W1			Chark Moor			2015						W1


			0.36864			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.11099			M23a			Chark Moor			2015						M23


			0.36373			W10			Chark Moor			2015						W10


			0.21116			W1			Chark Moor			2015						W1


			0.03603			M23a			Chark Moor			2015						M23


			0.58232			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.45956			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.74288			W1			Chark Moor			2015						W1


			0.05661			M23a			Chark Moor			2015						M23


			0.44854			W10			Chark Moor			2015						W10


			1.28371			M23b			Chark Moor			2015						M23


			0.08991			W10a			Chark Moor			2015						W10


			0.14061			W1			Chark Moor			2015						W1


			0.12616			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.11703			M23a			Chark Moor			2015						M23


			0.23001			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.06166			M23a			Chark Moor			2015						M23


			1.29907			W1			Chark Moor			2015						W1


			0.02017			M25c			Chark Moor			2015						M25


			0.13565			M25c			Chark Moor			2015						M25


			0.21432			M23b			Chark Moor			2015						M23


			0.66904			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.03547			M25c			Chark Moor			2015						M25


			2.02504			M23b			Chark Moor			2015						M23


			0.17357			M23a			Chark Moor			2015						M23


			0.67870			M25c			Chark Moor			2015						M25


			0.03377			W1			Breney			2015						W1


			0.39034			W10a			Red Moor			2015						W10


			0.48001			W1			Red Moor			2015						W1


			0.06954			M23a			Red Moor			2015						M23


			0.25087			M23a			Red Moor			2015						M23


			1.02450			M25c			Red Moor			2015						M25


			0.52083			M23a			Red Moor			2015						M23


			0.52153			M23a			Red Moor			2015						M23


			0.14528			W10			Red Moor			2015						W10


			0.00384			Caravan			Red Moor			2015						Building


			0.08465			sxci dry			Red Moor			2015						No NVC - Willow scrub


			0.62680			W1			Red Moor			2015						W1


			0.55431			W10			Red Moor			2015						W10


			0.05503			sxci dry			Red Moor			2015						No NVC - Willow scrub


			0.04128			M21a			Red Moor			2015						M21


			0.59618			M25b			Red Moor			2015						M25


			0.38911			M23a			Red Moor			2015						M23


			0.02675			H4c			Breney			2015						H4


			0.00441			H4c			Breney			2015						H4


			0.13694			W1			Breney			2015						W1


			0.04361			W10a			Breney			2015						W10


			0.22752			W10a			Breney			2015						W10


			0.12441			W1			Red Moor			2015						W1


			0.06914			W10			Chark Moor			2015						W10


			0.39643			M23b			Chark Moor			2015						M23


			0.05483			sxci dry			Chark Moor			2015						No NVC - Willow scrub


			0.43848			W1			Chark Moor			2015						W1


			0.02769			W25b			Chark Moor			2015						W25


			0.39983			M23a			Chark Moor			2015						M23


			0.02397			M25c			Chark Moor			2015						M25


			0.57185			W1			Breney			2015						W1


			0.76780			W10a			Breney			2015						W10


			0.26295			sxci dry			Breney			2015						No NVC - Willow scrub


			0.19684			W23c			Breney			2015						W23


			0.16744			MG6			Breney			2015						MG6


			0.03945			pond			Breney			2015						Water


			0.11523			sxci dry			Breney			2015						No NVC - Willow scrub


			0.38801			sxci dry			Breney			2015						No NVC - Willow scrub


			0.04112			S27a			Breney			2015						S27


			0.67346			W25			Molinnis			2015						W25


			0.36290			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.28561			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.02939			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.34188			W1			Molinnis			2015						W1


			0.65389			W1(30%)+sxci dry(70%)			Molinnis			2015						No NVC - Willow scrub


			0.93070			W1(30%)+sxci dry(70%)			Molinnis			2015						No NVC - Willow scrub


			0.37925			U20a(x%)+W25(y%)			Molinnis			2015						U20


			0.03880			W25			Molinnis			2015						W25


			1.14330			sxci dry			Molinnis			2015						No NVC - Willow scrub


			2.05619			W1			Molinnis			2015						W1


			0.34210			W10			Molinnis			2015						W10


			0.76655			W10			Molinnis			2015						W10


			0.02326			W23			Molinnis			2015						W23


			0.02133			M25a			Molinnis			2015						M25


			0.01059			M25a			Molinnis			2015						M25


			0.01998			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.85648			W1			Molinnis			2015						W1


			0.11272			W25			Molinnis			2015						W25


			1.50876			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.01030			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.01636			M25a			Molinnis			2015						M25


			0.19411			S27a			Molinnis			2015						S27


			0.83160			W10			Molinnis			2015						W10


			0.01740			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.04560			M23b			Molinnis			2015						M23


			0.06763			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.05766			MG6/U20			Molinnis			2015						MG6


			0.05720			MG6/U20			Molinnis			2015						MG6


			0.23834			W1			Molinnis			2015						W1


			0.03440			MG6/U20			Molinnis			2015						MG6


			0.05219			MG6b			Molinnis			2015						MG6


			0.53850			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.07860			W1			Molinnis			2015						W1


			0.03881			W10			Molinnis			2015						W10


			0.05358			M23b			Molinnis			2015						M23


			0.14681			W1			Molinnis			2015						W1


			0.17509			MG6b			Molinnis			2015						MG6


			0.13717			MG6/U20			Molinnis			2015						MG6


			0.10909			W25			Molinnis			2015						W25


			0.16013			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.32233			M23b			Molinnis			2015						M23


			0.10988			W1			Molinnis			2015						W1


			1.60721			W25b(70%)+mixedScrub(30%)			Molinnis			2015						W25


			4.51384			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.03149			standingWater			Molinnis			2015						Water


			0.00721			standingWater			Molinnis			2015						Water


			0.12829			W23			Molinnis			2015						W23


			0.03867			M23b			Molinnis			2015						M23


			1.22867			H4c(60%)+W25b(40%)			Molinnis			2015						H4


			0.01627			M25a			Molinnis			2015						M25


			0.87370			W25b			Molinnis			2015						W25


			0.02665			M25a			Molinnis			2015						M25


			0.33836			M25a			Molinnis			2015						M25


			0.04831			W25			Molinnis			2015						W25


			0.03710			W25			Molinnis			2015						W25


			0.06744			W25b			Molinnis			2015						W25


			0.06329			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.24613			W25b			Molinnis			2015						W25


			0.29027			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.01412			M25a			Molinnis			2015						M25


			0.65474			W1			Molinnis			2015						W1


			0.01864			MG6b			Molinnis			2015						MG6


			0.05750			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.16874			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.15874			M23b			Molinnis			2015						M23


			0.03378			M23b			Molinnis			2015						M23


			0.09308			W23			Molinnis			2015						W23


			0.05501			MG6b			Molinnis			2015						MG6


			0.21590			W23			Molinnis			2015						W23


			0.38402			M23(10%)+mixedScrub(90%)			Molinnis			2015						No NVC - Scrub


			0.04049			standingWater			Molinnis			2015						Water


			2.57345			H4c(60%)+W25b(40%)			Molinnis			2015						H4


			0.11576			M25a			Molinnis			2015						M25


			0.03899			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.39535			H4c			Molinnis			2015						H4


			0.18652			W25b			Molinnis			2015						W25


			2.01736			W1			Treskilling			2015						W1


			0.06925			U20c			Treskilling			2015						U20


			0.13975			U20c			Treskilling			2015						U20


			0.10828			W25			Treskilling			2015						W25


			0.17614			W10			Treskilling			2015						W10


			0.03470			M25b			Treskilling			2015						M25


			0.13616			M25b			Treskilling			2015						M25


			0.21313			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.55290			U4a			Treskilling			2015						U4


			0.35755			U20a			Treskilling			2015						U20


			1.85107			W1			Treskilling			2015						W1


			0.24278			U20a			Treskilling			2015						U20


			1.17251			U20a			Treskilling			2015						U20


			0.18890			Pta/Rp			Treskilling			2015						No NVC - Misc.


			1.19595			W1			Treskilling			2015						W1


			0.02587			Pta			Treskilling			2015						No NVC - Misc.


			0.06142			Pta			Treskilling			2015						No NVC - Misc.


			0.03456			Pta			Treskilling			2015						No NVC - Misc.


			0.06813			M6			Treskilling			2015						M6


			0.15890			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.28091			W1			Treskilling			2015						W1


			0.21228			M6			Treskilling			2015						M6


			0.27865			Pta/U4/scrub			Treskilling			2015						No NVC - Misc.


			0.06681			M6			Treskilling			2015						M6


			0.22512			M25b			Treskilling			2015						M25


			0.23882			U20a			Treskilling			2015						U20


			0.16801			W23			Treskilling			2015						W23


			0.29004			H4c			Treskilling			2015						H4


			1.04201			U20b(70%)+H4b(30%)			Treskilling			2015						U20


			0.76040			U20b(90%)+H4b(10%)			Treskilling			2015						U20


			0.28477			U20			Treskilling			2015						U20


			0.21716			H4b			Treskilling			2015						H4


			2.64689			W23			Treskilling			2015						W23


			0.28244			U20b(90%)+H4b(10%)			Treskilling			2015						U20


			1.15935			U20b			Treskilling			2015						U20


			1.13687			U20b			Treskilling			2015						U20


			0.18383			W23			Treskilling			2015						W23


			0.16742			U20c (firebreak)			Treskilling			2015						U20


			0.28170			W1 (sxci/Bet)			Treskilling			2015						W1


			0.22172			W1 (sxci/Bpub)			Treskilling			2015						W1


			0.30114			W10			Treskilling			2015						W10


			8.67577			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.38273			standingWater			Treskilling			2015						Water


			1.08996			H4c			Treskilling			2015						H4


			0.00185			W10			Treskilling			2015						W10


			0.52309			W25			Treskilling			2015						W25


			1.29158			W10			Treskilling			2015						W10


			0.20269			Pta			Treskilling			2015						No NVC - Misc.


			0.10364			Pta			Treskilling			2015						No NVC - Misc.


			2.29256			W10			Treskilling			2015						W10


			0.19680			W10			Treskilling			2015						W10


			0.18601			U4a			Treskilling			2015						U4


			0.95748			Mol/Pta			Treskilling			2015						No NVC - Misc.


			0.02933			M25b			Treskilling			2015						M25


			0.25776			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.02487			U4a			Treskilling			2015						U4


			0.05176			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.16875			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.49485			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.10903			Pta			Treskilling			2015						No NVC - Misc.


			0.02164			Pta			Treskilling			2015						No NVC - Misc.


			0.24699			W10			Treskilling			2015						W10


			0.38314			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.03461			standingWater			Treskilling			2015						Water


			3.08302			W1			Treskilling			2015						W1


			0.42805			W10			Treskilling			2015						W10


			0.18855			U20c			Treskilling			2015						U20


			0.57028			Mol/Pta			Treskilling			2015						No NVC - Misc.


			1.27482			W1			Treskilling			2015						W1


			0.27246			sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.76247			Pta			Treskilling			2015						No NVC - Misc.


			0.12532			M16			Treskilling			2015						M16


			0.05726			M23a			Treskilling			2015						M23


			0.08729			Pta			Treskilling			2015						No NVC - Misc.


			0.05018			Pta			Treskilling			2015						No NVC - Misc.


			8.08385			sxci dry			Treskilling			2015						No NVC - Willow scrub


			4.45394			standingWater			Treskilling			2015						Water


			0.38365			sxci/Bpub/Rpont			Treskilling			2015						No NVC - Willow scrub


			0.78717			H1			Treskilling			2015						H1


			1.00301			mixedScrub/sxci dry			Treskilling			2015						No NVC - Willow scrub


			0.35215			MG10/U4			Goss & Tregoss			2015						MG10


			0.18173			MG10/U4			Goss & Tregoss			2015						MG10


			0.38717			M25a			Goss & Tregoss			2015						M25


			0.10854			M25a			Goss & Tregoss			2015						M25


			0.24118			sxci dry(60%)+M25(40%)			Goss & Tregoss			2015						No NVC - Willow scrub, M25


			0.64736			MG10a			Goss & Tregoss			2015						MG10


			0.21174			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.07262			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.07678			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.14123			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.17908			MG10a			Goss & Tregoss			2015						MG10


			0.15563			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.12386			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			2.35531			MG10/M23b			Goss & Tregoss			2015						MG10


			1.79951			MG10a			Goss & Tregoss			2015						MG10


			2.35165			MG6b			Goss & Tregoss			2015						MG6


			0.24997			M25a			Goss & Tregoss			2015						M25


			0.36281			M25b			Goss & Tregoss			2015						M25


			2.28673			U4b			Goss & Tregoss			2015						U4


			0.51392			MG10a			Goss & Tregoss			2015						MG10


			0.73528			MG6b			Goss & Tregoss			2015						MG6


			0.09104			W23			Goss & Tregoss			2015						W23


			0.73794			M25b			Goss & Tregoss			2015						M25


			0.03275			W23			Goss & Tregoss			2015						W23


			0.02913			W23			Goss & Tregoss			2015						W23


			0.14560			W23			Goss & Tregoss			2015						W23


			1.21847			MG10/M23b			Goss & Tregoss			2015						MG10


			0.01331			W23			Goss & Tregoss			2015						W23


			0.04406			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.30093			W23			Goss & Tregoss			2015						W23


			0.02649			M25a			Goss & Tregoss			2015						M25


			0.05000			W1			Goss & Tregoss			2015						W1


			0.01454			sxci dry/Ue			Goss & Tregoss			2015						No NVC - Willow scrub


			0.01380			sxci dry/W23			Goss & Tregoss			2015						No NVC - Willow scrub, W23


			0.01681			M4			Goss & Tregoss			2015						M4


			0.01506			H4c			Goss & Tregoss			2015						H4


			0.03503			H4c			Goss & Tregoss			2015						H4


			0.07199			S27a			Goss & Tregoss			2015						S27


			0.35044			M25c			Goss & Tregoss			2015						M25


			0.54128			S27a			Goss & Tregoss			2015						S27


			1.22769			MG10			Goss & Tregoss			2015						MG10


			1.96713			MG10/M23			Goss & Tregoss			2015						MG10


			1.58274			M23a			Goss & Tregoss			2015						M23


			0.65472			M23a			Goss & Tregoss			2015						M23


			1.41841			M23a			Goss & Tregoss			2015						M23


			0.13564			S27a			Goss & Tregoss			2015						S27


			0.10538			M23a			Goss & Tregoss			2015						M23


			0.13062			M25c			Goss & Tregoss			2015						M25


			0.10700			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.07642			W23			Goss & Tregoss			2015						W23


			0.15683			M23a			Goss & Tregoss			2015						M23


			0.02578			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.07551			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.03978			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.03637			W23			Goss & Tregoss			2015						W23


			0.06303			M25a			Goss & Tregoss			2015						M25


			0.10622			MG10			Goss & Tregoss			2015						MG10


			0.04264			M6dii			Goss & Tregoss			2015						M6


			0.20987			H4a			Goss & Tregoss			2015						H4


			0.52242			M16b			Goss & Tregoss			2015						M16


			0.00552			M1			Goss & Tregoss			2015						M1


			0.07107			M6dii			Goss & Tregoss			2015						M6


			0.26129			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.22215			M23a			Goss & Tregoss			2015						M23


			0.25440			bramble(60%)+MG10(40%)			Goss & Tregoss			2015						No NVC - Misc.


			0.34093			MG6/U4			Goss & Tregoss			2015						MG6


			0.07300			MG7			Goss & Tregoss			2015						MG7


			0.01565			standingWater			Goss & Tregoss			2015						Water


			0.24637			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.09328			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.22710			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.26023			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.02052			H4a			Goss & Tregoss			2015						H4


			0.02069			Monterey pine			Goss & Tregoss			2015						No NVC - Misc.


			0.08493			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.16760			W25			Goss & Tregoss			2015						W25


			0.01381			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.02095			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.14209			M23a			Goss & Tregoss			2015						M23


			0.00607			MG10			Goss & Tregoss			2015						MG10


			0.01535			W22a			Goss & Tregoss			2015						W22


			0.16005			W25			Goss & Tregoss			2015						W25


			0.31334			M23a			Goss & Tregoss			2015						M23


			0.03029			MG10			Goss & Tregoss			2015						MG10


			1.11398			sxci dry/W10			Goss & Tregoss			2015						No NVC - Willow scrub, W10


			0.42443			M25b			Goss & Tregoss			2015						M25


			0.11032			U20a			Goss & Tregoss			2015						U20


			0.03916			M23a			Goss & Tregoss			2015						M23


			0.08011			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.02054			W1			Goss & Tregoss			2015						W1


			0.12900			W1			Goss & Tregoss			2015						W1


			0.00425			W25			Goss & Tregoss			2015						W25


			0.16927			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.11491			W1(60%)+U4(35%)+M6(5%)			Goss & Tregoss			2015						W1


			1.93253			sxci dry			Quoit			2015						No NVC - Willow scrub


			1.08840			M14			Quoit			2015						M14


			6.56961			W10			Quoit			2015						W10


			0.01219			W25			Quoit			2015						W25


			0.18615			MG10/M23b			Quoit			2015						MG10


			0.25962			M23a			Quoit			2015						M23


			0.06232			standingWater			Quoit			2015						Water


			0.00862			W1			Quoit			2015						W1


			0.00853			W1			Quoit			2015						W1


			0.20688			W1			Quoit			2015						W1


			1.82282			M14			Quoit			2015						M14


			0.00187			building			Quoit			2015						Building


			0.00023			Alder			Quoit			2015						No NVC - Misc.


			0.35900			W10			Quoit			2015						W10


			0.18783			M23a			Quoit			2015						M23


			0.13090			W1			Quoit			2015						W1


			0.36860			W1			Quoit			2015						W1


			0.04528			W10			Quoit			2015						W10


			0.20866			alderScrub			Quoit			2015						No NVC - Scrub


			0.23619			W10			Quoit			2015						W10


			0.02775			W10			Quoit			2015						W10


			4.64713			W10			Quoit			2015						W10


			0.45230			W1			Breney			2015						W1


			0.84717			W25b(40%)+W22a(30%)+scrub(30%)			Breney			2015						No NVC - Mosaic


			0.21511			H1			Treskilling			2015						H1


			0.05755			H1			Treskilling			2015						H1


			0.53623			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.10314			No access			Goss & Tregoss			2015						Not surveyed


			0.82117			No access			Goss & Tregoss			2015						Not surveyed


			0.01596			M5			Goss & Tregoss			2015						M5


			0.36101			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.15967			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			2.08467			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.68742			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.05578			bare ground, ephem/perennial			Goss & Tregoss			2015						No NVC - Misc.


			0.42828			bare ground, ephem/perennial			Goss & Tregoss			2015						No NVC - Misc.


			0.11717			F. jap/Equis tal/PastSat			Goss & Tregoss			2015						No NVC - Misc.


			0.41001			W1			Goss & Tregoss			2015						W1


			0.04530			standingWater			Goss & Tregoss			2015						Water


			0.10710			S12b			Goss & Tregoss			2015						S12


			0.05178			standingWater			Goss & Tregoss			2015						Water


			0.19764			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.09604			W1			Goss & Tregoss			2015						W1


			0.07193			W25			Goss & Tregoss			2015						W25


			0.04720			M23a/W25			Goss & Tregoss			2015						M23


			0.01585			M23a/W25			Goss & Tregoss			2015						M23


			0.12764			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.15371			W25			Goss & Tregoss			2015						W25


			0.08707			MG1			Goss & Tregoss			2015						MG1


			0.35401			W25			Goss & Tregoss			2015						W25


			1.87359			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.14582			MG1			Goss & Tregoss			2015						MG1


			0.08822			W25			Goss & Tregoss			2015						W25


			0.11366			MG1			Goss & Tregoss			2015						MG1


			0.11253			MG1			Goss & Tregoss			2015						MG1


			0.33340			W1			Goss & Tregoss			2015						W1


			0.46270			M23a			Goss & Tregoss			2015						M23


			1.34557			M23b			Goss & Tregoss			2015						M23


			0.01070			M23b/S12			Goss & Tregoss			2015						M23


			0.26874			W1			Goss & Tregoss			2015						W1


			0.40792			M23b			Goss & Tregoss			2015						M23


			0.85648			MG10			Goss & Tregoss			2015						MG10


			0.83197			MG6b			Goss & Tregoss			2015						MG6


			0.15752			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.24428			M23a			Goss & Tregoss			2015						M23


			0.25488			MG10a			Goss & Tregoss			2015						MG10


			0.45444			MG6			Goss & Tregoss			2015						MG6


			1.13338			M23b			Goss & Tregoss			2015						M23


			0.00231			MG6			Goss & Tregoss			2015						MG6


			0.47076			MG10a			Goss & Tregoss			2015						MG10


			0.21175			M23b			Goss & Tregoss			2015						M23


			0.19673			M23b			Goss & Tregoss			2015						M23


			0.48958			MG6			Goss & Tregoss			2015						MG6


			0.05502			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.03185			U20b			Goss & Tregoss			2015						U20


			0.01239			U20b			Goss & Tregoss			2015						U20


			0.41285			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.12022			W25(60%)+U20a(40%)			Goss & Tregoss			2015						W25


			0.07101			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.04472			No access			Goss & Tregoss			2015						Not surveyed


			0.02750			M23a/Rf			Goss & Tregoss			2015						M23


			0.07433			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.12951			M25c/W1			Goss & Tregoss			2015						M25


			0.05848			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.10674			M25c			Goss & Tregoss			2015						M25


			0.11157			H4c			Goss & Tregoss			2015						H4


			0.07072			W22a			Breney			2015						W22


			0.28245			W22a			Breney			2015						W22


			0.10452			W22a			Breney			2015						W22


			0.09941			W22a			Breney			2015						W22


			1.10861			W25b			Breney			2015						W25


			0.14264			sxci dry			Breney			2015						No NVC - Willow scrub


			0.06720			W22a			Breney			2015						W22


			0.07968			W22a			Breney			2015						W22


			0.24036			W25b			Breney			2015						W25


			0.01890			W22a			Breney			2015						W22


			0.04558			W22a			Breney			2015						W22


			0.26036			W22a			Breney			2015						W22


			0.26777			W22a			Breney			2015						W22


			0.50905			W25b			Breney			2015						W25


			2.19541			U20a/W25b			Breney			2015						U20


			0.14233			W22a			Breney			2015						W22


			0.01645			W22a			Breney			2015						W22


			0.30044			W25b			Breney			2015						W25


			0.01168			W22a			Breney			2015						W22


			0.13598			W22a			Breney			2015						W22


			0.09586			W22a			Breney			2015						W22


			0.02593			W25b			Breney			2015						W25


			0.09633			W23c			Breney			2015						W23


			0.27736			W23c			Breney			2015						W23


			0.03534			W22a			Breney			2015						W22


			0.03157			W25b			Breney			2015						W25


			0.00715			W22a			Breney			2015						W22


			0.01255			W22a			Breney			2015						W22


			0.17611			W23c			Breney			2015						W23


			0.37703			W23c			Breney			2015						W23


			0.01069			W22a			Breney			2015						W22


			0.03236			W22a			Breney			2015						W22


			0.35520			W25b			Breney			2015						W25


			0.32432			W25b			Breney			2015						W25


			0.03357			W22a			Breney			2015						W22


			0.01571			sxci dry			Breney			2015						No NVC - Willow scrub


			0.14117			W22a			Breney			2015						W22


			0.04949			W22a			Breney			2015						W22


			0.11108			W23c			Breney			2015						W23


			0.08657			Mixed Scrub			Breney			2015						No NVC - Scrub


			0.03199			W22a			Breney			2015						W22


			0.01436			W22a			Breney			2015						W22


			0.18220			W23c			Breney			2015						W23


			0.25703			U20a			Breney			2015						U20


			0.34215			U4a			Breney			2015						U4


			0.70513			W25b			Breney			2015						W25


			0.00399			M23b			Breney			2015						M23


			0.01993			W1			Goss & Tregoss			2015						W1


			0.33876			W23c			Goss & Tregoss			2015						W23


			0.03287			M23b			Goss & Tregoss			2015						M23


			0.48267			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.34897			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.25136			sxci dry/W10			Goss & Tregoss			2015						No NVC - Willow scrub, W10


			0.38903			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.04152			M23b			Goss & Tregoss			2015						M23


			0.12390			M23b/W25			Goss & Tregoss			2015						M23


			0.02269			W23			Goss & Tregoss			2015						W23


			0.42920			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.44573			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.15897			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.02782			standingWater			Goss & Tregoss			2015						Water


			0.01345			S27a			Goss & Tregoss			2015						S27


			0.04927			standingWater			Goss & Tregoss			2015						Water


			0.01771			U4			Goss & Tregoss			2015						U4


			0.11699			U4			Goss & Tregoss			2015						U4


			0.02127			W23			Goss & Tregoss			2015						W23


			0.01923			W1/swamp			Goss & Tregoss			2015						W1


			0.10165			M23a/S27a			Goss & Tregoss			2015						M23


			0.06611			W1			Goss & Tregoss			2015						W1


			0.41074			W1			Goss & Tregoss			2015						W1


			0.20811			M23a			Goss & Tregoss			2015						M23


			0.05704			M25c/sxci			Goss & Tregoss			2015						M25


			0.04934			M25c			Goss & Tregoss			2015						M25


			0.04054			M25c			Goss & Tregoss			2015						M25


			0.05555			M23b			Goss & Tregoss			2015						M23


			0.08867			W25			Goss & Tregoss			2015						W25


			0.27509			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.07103			U4			Goss & Tregoss			2015						U4


			0.11323			S10/S27a			Goss & Tregoss			2015						S10


			0.00614			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.02480			S27a			Goss & Tregoss			2015						S27


			0.03374			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.01986			M23a			Goss & Tregoss			2015						M23


			0.00513			M23a			Goss & Tregoss			2015						M23


			0.04657			W1			Goss & Tregoss			2015						W1


			0.09810			U4			Goss & Tregoss			2015						U4


			0.02479			W25/M23b			Goss & Tregoss			2015						W25


			0.75970			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.02019			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.06441			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.03627			M23a			Goss & Tregoss			2015						M23


			0.27654			M23b			Goss & Tregoss			2015						M23


			0.18266			W23			Goss & Tregoss			2015						W23


			0.10857			W23			Goss & Tregoss			2015						W23


			0.13740			M25c			Goss & Tregoss			2015						M25


			0.11894			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.29317			mixedScrub/M25/M23			Goss & Tregoss			2015						No NVC - Scrub


			0.12473			M25c			Goss & Tregoss			2015						M25


			0.20558			M25/sxci			Goss & Tregoss			2015						M25


			0.43878			Mol(60%)+S27a(30%)+sxci(10%)			Goss & Tregoss			2015						No NVC - Misc.


			0.49610			MolUg(60%)M1/M3(30%)H4a(10%)			Goss & Tregoss			2015						No NVC - Misc.


			0.10998			M25a			Goss & Tregoss			2015						M25


			2.28114			Mol/Ug(noNVC)			Goss & Tregoss			2015						No NVC - Misc.


			0.01552			S27a			Goss & Tregoss			2015						S27


			0.01197			bare ground/U4			Goss & Tregoss			2015						No NVC - Misc.


			0.03017			U4			Goss & Tregoss			2015						U4


			0.02083			W23			Goss & Tregoss			2015						W23


			0.00444			S27a			Goss & Tregoss			2015						S27


			0.01045			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.01728			W23			Goss & Tregoss			2015						W23


			0.02408			M5			Goss & Tregoss			2015						M5


			0.01958			S27a/sxci			Goss & Tregoss			2015						S27


			0.02463			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.05591			W1			Goss & Tregoss			2015						W1


			0.02552			U4			Goss & Tregoss			2015						U4


			0.00801			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.02514			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.05074			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.01004			bare ground			Goss & Tregoss			2015						No NVC - Misc.


			0.01300			U4			Goss & Tregoss			2015						U4


			0.21268			S27a			Goss & Tregoss			2015						S27


			0.27845			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.24531			M25c/sxci			Goss & Tregoss			2015						M25


			0.29814			mixedScrub/W23			Goss & Tregoss			2015						No NVC - Scrub


			0.24929			M23b/W25			Goss & Tregoss			2015						M23


			0.07648			M25c/sxci			Goss & Tregoss			2015						M25


			0.05288			M25c/W25			Goss & Tregoss			2015						M25


			0.03709			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.20906			M25c			Goss & Tregoss			2015						M25


			0.17385			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.39272			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.10851			M23b			Goss & Tregoss			2015						M23


			0.04507			S27a			Goss & Tregoss			2015						S27


			0.06901			standingWater			Goss & Tregoss			2015						Water


			0.03515			bare ground			Goss & Tregoss			2015						No NVC - Misc.


			0.04061			S27a			Goss & Tregoss			2015						S27


			0.01996			M23a/mixedScrub			Goss & Tregoss			2015						M23


			0.09397			M25b			Goss & Tregoss			2015						M25


			0.04498			M23b/W25			Goss & Tregoss			2015						M23


			0.10496			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.03844			W1			Goss & Tregoss			2015						W1


			0.00814			U4			Goss & Tregoss			2015						U4


			0.04025			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.20642			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.05595			MG6			Goss & Tregoss			2015						MG6


			0.18723			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.32286			M23a			Goss & Tregoss			2015						M23


			0.37557			M23b			Goss & Tregoss			2015						M23


			0.01456			M23b/MG10			Goss & Tregoss			2015						M23


			0.04770			M6d			Goss & Tregoss			2015						M6


			0.06093			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.08152			MG10/M23b			Goss & Tregoss			2015						MG10


			0.51027			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.07728			U4/MG6			Goss & Tregoss			2015						U4


			0.06487			MG10			Goss & Tregoss			2015						MG10


			0.10748			M23b			Goss & Tregoss			2015						M23


			0.23680			MG10			Goss & Tregoss			2015						MG10


			0.07404			W1			Goss & Tregoss			2015						W1


			0.08071			M23a			Goss & Tregoss			2015						M23


			0.38706			M23b			Goss & Tregoss			2015						M23


			0.77926			M23b			Goss & Tregoss			2015						M23


			0.04268			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.06878			W24			Goss & Tregoss			2015						W24


			0.07352			MG10			Goss & Tregoss			2015						MG10


			0.03381			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.06293			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.19809			W1			Goss & Tregoss			2015						W1


			0.02875			bare ground(new track)			Goss & Tregoss			2015						No NVC - Misc.


			0.41961			W1			Goss & Tregoss			2015						W1


			0.05960			mixedScrub (Ca)			Goss & Tregoss			2015						No NVC - Scrub


			0.20111			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.02149			W24			Goss & Tregoss			2015						W24


			0.17190			W25			Goss & Tregoss			2015						W25


			0.16813			M23b			Goss & Tregoss			2015						M23


			2.24805			sxci dry/W10			Goss & Tregoss			2015						No NVC - Willow scrub, W10


			0.12417			W1			Goss & Tregoss			2015						W1


			0.10064			Mol/Pta			Goss & Tregoss			2015						No NVC - Misc.


			0.06106			W1			Goss & Tregoss			2015						W1


			0.01912			M6d			Goss & Tregoss			2015						M6


			0.30337			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.04863			M23/S12			Goss & Tregoss			2015						M23


			0.01888			M23/MG10			Goss & Tregoss			2015						M23


			0.42813			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.01212			W25			Goss & Tregoss			2015						W25


			0.03350			W25			Goss & Tregoss			2015						W25


			0.14130			W25			Goss & Tregoss			2015						W25


			0.05332			MG10			Goss & Tregoss			2015						MG10


			0.80962			M23a(70%)+W25(30%)			Goss & Tregoss			2015						M23


			0.45144			M23b			Goss & Tregoss			2015						M23


			0.56887			M23a			Goss & Tregoss			2015						M23


			0.16521			M23b			Goss & Tregoss			2015						M23


			0.04584			S10			Goss & Tregoss			2015						S10


			0.49001			M23b			Goss & Tregoss			2015						M23


			0.25480			S10			Goss & Tregoss			2015						S10


			0.22088			W1			Goss & Tregoss			2015						W1


			0.04966			M27a/sxci			Goss & Tregoss			2015						M27


			1.84963			M23a			Goss & Tregoss			2015						M23


			2.62202			MG6			Goss & Tregoss			2015						MG6


			0.29196			sxci dry (recently cleared)			Goss & Tregoss			2015						No NVC - Willow scrub


			0.25819			M6dii			Goss & Tregoss			2015						M6


			0.42537			M25a			Goss & Tregoss			2015						M25


			0.10750			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.01670			sxci dry			Hallew			2015						No NVC - Willow scrub


			0.00002			MG6			Hallew			2015						MG6


			0.00009			MG10			Hallew			2015						MG10


			0.00004			sxci dry			Hallew			2015						No NVC - Willow scrub


			0.41739			W1			Hallew			2015						W1


			0.22477			Mixed Scrub			Hallew			2015						No NVC - Scrub


			0.52747			Mixed Scrub			Hallew			2015						No NVC - Scrub


			0.24414			sxci dry			Hallew			2015						No NVC - Willow scrub


			4.33621			U20a(75%)+mixedScrub(25%)			Hallew			2015						U20


			0.10938			W1			Hallew			2015						W1


			0.00016			MG6			Hallew			2015						MG6


			0.66286			W1			Hallew			2015						W1


			0.86288			Mixed Scrub			Hallew			2015						No NVC - Scrub


			0.22523			sxci dry			Hallew			2015						No NVC - Willow scrub


			0.11629			sxci dry			Hallew			2015						No NVC - Willow scrub


			0.11871			Mixed Scrub			Hallew			2015						No NVC - Scrub


			0.22132			sxci dry			Hallew			2015						No NVC - Willow scrub


			0.26209			M6			Hallew			2015						M6


			0.19374			W1			Lockengate			2015						W1


			0.76945			W25b/mixedScrub			Lockengate			2015						W25


			16.53380			sxci dry			Lockengate			2015						No NVC - Willow scrub


			0.04950			Species rich acid grassNo NVC			Lockengate			2015						No NVC - Acid grassland


			0.47519			Species rich acid grassNo NVC			Lockengate			2015						No NVC - Acid grassland


			0.07550			standingWater			Lockengate			2015						Water


			0.17308			acid grassland/M23a			Lockengate			2015						Acid grassland


			0.03872			M23a/M23b			Lockengate			2015						M23


			0.05049			M23a/M23b			Lockengate			2015						M23


			0.08112			M23a/M23b			Lockengate			2015						M23


			0.02923			standingWater			Lockengate			2015						Water


			0.05141			M23a/M23b			Lockengate			2015						M23


			0.21880			acid grassland/heath			Lockengate			2015						Acid grassland


			0.54707			H1(75%)+U4a(25%)			Lockengate			2015						H1


			0.25710			W1			Red Moor			2015						W1


			0.34396			W1			Red Moor			2015						W1


			1.17839			W10			Red Moor			2015						W10


			0.04501			W1			Molinnis			2015						W1


			0.07181			sxci dry			Molinnis			2015						No NVC - Willow scrub


			0.07705			W23			Molinnis			2015						W23


			0.03813			M25c			Molinnis			2015						M25


			0.23775			M23b			Molinnis			2015						M23


			0.14574			M23a			Molinnis			2015						M23


			0.24285			M23b			Molinnis			2015						M23


			0.01646			S3			Molinnis			2015						S3


			0.00659			standingWater			Molinnis			2015						Water


			0.05357			W1			Molinnis			2015						W1


			0.32295			W1			Molinnis			2015						W1


			0.03180			Fe/Qr			Molinnis			2015						No NVC - Misc.


			0.17620			M23b			Molinnis			2015						M23


			0.05385			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.05239			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.07181			Mixed Scrub			Molinnis			2015						No NVC - Scrub


			0.58427			W10			Molinnis			2015						W10


			0.17280			MG10/U4b			Molinnis			2015						MG10


			0.00034			MG6			Goss & Tregoss			2015						MG6


			0.74777			W10			Goss & Tregoss			2015						W10


			0.04178			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.13136			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.07377			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.53089			W1			Goss & Tregoss			2015						W1


			0.08224			W1			Goss & Tregoss			2015						W1


			0.06730			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.86479			MG1			Goss & Tregoss			2015						MG1


			0.04104			W1			Goss & Tregoss			2015						W1


			0.03266			M25c			Goss & Tregoss			2015						M25


			0.21640			M23a			Goss & Tregoss			2015						M23


			0.14163			W1			Goss & Tregoss			2015						W1


			0.08393			Holcus			Goss & Tregoss			2015						No NVC - Misc.


			0.14881			Ud			Goss & Tregoss			2015						No NVC - Misc.


			0.68968			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.01582			M23b			Goss & Tregoss			2015						M23


			0.02767			M23a			Goss & Tregoss			2015						M23


			0.42999			MG10			Goss & Tregoss			2015						MG10


			0.56078			MG6			Goss & Tregoss			2015						MG6


			0.43279			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.27683			W10			Goss & Tregoss			2015						W10


			1.59635			W10			Goss & Tregoss			2015						W10


			0.38453			W23/W25			Goss & Tregoss			2015						W23


			0.04351			house/ garden			Goss & Tregoss			2015						Building


			1.02934			sxci dry/W10			Goss & Tregoss			2015						No NVC - Willow scrub, W10


			0.29527			W1			Goss & Tregoss			2015						W1


			0.48694			M23b			Carbis Moor, Tregonhay			2015						M23


			0.13067			W25			Carbis Moor, Tregonhay			2015						W25


			0.08189			M25b			Carbis Moor, Tregonhay			2015						M25


			0.01331			M25a			Carbis Moor, Tregonhay			2015						M25


			0.03516			M25a			Carbis Moor, Tregonhay			2015						M25


			0.41958			Mixed Scrub			Carbis Moor, Tregonhay			2015						No NVC - Scrub


			0.30784			W1			Carbis Moor, Tregonhay			2015						W1


			0.12496			W10			Carbis Moor, Tregonhay			2015						W10


			1.53962			W10			Carbis Moor, Tregonhay			2015						W10


			0.12056			W1			Carbis Moor, Tregonhay			2015						W1


			0.00057			MG10			Carbis Moor, Tregonhay			2015						MG10


			0.00539			F.jap/Rubus/Past.sat/Petasites			Goss & Tregoss			2015						No NVC - Misc.


			0.07960			W10			Goss & Tregoss			2015						W10


			0.01648			M23b			Goss & Tregoss			2015						M23


			0.01433			M23b			Goss & Tregoss			2015						M23


			0.00209			M25a			Carbis Moor, Tregonhay			2015						M25


			1.72637			W1			Carbis Moor, Tregonhay			2015						W1


			0.00003			garden			Carbis Moor, Tregonhay			2015						Garden


			1.57835			W1(75%)+W10(25%)			Red Moor			2015						W1


			0.02908			W1			Quoit			2015						W1


			0.03834			W25			Quoit			2015						W25


			0.17710			MG10/MG6			Treskilling			2015						MG10


			0.45664			W1			Treskilling			2015						W1


			0.28796			W10			Hallew			2015						W10


			0.72013			M23b			Hallew			2015						M23


			0.00838			W1			Hallew			2015						W1


			0.02040			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.10002			H4c			Retire Common			2015						H4


			0.25419			noNVC			Retire Common			2015						No NVC


			0.02176			W10			Retire Common			2015						W10


			0.00843			garden remnant			Retire Common			2015						Garden


			0.43450			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.88176			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.18892			W1			Retire Common			2015						W1


			0.00000			garden			Retire Common			2015						Garden


			0.20995			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.00393			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.04770			W10/mixedScrub			Retire Common			2015						W10


			0.22090			W8			Retire Common			2015						W8


			0.47664			W1			Retire Common			2015						W1


			0.71812			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.15777			W10			Retire Common			2015						W10


			1.23578			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.15925			M23a			Retire Common			2015						M23


			0.17444			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.06634			Spoil (dump)			Retire Common			2015						No NVC - Misc.


			0.52349			S3(60%)+W1(40%)			Retire Common			2015						S3


			0.49839			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.42010			W10			Retire Common			2015						W10


			0.44501			S3(80%)+W1(20%)			Retire Common			2015						S3


			0.21047			W10			Retire Common			2015						W10


			0.16570			W1			Retire Common			2015						W1


			0.06970			W1			Retire Common			2015						W1


			0.25463			W1			Retire Common			2015						W1


			1.97344			W1			Retire Common			2015						W1


			0.47413			sxci dry/MixedScrub			Retire Common			2015						No NVC - Willow scrub


			0.27601			W1			Retire Common			2015						W1


			0.11182			W1			Retire Common			2015						W1


			0.10529			W10			Retire Common			2015						W10


			0.34100			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.11144			W1			Retire Common			2015						W1


			1.04978			M23a			Retire Common			2015						M23


			0.30281			sxci dry(70%)+M23a(30%)			Retire Common			2015						No NVC - Willow scrub, M23


			0.36289			W1			Retire Common			2015						W1


			0.27285			W1			Retire Common			2015						W1


			0.64444			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.14408			W1			Retire Common			2015						W1


			0.00100			house/ garden/ bare ground			Retire Common			2015						Building


			0.00050			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.00434			mixedScrub former plantation			Retire Common			2015						No NVC - Scrub


			0.06279			W10			Retire Common			2015						W10


			0.10545			W1			Retire Common			2015						W1


			0.00020			Alnus glutinosa			Retire Common			2015						No NVC - Misc.


			1.68012			Ag/Ap/Ca/Pa/conifers			Retire Common			2015						No NVC - Plantation


			1.37202			M23b (spp poor)			Retire Common			2015						M23


			2.30017			sxci dry(60%)+M23a(40%)			Retire Common			2015						No NVC - Willow scrub, M23


			0.21314			W1			Retire Common			2015						W1


			0.22230			W1(60%)+M23b(40%)			Retire Common			2015						W1


			0.09431			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.67574			W1			Retire Common			2015						W1


			0.57512			W10			Retire Common			2015						W10


			0.61784			W10			Retire Common			2015						W10


			1.34261			W1			Retire Common			2015						W1


			1.12540			M25a			Retire Common			2015						M25


			0.37838			Mixed Scrub			Retire Common			2015						No NVC - Scrub


			0.34509			M25a(75%)+mixedScrub(25%)			Retire Common			2015						M25


			0.20470			W1			Retire Common			2015						W1


			0.19285			sxci dry			Retire Common			2015						No NVC - Willow scrub


			0.57395			M25a/sxci dry			Retire Common			2015						M25


			0.00001			W10			Retire Common			2015						W10


			0.44708			MG7/MG6			Chark Moor			2015						MG7


			0.47430			W10			Retire Common			2015						W10


			0.53885			sxci dry			Retire Common			2015						No NVC - Willow scrub


			1.73316			W1			Retire Common			2015						W1


			0.01292			M25a			Retire Common			2015						M25


			0.10868			M25a			Retire Common			2015						M25


			0.23347			mixedScrub/M25			Criggan			2015						No NVC - Scrub


			0.38902			W10(70%)+W1(30%)			Criggan			2015						W10


			0.21412			M23a			Criggan			2015						M23


			0.92974			M25a (recovering)			Criggan			2015						M25


			0.42475			M25a			Criggan			2015						M25


			0.04137			standingWater			Criggan			2015						Water


			0.04172			mixedScrub (earth spoil)			Criggan			2015						No NVC - Scrub


			0.13658			W1			Criggan			2015						W1


			0.05647			Mixed Scrub			Criggan			2015						No NVC - Scrub


			0.33538			M23a (heavily grazed)			Criggan			2015						M23


			0.25320			M23a			Criggan			2015						M23


			0.07168			W1			Criggan			2015						W1


			0.15463			sxci dry			Criggan			2015						No NVC - Willow scrub


			0.41731			W1			Criggan			2015						W1


			0.27450			M23a(80%)+W1(20%)			Criggan			2015						M23


			0.20268			W10(80%)+sxci dry(20%)			Criggan			2015						W10


			0.12413			W1			Criggan			2015						W1


			0.11997			W23			Criggan			2015						W23


			0.35234			M23a(60%)+mixedScrub(40%)			Criggan			2015						M23


			0.04326			Mixed Scrub			Criggan			2015						No NVC - Scrub


			0.15100			M23a			Criggan			2015						M23


			0.08068			MG10			Criggan			2015						MG10


			0.03655			MG10			Criggan			2015						MG10


			0.10652			Mol/Pta			Criggan			2015						No NVC - Misc.


			0.22849			W23(80%)+W24(20%)			Criggan			2015						W23


			0.29256			mixedScrub(60%)+M23a(40%)			Criggan			2015						No NVC - Scrub


			0.67747			W23/mixedScrub			Criggan			2015						W23


			0.09686			mixedScrub (sxci)			Criggan			2015						No NVC - Willow scrub


			0.41033			MG5c			Criggan			2015						MG5


			1.45184			M23a			Criggan			2015						M23


			0.06622			S3			Criggan			2015						S3


			0.07348			W8			Criggan			2015						W8


			0.24913			W10/mixedScrub			Criggan			2015						W10


			0.10162			W1 (cut recovering)			Criggan			2015						W1


			0.49577			W1			Criggan			2015						W1


			0.68145			W10			Criggan			2015						W10


			0.41106			W1(60%)+M23a(40%)			Criggan			2015						W1


			0.02890			M25			Criggan			2015						M25


			0.02419			W1			Criggan			2015						W1


			0.03307			S27a			Criggan			2015						S27


			0.03780			sxci dry			Criggan			2015						No NVC - Willow scrub


			1.25207			W1			Criggan			2015						W1


			1.89463			W1(80%)+W10(20%)			Criggan			2015						W1


			0.26738			M23a			Criggan			2015						M23


			0.01779			W24			Criggan			2015						W24


			0.04488			W1			Criggan			2015						W1


			0.10241			sxci dry			Criggan			2015						No NVC - Willow scrub


			0.50189			MG5c			Criggan			2015						MG5


			0.06788			W1			Criggan			2015						W1


			0.05571			M25			Criggan			2015						M25


			0.06195			W1			Criggan			2015						W1


			0.06784			M25/sxci			Criggan			2015						M25


			0.21406			W10/sxci dry			Criggan			2015						W10


			0.13374			W1(80%)+M23a(20%)			Criggan			2015						W1


			0.12658			M23a			Criggan			2015						M23


			0.09210			M23a			Criggan			2015						M23


			0.62633			M23a			Criggan			2015						M23


			0.54284			Mixed Scrub			Criggan			2015						No NVC - Scrub


			0.08352			MG5			Criggan			2015						MG5


			0.01029			MG5			Criggan			2015						MG5


			0.02687			M23a			Criggan			2015						M23


			0.24617			W10(60%)+W1(40%)			Criggan			2015						W10


			0.06228			W1			Criggan			2015						W1


			0.13378			sxci dry			Criggan			2015						No NVC - Willow scrub


			0.02181			S3			Criggan			2015						S3


			0.03401			M23a/scrub			Criggan			2015						M23


			0.03476			M23a/sxci			Criggan			2015						M23


			0.03692			Mixed Scrub			Criggan			2015						No NVC - Scrub


			0.20683			W10			Criggan			2015						W10


			0.04265			M23a/P trem			Criggan			2015						M23


			0.13112			M23a			Criggan			2015						M23


			0.24965			M25/mixedScrub			Criggan			2015						M25


			0.10142			MG6			Criggan			2015						MG6


			0.13064			sxci dry			Criggan			2015						No NVC - Willow scrub


			0.42608			W1			Criggan			2015						W1


			0.03791			M25b			Criggan			2015						M25


			0.21270			W23(50%)+mixedScrub(50%)			Criggan			2015						W23


			1.06899			mixScrub(50%)W10(25%)W1(25%)			Criggan			2015						No NVC - Scrub


			0.00017			Not inSurvey			Tregonetha			2015						Not surveyed


			0.06111			M23a			Tregonetha			2015						M23


			0.17672			sxci dry			Tregonetha			2015						No NVC - Willow scrub


			0.46295			W1			Tregonetha			2015						W1


			0.13171			M25a			Tregonetha			2015						M25


			2.19645			W10			Tregonetha			2015						W10


			0.12911			M25a			Tregonetha			2015						M25


			0.09835			M25a			Tregonetha			2015						M25


			0.46245			W1			Tregonetha			2015						W1


			0.10886			W1			Tregonetha			2015						W1


			0.03211			M25a			Tregonetha			2015						M25


			0.57555			W25			Tregonetha			2015						W25


			0.01641			dumpedMaterial (spoil)			Tregonetha			2015						No NVC - Misc.


			0.12914			MG5			Tregonetha			2015						MG5


			0.29113			W25			Tregonetha			2015						W25


			0.44890			mixedScrub/W25			Tregonetha			2015						No NVC - Scrub


			1.82036			Mixed Scrub			Tregonetha			2015						No NVC - Scrub


			0.05736			Mixed Scrub			Tregonetha			2015						No NVC - Scrub


			0.07843			W25/mixedScrub			Tregonetha			2015						W25


			0.04350			W25/W23			Tregonetha			2015						W25


			0.77039			Mixed Scrub			Tregonetha			2015						No NVC - Scrub


			0.07743			standingWater (with island)			Tregonetha			2015						Water


			0.90949			W1			Tregonetha			2015						W1


			0.90622			W10			Tregonetha			2015						W10


			0.56798			W10			Tregonetha			2015						W10


			0.52018			W10			Tregonetha			2015						W10


			0.40325			W10			Retire Common			2015						W10


			1.18877			W10			Retire Common			2015						W10


			1.10708			W10			Retire Common			2015						W10


			0.52695			W1			Retire Common			2015						W1


			0.40030			W10			Retire Common			2015						W10


			0.17776			W1			Retire Common			2015						W1


			0.36386			W10			Retire Common			2015						W10


			1.08271			W10			Retire Common			2015						W10


			0.29541			M23b			Criggan			2015						M23


			0.02035			Spoil			Criggan			2015						No NVC - Misc.


			0.78626			sxci dry			Criggan			2015						No NVC - Willow scrub


			1.93662			W1			Criggan			2015						W1


			0.02184			M25			Criggan			2015						M25


			3.72739			MG6b			Ennisworgey			2015						MG6


			0.54167			sxci dry			Ennisworgey			2015						No NVC - Willow scrub


			2.44491			M23a			Ennisworgey			2015						M23


			0.03735			H4c/sxci dry			Ennisworgey			2015						H4


			0.12671			notSurveyed			Ennisworgey			2015						Not surveyed


			1.77025			H4c			Ennisworgey			2010						H4


			0.73721			M25a			Ennisworgey			2010						M25


			0.21071			H4c			Ennisworgey			2010						H4


			0.80777			M25a			Ennisworgey			2010						M25


			0.19722			M25a			Ennisworgey			2010						M25


			3.80350			W1			Ennisworgey			2010						W1


			2.37689			H4c			Ennisworgey			2010						H4


			2.24955			W1			Ennisworgey			2010						W1


			0.88796			H4c			Ennisworgey			2010						H4


			0.87645			H4c			Ennisworgey			2010						H4


			1.77384			W1			Ennisworgey			2010						W1


			0.41539			M25a			Ennisworgey			2010						M25


			1.95061			H4c			Ennisworgey			2010						H4


			0.17973			M16a			Ennisworgey			2010						M16


			0.07704			H4c			Ennisworgey			2010						H4


			0.17038			W1			Ennisworgey			2010						W1


			0.42924			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.10117			NA			Highways England			unknown						No NVC


			0.28061			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.33728			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.30642			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.00247			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.06904			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.16935			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.14017			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.12286			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.00012			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.44782			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.26552			NA			Highways England			unknown			Scrub			No NVC - Scrub


			0.01539			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.75155			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.58536			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.26907			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.12139			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.02577			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.01505			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.19754			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.04576			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.05895			NA			Highways England			unknown			Retained Woodland			No NVC - Woodland


			0.10128			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.15949			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			1.35070			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.04322			NA			Highways England			unknown			Open Grassland			No NVC - Grassland


			0.53961			NA			Highways England			unknown			Shrub			No NVC - Scrub


			0.09501			NA			Highways England			unknown			Woodland			No NVC - Woodland


			0.21505			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.27031			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.16532			NA			Highways England			unknown			Site Specific Species Rich Grass			No NVC - Grassland


			0.38251			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.58212			NA			Highways England			unknown			Woodland Edge			No NVC - Woodland


			0.13376			NA			Highways England			unknown			Heath & Moorland			No NVC - Heath


			0.20066			NA			Highways England			unknown			Site Specific Species Rich Grass			No NVC - Grassland


			0.49831			NA			Highways England			unknown			Roadside Verge - more like NVC M8			No NVC - Misc.


			0.28052			NA			Highways England			unknown			Site Specific Species Rich Grass			No NVC - Grassland


			4.27962			MG6b			Goss & Tregoss			2015						MG6


			0.41062			M23b			Goss & Tregoss			2015						M23


			1.78092			MG10/M23b			Goss & Tregoss			2015						MG10


			0.09231			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.02682			sxci dry			Goss & Tregoss			2015						No NVC - Willow scrub


			0.52796			M23a			Goss & Tregoss			2015						M23


			0.57424			U4			Goss & Tregoss			2015						U4


			0.12037			RankHolcus			Goss & Tregoss			2015						No NVC - Misc.


			0.03575			standingWater			Goss & Tregoss			2015						Water


			0.09658			S12d			Goss & Tregoss			2015						S12


			0.01303			drain (noNVC)			Goss & Tregoss			2015						No NVC - Misc.


			0.02324			drain (noNVC)			Goss & Tregoss			2015						No NVC - Misc.


			0.49516			Mixed Scrub			Goss & Tregoss			2015						No NVC - Scrub


			0.00056			MG10			Goss & Tregoss			2015						MG10


			0.15677			M23a(50%)+noNVC(50%)			Goss & Tregoss			2015						M23


			0.02542			M23b			Goss & Tregoss			2015						M23


			0.33870			Fs/Ca/Fe plantation			Criggan			2015						No NVC - Plantation


			0.54894			W10			Retire Common			2015						W10


			0.17660			NA			Highways England			unknown			Species Rich Grassland			No NVC - Grassland


			0.07561			MG10			Goss & Tregoss			2015						MG10


			0.34912			MG6b			Goss & Tregoss			2015						MG6


			0.13079			M23b			Criggan			2005						M23


			0.17190			MG5			Criggan			2005						MG5


			0.16287			MG5			Criggan			2005						MG5


			0.21406			M23b			Criggan			2005						M23


			0.06569			Unassigned			Molinnis			2010			No NVC			No NVC - Misc.


			0.09602			W10			Criggan			2005						W10


			0.42043			M16b			Criggan			2005						M16


			1.45336			MG5c			Criggan			2005						MG5


			0.30455			H4a			Criggan			2005						H4


			0.13380			W23			Criggan			2005						W23


			1.08688			Mosaic			Criggan			2005						Mosaic


			8.47179			W1			Breney			2007						W1


			3.98755			W1			Breney			2015						W1


			0.07538			W22a			Breney			2015						W22


			0.10729			M23a			Molinnis			2010						M23


			0.08034			M23b			Molinnis			2010						M23


			0.28964			Unassigned			Molinnis			2010			No NVC			No NVC - Misc.


			0.00000			W1			Molinnis			2016						W1
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   20180628 17165100 1.0 FALSE    file://\\L101521\C$\Users\m312167\Documents\ArcGIS\Data\Mid_Cornwall_Moors_SSSI_habitat.shp Local Area Network Mid_Cornwall_Moors_SSSI_habitat 002  191796.830000 208839.990028 56769.700018 64383.060665 1 9.058    Projected GCS_OSGB 1936 Linear Unit: Meter (1.000000) OSGB_1936_British_National_Grid <ProjectedCoordinateSystem xsi:type='typens:ProjectedCoordinateSystem' xmlns:xsi='http://www.w3.org/2001/XMLSchema-instance' xmlns:xs='http://www.w3.org/2001/XMLSchema' xmlns:typens='http://www.esri.com/schemas/ArcGIS/10.1'><WKT>PROJCS[&quot;OSGB_1936_British_National_Grid&quot;,GEOGCS[&quot;GCS_OSGB 1936&quot;,DATUM[&quot;D_OSGB_1936&quot;,SPHEROID[&quot;Airy_1830&quot;,6377563.396,299.3249646]],PRIMEM[&quot;Greenwich&quot;,0.0],UNIT[&quot;Degree&quot;,0.0174532925199433]],PROJECTION[&quot;Transverse_Mercator&quot;],PARAMETER[&quot;false_easting&quot;,400000.0],PARAMETER[&quot;false_northing&quot;,-100000.0],PARAMETER[&quot;central_meridian&quot;,-2.0],PARAMETER[&quot;scale_factor&quot;,0.9996012717],PARAMETER[&quot;latitude_of_origin&quot;,49.0],UNIT[&quot;Meter&quot;,1.0]]</WKT><XOrigin>-5220400</XOrigin><YOrigin>-15524400</YOrigin><XYScale>450481592.76709664</XYScale><ZOrigin>-100000</ZOrigin><ZScale>10000</ZScale><MOrigin>-100000</MOrigin><MScale>10000</MScale><XYTolerance>0.001</XYTolerance><ZTolerance>0.001</ZTolerance><MTolerance>0.001</MTolerance><HighPrecision>true</HighPrecision></ProjectedCoordinateSystem> 20180628 17173800 20180628 17213600  150000000 5000 ItemDescription  Microsoft Windows 7 Version 6.1 (Build 7601) Service Pack 1; Esri ArcGIS 10.2.2.3574     Mid_Cornwall_Moors_SSSI_habitat       0.000000 0.000000    1 -4.932617 -4.688975 50.447501 50.373315 Habitat data to inform A30 Super Green Highway development <DIV STYLE="text-align:Left;"><DIV><P><SPAN>Combined NVC survey data, collated over several years, including non-NVC data submitted by Highways England, to inform the Mid Cornwall Moors SSSI notification.</SPAN></P></DIV></DIV> Collated by Naomi Stratton of Natural England. June 2018  Mid Cornwall Moors SSSI NVC data habitat        Shapefile  9.058   dataset          3526      Simple  FALSE 3526 TRUE TRUE    Mid_Cornwall_Moors_SSSI_habitat Feature Class 3526  FID FID OID 4 0 0 Internal feature number. Esri  Sequential unique whole numbers that are automatically generated.  Shape Shape Geometry 0 0 0 Feature geometry. Esri  Coordinates defining the features.  Site_Code Site_Code String 80 0 0  Poly_ID Poly_ID Double 10 10 0  Comm_type Comm_type String 80 0 0  stylecode stylecode String 10 0 0  Area_ha Area_ha Double 12 11 5  NVC_code NVC_code String 30 0 0  Site_Name Site_Name String 50 0 0  Year Year String 50 0 0  Habitat Habitat String 150 0 0  Hab_group Hab_group String 50 0 0  Broad_hab Broad_hab String 100 0 0 20180628
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Natural England
Polwhele
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Mob: 07901 116 265
Jabber: 020802 68234
Email: naomi.stratton@naturalengland.org.uk

 
www.gov.uk/natural-england
 
We are here to secure a healthy natural environment for people to enjoy, where wildlife is protected
and England's traditional landscapes are safeguarded for future generations.
 
In an effort to reduce Natural England carbon footprint, I will, wherever possible avoid travel to meetings and
attend via audio video or web conferencing.
 
 
 
This email and any attachments is intended for the named recipient only. If you have
received it in error you have no authority to use, disclose, store or copy any of its contents
and you should destroy it and inform the sender. Whilst this email and associated
attachments will have been checked for known viruses whilst within the Natural England
systems, we can accept no responsibility once it has left our systems. Communications on
Natural England systems may be monitored and/or recorded to secure the effective
operation of the system and for other lawful purposes.
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 T 0300 060 3900 

 

  

Dear Sir/madam, 
 
Planning consultation: A30 Chiverton to Carland Cross: Statement to Inform an Appropriate 
Assessment Report (HA551502-ARP-ERD-SW-RP-LE000012 
 
Location: Chiverton to Carland Cross, Cornwall  
 
Thank you for your consultation on the above dated and received by Natural England on 23 July 
2018. 
 
Natural England is a non-departmental public body. Our statutory purpose is to ensure that the 
natural environment is conserved, enhanced, and managed for the benefit of present and future 
generations, thereby contributing to sustainable development.    
 

 
No objection 
Natural England notes that the Statement to Inform an Appropriate Assessment Report has not 
been produced by the competent authority, but by the applicant. It will be the competent 
authority’s responsibility to produce the HRA. We provide the advice enclosed on the assumption 
that the authority intends to adopt this HRA to fulfil its duty as competent authority. 
 
The Statement to Inform an Appropriate Assessment Report concludes that the proposal will not 
result in adverse effects on the integrity of any of the sites in question.   Having considered the 
assessment, and the measures proposed to mitigate for all identified adverse effects that could 
potentially occur as a result of the proposal, Natural England advises that we concur with the 
assessment conclusions, providing that all mitigation measures are appropriately secured in any 
permission given.    
   

 
No further information has been given regarding the application so this letter only relates to the 
provisions of the Habitat Regulations. If you have any queries relating to any other queries 
regarding this application or the advice in this letter please contact me on 02080267476.  
 
Should the applicant wish to discuss the further information required and scope for mitigation with 
Natural England, we would be happy to provide advice through our Discretionary Advice Service. 
 
Yours sincerely 
 
Laura Jones 
Lead Adviser 
Devon, Cornwall and Isles of Scilly Team 

https://www.gov.uk/guidance/developers-get-environmental-advice-on-your-planning-proposals
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