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·  The extensive restoration of open habitats in the Forestry Commission plantations of 
Dorset has been successful in producing habitat condition comparable to reference 
designated sites as well as many vegetation communities showing a composition with 
a good match to the restoration target.  
 

·  Condition status was assessed through Common Standards Monitoring for 
consistency with current standard habitat assessment across designated sites. For the 
restored habitats, the condition was remarkably similar to that recorded for the 
comparable designated sites in the Dorset region. 
 

·  Analysis of the seven vegetation communities that were found in both restored and 
target sites indicated that four of these in the restored sites showed as good a match to 
the NVC target as SSSI reference communities, while another three did not.  
 

·  Three heath communities (H1e, H8a, H9e) and a valley mire (M21) showed an 
equivalent match to NVC for target and restored sites, indicating successful 
restoration. This is particularly promising as this valley mire in the Poole basin often 
contains high abundance of a nationally rare moss, Sphagnum pulchrum.  
 

·  Three other heath communities (H2c, H3a and H3c) were significantly less well 
matched to their NVC targets on the restored sites and these differences are most 
likely to be due either management or local landscape effects.  

 
·  The open habitats occurred on the restored and designated sites at different relative 

abundances. Although the restored sites had comparable relative abundance of wet 
and dry heath to those found on SSSI sites, there was a far greater abundance of 
scattered scrub, bracken and trees on the restored areas. This indicates that the FC 
restored sites are being managed to a slightly later successional stage than the SSSI 
sites. This may be detrimental to some heathland species that require particularly 
warm microclimates so are vulnerable to shading. 

 
·  An assessment of Invertebrate Habitat Structure (IHS) indicated that grassland 

habitats were significantly better for invertebrates on restored than target sites. This 
was largely caused by the heterogeneity in sward structure provided by large tussocks 
of Molinia caerulea in restored sites. No significant differences were apparent for 
other habitats. 

 
·  More detailed records for a case study site (Moreton) showed potential for this to 

develop into a biodiverse complex including several priority habitats. Even at this 
early stage post-restoration, the BAP priority species marsh clubmoss Lycopodiella 
inundata was present and brown-beaked sedge Rynnchospora fusca, an important 
species with restricted distribution, was also found. The spotted flycatcher Muscicapa 
striata was observed using the site, with nightjars observed nesting on site as well. 
Rare invertebrates included the raft spider Dolomedes fimbriatus and small-red 
damselfly Ceriagrion tenellum were also observed in large numbers on site.  
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Background and rationale 
 
The Forestry Commission (FC) is a major partner working towards the UKBAP target to 
increase the extent of lowland heathland, managing about 30% of this important habitat in 
England. FC implemented its own Habitat Action Plan (HAP) for lowland heath in 1997 and 
published a new strategy for the restoration of open habitats from woods and forests in 
England in March 20101. Given the high significance of the FC contribution to heathland 
restoration, the detailed assessment of this work is essential.  
 
The research was designed to build on and update the considerable resource provided by the 
survey of lowland heathland on the FC estate in England, published in 20052. It will provide a 
much-needed assessment of the substantial FC investment in the restoration of priority open 
habitats from plantation forestry in Dorset. The Dorset forest estate provides an ideal 
opportunity to assess the impacts of the conservation and restoration investment over a range 
of open and mosaic habitat types that have received a range of conservation actions.  
 
In 2005, the FC were managing 850 ha of lowland heathland, including 487 ha restored from 
plantation forest in the Wareham, Ringwood and Purbeck forests. At that time restoration 
work was underway on another 287 ha and planned on a further 927 ha in the area. This 
provides a potential total of over 2,500 ha of this priority habitat2. The investment is well 
justified: there are at least 350 species of conservation concern in the Dorset heaths natural 
area3. However, although the 2005 survey catalogued the extent of the resource, and the 
condition of designated sites, information is still needed on the condition of undesignated 
sites, including those that have been restored by the FC.    
 
Overview 
The evaluation took place over 2009 and 2010 and comprised two main parts:  
 
(A) a wide area survey to provide an up to date assessment of the open habitat resource 
including sites with and without formal nature conservation designations  
 
(B) an in-depth case study of the ecological restoration project in Moreton, near Wareham, 
Dorset. This site is the focus of intensive work by the FC to restore areas of several open 
habitat types. Detailed survey will enable rigorous monitoring to be established to make it 
possible for future monitoring as it develops and, with suitable ongoing management, 
becomes an exemplar of FC restoration work 
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For this survey it was necessary to determine the location of the restored areas, the restoration 
activities that had been carried out at those sites, and to develop and implement a protocol for 
the survey. Mapping was all carried out using ArcGIS 9.2; hence the project output is fully 
compatible with the FC Forester package. Detailed instructions on use of the GIS database 
created in this project are provided in Annex 1. The data collated and collected during the 
project has been incorporated into the GIS output, providing easy access to records on the 
restoration and management history of each site, as well as the vegetation survey results and 
associated fixed point images.   

��������������������� �!�� "�����"���#����!�
The collation of data on restoration activities carried out by FC formed the initial steps in the 
wide area survey. The main sources included: 
 

• Natural England (NE) SSSI Boundary shapefiles 
• FC Forester Sub-Compartment data and associated documents 
• 1990 Aerial imagery provided by Laurence Degoul, FC Wareham 
• Google Earth imagery from 2006-2008 
• Tomorrow’s Heathland Heritage (THH) project printouts of restored areas 

provided by Sonia Lorenzo-Martin and Colin Elford, FC East Dorset.   
• Questionnaires and consultations with FC personnel for the Wareham and East 

Dorset beats.  
 
There was no existing spatial data on the location of the restored areas, so these were mapped 
as the first stage of the project, using an iterative process. Firstly, the open habitat FC sub-
compartments were selected and clipped to exclude the designated sites (SSSI). This process 
provided the base "Open Habitat" map showing only non-designated open areas.  
 
It was also ascertained from meetings with FC personnel that the open habitats information in 
Forester was not current, and that several areas were missing, or no longer open. Additional 
sources were therefore used to locate incorrectly labelled and unlisted areas. 
 
Multiple sources of aerial imagery were used to determine whether currently open areas were 
restored relatively recently. By comparing imagery from 1990 (Aerial photos) to 2005-2008 
(FC OS layer and Google Earth imagery) it was possible to determine whether an area had 
been opened up within the last 20 years. Using the most recent imagery also allowed for the 
validation of open areas to ensure that sites to be surveyed were not falsely labelled. An 
example of the often extreme differences between imagery is provided in Figure 1. 
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Figure 1. Example comparison of OS Imagery vs Google Earth imager this was used to help determine the 
current boundaries of restored sites. 
 
The final stage in mapping the extent of restored open areas was carried out in consultation 
with FC personnel from both relevant FC beats. We supplied map printouts and arranged 
meetings for the purpose of checking the completeness and accuracy of the maps from local 
records and knowledge. For maps of both the Purbecks and East Dorset districts please refer 
to Annex 2. 
 
We also collated all available information on the timing and type of restoration activity at 
each site. This has involved a number of consultations with FC personnel and scrutiny of 
paper records held at local offices. Finally, a questionnaire was circulated requesting the 
remaining details (Annex 4).  
 
The iterative process of survey site identification enabled 540 sub-compartments to be listed 
as open habitat. Of these sites, just over half were identified as having at least one form of 
restoration activity undertaken, such as scrub clearance, clear felling from plantation, or 
restoration under the Tomorrow’s Heathland Heritage (THH) programme.  
 
The degree of completeness for restoration and management records varied between the East 
Dorset and Purbeck areas. It was possible to obtain data on approximate restoration dates and 
management activities for the surveyed Purbeck sites, whereas for the East Dorset sites 
approximately half of the surveyed sites had incomplete records or missing information on 
restoration dates and management activities. Through consultation with FC personnel it was 
agreed that management activities for the East Dorset sites were fairly consistent across the 
units. 
 
Fifty three sites were surveyed, spread evenly across the Dorset region and covering a fifth of 
the total open habitat, or just under one third of the restored sites (Table 1). 
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Table 1. The total number and area of open surveyed and restored sites. 
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Overview 
Vegetation surveys were conducted in the restored areas and also in ‘Target Sites’ selected to 
best represent the target communities for the restorations. This provided a robust and detailed 
comparison – something that has rarely been done in restoration ecology.  
 
A total of 141 hectares were surveyed over 53 sites on Forestry Commission land (Table 1), 
with 63 hectares surveyed on SSSI land over nine SSSI units. 
 
The survey comprised three separate elements which were undertaken simultaneously in the 
field. These were: 
 
 • Extended Phase 1 Survey 
 • Common Standards Monitoring (CSM) 
 • NE Experimental Invertebrate Habitat Structure (IHS) recording 
 
The CSM and IHS surveys were undertaken together, after the Phase 1 habitats had been 
mapped. This was to ensure that the CSM survey stops were situated to provide the best 
representation of each site. It also allowed the surveyor (CM) to gain a better overview of the 
distribution of species across the entire site. The position of each survey stop was recorded on 
a Garmin handheld GPS unit and entered into the GIS records. . The IHS survey was carried 
out at each of the CSM stops so that the quality of the habitat provided by the vegetation 
could be assessed based upon criteria provided on the recording form by NE. The assessment 
criteria provided by NE allows the assessor to decide, where appropriate, if scrub should be 
included as a negative indicator where present. As scrub can be a negative indicator for some 
invertebrate species but not others, in this survey its presence was recorded wherever present 
but then results were analysed by both including it and excluding it from the dataset.   
 
The CSM and IHS records were entered into Excel at the end of each survey day, with the 
CSM data imported into the GIS using the GPS data. This provides a means to view detailed 
records of vegetation composition at the survey points, beyond the level of the Phase 1 target 
notes. 
 
Whilst the 2009 survey season focused on the restored FC habitats, the 2010 survey season 
focused almost entirely on surveying the target “Favourable” condition SSSI units, using the 
same protocols and methods employed in 2009. The exception was two FC sites at 
Rempstone, which were surveyed at the start of the 2010 season due to the Rempstone FC 
block not being surveyed in 2009 due to time constraints. Ideal target sites were deemed to be 
favourable condition SSSI units of Lowland Heathland habitat type. Using GIS data provided 

Type of Site East Dorset Purbeck Total 
 Units Area (ha) Units Area (ha) Units Area (ha) 
Open  209 202 331 423 540 625 
Restored  118 125 180 268 298 393 
Surveyed 
restored 

28 47 25 94 53 141 

Surveyed SSSI 4 15 5 48 9 63 
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by Natural England4, it was possible to identify such units within close proximity to surveyed 
FC land. Where multiple suitable units were available, units most closely matching the 
habitats on FC land were selected, using NE site descriptions. 
 
Where suitable SSSI units were identified, the land owners were contacted to seek permission 
to survey the sites. NE was also contacted to request permission to work on the designated 
sites. In all cases permission was granted without issue. 
 
In total, nine sites were surveyed throughout Dorset, with five in the Purbeck area (totalling 
48ha) and four in East Dorset (15ha total). The units surveyed were carefully selected to be as 
representative as possible of the target habitats for the open habitat restoration. 
 
Extended Phase 1 Survey 
The Extended Phase 1 survey provided records of the extent of Phase 1 habitats, dominant 
species, and individual features using the JNCC Phase 1 guidance protocols5. In the field, this 
information was recorded on 1:10,000 Ordnance Survey (OS) base maps, with target notes 
recorded separately. This was digitised in ArcGIS, with target notes stored in the attribute 
tables. The level of detail in the target notes goes beyond standard Phase 1 protocols to 
provide a more detailed and useful management resource, including notes on features such as 
invasive and rare species and standing dead wood.  
 
The survey was further extended by detailed vegetation recording in quadrats representing 
each dominant habitat on each site. Prior to surveying a site, the number of 2x2m quadrats to 
be placed was determined by multiplying the area (ha) by four. The maximum number of 
quadrats for any one site was capped at 20, with quadrats placed to provide a representative 
selection of the dominant habitats present at each site. 
 
Additionally, wide-angle fixed point photographs were taken for each site (Figure 2), with the 
date taken, location and direction also recorded in the GIS data, providing a permanent 
photographic record of ground state of surveyed areas for the summers of 2009 and 2010. A 
total of 303 fixed points were recorded, providing over 600 fixed point photo images over the 
two survey seasons.  
 

 
Figure2 Example wide-angle fixed point photograph of the Moreton case study area. 
 
The fixed point photos are provided on an interactive DVD that enables the user to click 
maps of the surveyed areas within a web browser to select fixed point images based on their 

                                                 
4 http://www.gis.naturalengland.org.uk/pubs/gis/GIS_register.asp 
5 http://www.jncc.gov.uk/page-2468  
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location. Upon selection of a location, a page loads providing the coordinates, angle, and 
photos from 2009 and 2010, along with the date the image was taken. 
 
As well as fixed point photography, during the field surveys any opportunities to photograph 
interesting or rare species were taken (Figure 3). These photos have been provided alongside 
the fixed point photos, and are available for the FC to use in any future publications. These 
images are provided on a separate DVD from the fixed point imagery. 
 

 
Figure 3. Examples of species photographs: (from left to right) raft spider (Dolomedes Fimbriatus) carrying 
egg sac, golden-ringed dragonfly (Cordulegaster boltonii) and common spotted orchids (Dactylorhiza fuchsia) 
 
Common Standards Monitoring 
The Common Standards Monitoring survey followed Natural England (NE) guidelines for 
lowland heath, with the recording forms combining features from the JNCC6 recording form 
templates and NE templates for dry and wet heathland, and mire habitats7. Using these bases 
we produced a modified form fit for the purpose of this project. Modifications included 
editing the layout/format to streamline the recording process, as well as adding fields for 
recording vegetation percent cover and mean average vegetation height, which can be used 
for future analysis of change in vegetation structure (Annex 5).  
 
 
Invertebrate Habitat Structure  
As detailed surveys of invertebrate species were beyond the scope of the project, a suitable 
method for indirect survey was sought. At the inception of the research, a new survey 
technique was in development at Natural England: the Invertebrate Habitat Survey (IHS). 
This survey was designed to record the presence of suitable vegetation structure for 
invertebrate taxa and was being trialled by NE as a potential method for assessing whether 
designated sites were favourable in terms of suitability for desired invertebrate species. In 
other words, the IHS formalises a subjective assessment of suitability8. The IHS was adopted 
for the wide area survey as a suitable means of rapid assessment of whether habitats suitable 
for target invertebrate species were present on site. 
 
The IHS method was carried out at each survey stop within the wide area survey immediately 
after completing the CSM survey record for that point. The recording form consisted of a 
table of pre-defined habitats that are desirable (in some cases undesirable) grouped into five 
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distinct habitats: acid grassland, dry heath, wet heath and mires, wetland (seepages and 
flushes), and water bodies (Annex 6). 
 
Where any of the pre-defined habitats occurred within a 6m radius of the survey point, it was 
recorded on the form for that stop. Due to the heterogeneous nature of the sites, multiple 
habitat types and structures were usually recorded at each survey point.  
 
The IHS survey was designed to enable assessment of habitat suitability for invertebrates for 
each habitat type. This was performed using assessment criteria also provided on the 
recording form, in a similar manner to Condition Standards Monitoring assessment. The 
assessment criteria usually consisted of a requirement for two or more structural types for a 
habitat, in at least 50% of survey points, and desired features in a smaller percentage of 
survey points, such as three or more structural types in at least 20% of survey points for acid 
grassland. For an example of the IHS recording form, please see Annex 6. 
 
After assessing the records, a matrix was created of habitat types and sites, and whether each 
site (both restored and target) passed the criteria for each of the five habitats. This matrix was 
imported into SPSS, where a Chi-square test was undertaken to determine whether the 
proportion of sites passing the IHS assessment differed significantly between restored and 
target sites. 
 

������� �"������%��!&"��"'�("�")"!��
The spatial database was created by scanning and importing the field data into ArcGIS, 
georeferencing the map sheets to the OS base maps, and using digital aerial imagery to 
validate habitat boundaries. This provided a fast and accurate means to copy the habitat 
boundaries that were recorded on the field forms into the Phase 1 shapefiles in ArcGIS.  
 
We have used the JNCC ArcGIS Phase 1 symbology, with slight modifications to adjust the 
density of symbols for scattered habitat types, such as scattered broadleaved trees. This 
modification allows the viewer to differentiate between habitats with sparse scattered trees 
and those with relatively dense scattered trees. Target notes for each habitat polygon were 
entered into attribute tables. These target notes included the percentage cover of dominant 
species, rare species, and heather growth stages. 
 
In addition to the information for each habitat parcel, individual trees, management target 
notes, and fixed point photos were recorded in point shapefiles.  
 
For further information please refer to Annex 1, which contains a GIS user guide detailing 
many basic and advanced features of the spatial database, as well as information on the 
processes used to create the data. 
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In order to evaluate the vegetation communities, the data recorded in the Condition Standards 
Monitoring survey was input into the TWINSPAN routine in the VESPAN package9   
 
The TWINSPAN output was then run through the MATCH10 routine in VESPAN, which 
assigned NVC sub-community classification codes, as well as providing co-efficient figures 
which show the strength of the fit compared to the species descriptions for each habitat. This 
enabled comparison of NVC sub-communities in the restored open habitats with comparable 
target communities that were surveyed in designated sites (SSSI) in the local area.  
 

���������������
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During the 2010 season, an additional survey of the restored areas at Moreton plantation was 
carried out. The survey extended the vegetation survey protocols in order to provide a very 
detailed account of the vegetation composition and structure of this complex site. The 
standard limit of 20 survey stops in each site was extended to 40 stops in 2009 and 100 stops 
in 2010 in Moreton to give more thorough coverage.  
 
Increasing the number of survey stops allowed for a higher-resolution dataset capturing the 
vegetation composition at Moreton in much greater detail, providing an excellent snapshot of 
site condition in 2010. In addition, anecdotal observations of notable species outside of 
survey stops were recorded. This site is at early stage of development from the restoration 
works. Future monitoring will be required of the intended colonisation of the site by priority 
species and possible biodiversity targets were compiled for the site based on existing records 
for nearby comparable habitat obtained from the Dorset Environmental Records Centre.  
 
 

                                                 
9 Malloch, A. J. C, 1997. VESPAN III for WINDOWS NT/95. 
10 Malloch, A. J. C, 1997. MATCH version 2 for WINDOWS NT/95 
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The survey enabled a thorough comparison of the vegetation characteristics of restored and 
target sites and future monitoring has now been enabled through the provision of a GIS 
database. The data DVD includes the survey results and is supported by a GIS User Guide 
(Annex 1), which lists the data files and provides descriptions, as well as guidance on basic 
and advanced features. 

*��������&" �!����,��%��#����"���������������!��,� �!�� �(�"�(��" ����
!���!��
The wide-area survey included roughly equal amounts of marshy grassland and wet and dry 
heathland in the restored and target sites (Figure 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4  The area of the most commonly recorded Phase 1 broad habitat types in Forestry 
Commission and SSSI sites that were surveyed. 
 
Overall, this study surveyed 2,131 habitat patches on FC land and 960 habitat patches on 
SSSI land. The FC habitat patches were composed of a total of 38 different Phase 1 habitat 
types, while the SSSI patches were composed of 25 Phase 1 habitat types identified (Tables 2 
& 3). Most habitats occurred on both the FC and SSSI sites surveyed but at different relative 
abundances. In particular, although the FC sites had comparable relative abundance of wet 
and dry heath as those found on SSSI sites, there was a far greater abundance of scattered 
scrub, bracken and trees on the FC sites. This indicates that the FC restored sites are being 
managed to a slightly later successional stage than the SSSI sites. This may be detrimental to 
some heathland species that require particularly warm microclimates so are vulnerable to 
shading.   
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Assignment of all CSM survey stops to an NVC category11 using MATCH identified that 
most NVC communities fell within the H* group of Dry heath communities on both the FC 
sites and the SSSI sites (Table 4). It is possible to compare how well samples of the same 
community from restored and target sites match their NVC community composition by 
examining their mean MATCH coefficient; higher coefficients indicate better matches (Table 
4, Figure 5). It should be noted that these comparisons are only valid when making 
comparison of match coefficients within communities, as NVC communities differ in their 
inherent maximum MATCH value. Mann-Whitney U Tests were used to test the significance 
of differences found between the extent to which communities on restored and target sites 
matched their NVC community descriptions (Table 4). Of the seven NVC communities 
present on both restored and target sites, three communities (H2c, H3a and H3c) were 
significantly less well matched to their NVC targets on the restored sites. This indicates that 
these communities are still significantly less like typical NVC H2c H3 and H3c communities 
on the FC sites compared to the SSSIs. As all are within the same geographical area, these 
differences are most likely to be due either management or local landscape effects.  
 
H2c is a Calluna vulgaris-Ulex minor heath sub community with more Molinia caerulea than 
is found in other H2 communities but less Pteridium aquilinum and young trees. H3 is Ulex 
minor-Agrostis curtisii heath which is typically shorter, more species rich that H2 and often a 
result of more recent burning and/or grazing. All this is particularly true for H3c which has 
abundant A. curtisii.    
 
By contrast, no significant difference was found between restored FC and target SSSI sites 
for communities H1e, H8a, H9e and M21. This suggests that the restoration efforts have been 
most successful for these latter four communities. H1e is the most species poor of the 
ericaceous communities and consists of unbroken canopies of dense, often tall growth of 
Calluna vulgaris. Similarly H8a is the most species poor of the Calluna vulgaris-Ulex gallii 
heath communities and H9e is a Calluna vulgaris-Deschampsia flexuosa heath with some 
which has abundant Calluna vulgaris with some Molinia caerulea but a rather bare ground 
layer. Overall, it appears therefore that, so far, the restoration has succeeded in producing H8 
and H1 and H9 communities which is promising even if at this stage they tend to be the less 
diverse sub communities. It is possible that, over time, immigration in of other species will 
result in these communities changing to more diverse sub communities.  
 
The wet heaths and mires are generally the most species rich communities and M21is a 
Narthecium ossifragum-Sphagnum papillosum valley mire which, in the Poole basin, also 
often contains high abundance of the nationally rare species Sphagnum pulchrum.  It is 
consequently of high conservation value so it is pleasing to be able to note that its restoration 
in the FC sites is producing communities with similar MATCH coefficients to those in target 
sites . 
 

                                                 
11 Rodwell J.S. (ed.) 1991. British Plant Communities Volume 2 - Mires and Heaths. Cambridge University 
Press, Cambridge. 
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Table 2.Summary of surveyed Phase 1habitats on FC land. In total 2131 individual habitat parcels were 
recorded. 
 
Habitat No.  Area 

(ha) 
Habitat No.  Area 

(ha) 
Broadleaved woodland 43 4.16 Coniferous woodland 35 1.63 
Coniferous plantation 18 7.8 Mixed Woodland 28 3.28 
Dense Scrub 56 5.88 Scattered Scrub 202 24.05 
Scattered broadleaved trees 120 23.11 Scattered coniferous trees 99 13.29 
Scattered mixed trees 143 29.24 Recently felled mixed woodland 1 1.27 
Coniferous wooded heath 6 0.6 Mixed wooded heath 3 0.36 
Semi-Improved acid grassland 9 0.41 Semi-improved neutral grassland 11 0.34 
Improved grassland 1 0.02 Marshy grassland 206 28.32 
Scattered marshy grassland 20 3.03 Dense bracken 182 7.01 
Scattered bracken 187 28.87 Dry heath 167 46.07 
Wet heath 228 26.89 Bryophyte heath 6 0.33 
Acid grassland / Heath mosaic 2 0.38 Wet modified bog 4 0.83 
Acid/Neutral flush 3 0.16 Valley mire 5 0.43 
Basin mire 1 0.03 Flood-Plain 1 0.02 
Marginal vegetation 4 0.06 Oligotrophic standing water 7 0.16 
Dystrophic standing water 20 0.56 Oligotrophic running water 5 0.15 
Dystrophic running water 3 0.01 Introduced shrubs 180 23.44 
Dry ditch 4 0.06 Earth Bank 8 0.28 
Developed ground 1 0.22 Bare ground 112 7.96 
 
Table 3 Summary of 960 surveyed Phase 1habitats on SSSI land. 
 
Habitat No.  Area 

(ha) 
Habitat No.  Area 

(ha) 
Broadleaved woodland 28 3.07 Coniferous woodland 2 0.03 
Coniferous plantation 6 3.34 Mixed woodland 7 0.87 
Dense scrub 54 2.13 Scattered Scrub 126 13.19 
Scattered broadleaved trees 79 6.63 Scattered coniferous trees 13 4.76 
Scattered mixed trees 22 3.74 Acid grassland 5 0.12 
Improved grassland 5 0.04 Marshy grassland 119 11.01 
Dense bracken 30 3.13 Scattered bracken 101 13.01 
Dry heath 110 22.48 Wet heath 150 14.91 
Wet modified bog 2 0.03 Acid/Neutral flush 3 0.26 
Valley mire 18 4.62 Swamp 1 0.01 
Oligotrophic standing water 4 0.03 Dystrophic standing water 2 0.01 
Oligotrophic running water 3 0.03 Amenity grassland 1 0.2 
Introduced shrub 14 3.48 Bare ground 55 2.55 
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Table 4. Comparison of vegetation communities in the restored and target sites using ‘MATCH’ analysis of the 
most frequently reported NVC plant communities for each open habitat.  
 

MATCH coefficient Mann-Whitney  
U-Test 

Restored habitat Target habitat  

Phase 1 
habitat 

NVC 
classes 

Sample 
Size 

Mean  Variance 
(S.E.)  

Sample 
Size 

Mean  Variance 
(S.E.) 

Z P 

Dry heath H1d 
H1e 
H2b 
H2c 
H3a 
H3c 
H4 
H4a 
H4c 
H8a 
H8d 
H9d 
H9e 

1 
21 
2 
167 
56 
19 
19 
7 
14 
39 
1 
1 
14 

21.80 
38.15 
44.25 
46.37 
43.31 
46.44 
48.36 
50.77 
56.66 
42.74 
34.00 
35.80 
44.84 

0 
2.35 
2.85 
0.69 
1.39 
2.51 
2.13 
2.91 
1.17 
1.78 
0 
0 
1.77 

0 
6 
0 
75 
33 
12 
0 
0 
0 
14 
0 
0 
1 

0 
42.23 
0 
57.08 
61.54 
58.75 
0 
0 
0 
42.10 
0 
0 
38.5 

0 
4.11 
0 
1.23 
2.82 
3.85 
0 
0 
0 
0.96 
0 
0 
0 

N/A 
-1.093 
N/A 
-7.022 
-5.036 
-2.354 
N/A 
N/A 
N/A 
-0.182 
N/A 
N/A 
-0.945 

N/A 
0.274 
N/A 
< 0.001 
< 0.001 
0.019 
N/A 
N/A 
N/A 
0.856 
N/A 
N/A 
0.344 

          

Wet heath M16a 
M16c 

4 
0 

38.23 
0 

5.35 
0 

0 
1 

0 
41.3 

0 
0 

N/A 
N/A 

N/A 
N/A 

          

Acid 
grassland 

OV27 
U1e 
U2a 
U4 
U5b 
U20a 
U20c 

1 
1 
5 
0 
2 
0 
1 

23.40 
18.30 
29.7 
0 
7.9 
0 
40.8 

0 
0 
2.23 
0 
0.20 
0 
0 

0 
0 
0 
0 
0 
1 
0 

0 
0 
0 
0 
0 
27.2 
0 

0 
0 
0 
0 
0 
0 
0 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

          

Marshy 
grassland 

MG10a 2 19.75 
 

2.75 0 0 
 

0 N/A N/A 

          

Wet 
modified 
bog  

M2a 
M21 
M21a 
M21b 
M25a 
M25b 
M25c 

1 
1 
0 
0 
0 
3 
1 

47.50 
40.50 
0 
0 
0 
19.07 
28.7 

0 
0 
0 
0 
0 
0.64 
0 

0 
15 
2 
10 
2 
0 
0 

0 
53.39 
53.50 
51.66 
34.65 
0 
0 

0 
1.39 
1.80 
1.38 
2.55 
0 
0 

N/A 
-1.639 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
0.101 
N/A 
N/A 
N/A 
N/A 
N/A 
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Figure 5. Mean MATCH coefficient scores showing the comparative MATCH between restored and target sites 
for NVC plant community types. Note that level of MATCH should not be compared between communities. 
Significant differences by Mann-Whitney U tests are denoted ** p = 0.01, *** p = 0.001.  
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The IHS survey produced very different results depending on whether or not scrub was 
included as a negative indicator when it occurred. Consequently, results with and without 
scrub as a negative indicator are presented separately in Table 5.  
 
Overall, grassland habitats were scored as significantly better for invertebrates on the restored 
sites than on the target sites. This was largely caused by the heterogeneity in sward structure 
provided by large tussocks of Molinia caerulea in restored sites. No significant differences 
were recorded between restored and target sites for any other habitat (Table 5). However, this 
was due in part to low statistical power caused by the rather small sample size available in 
some cases in either the restored or target groups. Examination of the non-significant effects 
highlights that on the restored heathland sites achieve “pass” status much more frequently 
when scrub is not considered as a negative indicator. However, this effect is not mirrored in 
the target sites. This indicates that, overall, the restored sites have more scrub that the target 
sites on both their wet and dry heaths (Table 5). 
  
Table 5 Pearson Chi-Square results for IHS habitats on Restored and Target units. 
Habitat Restored 

Pass 
Restored 
Fail 

Target Pass Target Fail Pearson Chi-
Square 

P 

Grassland 41 12 2 7 11.004 0.001 
Dry Heath 0 53 0 9 N/A N/A 
Dry Heath no 
scrub 

49 4 9 0 0.726 0.394 

Wet Heath 8 45 0 9 1.56 0.212 
Wet Heath  
no scrub 

37 16 6 3 0.036 0.850 

Wetland 31 19 5 4 0.133 0.715 
Water bodies 4 8 2 1 1.111 0.292 

��
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The condition status assigned by Common Standards monitoring for the restored sites could 
be compared with the target habitats assessed by Natural England. As historic information on 
the FC open habitat status was not readily available, it was possible to assign ‘favourable’ or 
‘unfavourable’ status to the restored sites but not ‘declining’ or ‘improving’ condition status.  
 
In terms of the proportion in ‘favourable’ condition, the status of the restored sites was 
remarkably similar to that assigned to the comparable designated sites in the Dorset region 
(Figure 6) suggesting that the restoration and management activities on non-designated sites 
produces results comparable to those taking place on designated SSSI's. For maps showing 
the distribution of favourable and unfavourable condition surveyed sites please refer to 
Annex 3. 
 
 

 
Figure 6. Condition status assessed by Common Standards Monitoring for restored sites on the FC estate and 
designated SSSI sites surveyed by Natural England (NE) raw data for SSSI  provided by NE.  
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The Moreton case study area was a large complex site that had been subject to a number of 
restoration actions with the intention of producing a mosaic of priority open habitats (see Box 
1).  

 
 
The intensive survey provides an excellent baseline for the future monitoring of this restored 
site: an activity that is rarely adequately covered in restoration projects. This will enable 
adaptive management of the site so that maximal benefits can be achieved from the 
investment. We propose monitoring of the vegetation at the stop sites that are mapped in this 
survey or from a sample from these stops. Ideally, this monitoring would enable greater 
understanding of the causative ecological processes occurring following the restoration by 
incorporation of abiotic measures such as hydrology and soil profiles. This would add greatly 
to the value of the restoration at Moreton for informing future restoration actions.  
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Figure 7.Moreton plantation Phase 1 survey results 
 
Analysis of the plant community composition at Moreton, based on 100 CSM survey stop 
points, indicated that in just under half of the cases, communities were H2c (the Calluna 
vulgaris – Ulex minor: Molinia caerulea sub community found to also occur frequently 
across other sites as discussed above) (Table 6, Figure 7. The other two communities that 
occurred quite frequently, H3a and M21, also reflect the high prevalence of these 
communities across the range of restored heaths studied.  
 
It is notable that all three communities are the shorter more open common communities. This 
indicates that, overall, vegetation communities at Moreton have a shorter, earlier succession 
composition than the other restored FC sites studied. This may reflect more conservation 
management efforts having been focussed on this site. It is certainly likely to affect the value 
of the site for animal as well as plant species.  
 
Table 6. Distribution of “best fit” NVC communities and sub-communities assigned by MATCH to the 100 
survey points made during the extended survey of Moreton. 
 
NVC 
Subcommunity 

Mean 
Coefficient 

Number of 
stops 

NVC 
Subcommunity 

Mean 
Coefficient 

Number of 
stops 

H2c 44.26 41 H8d 38.30 1 
H3a 42.63 16 M15c 40.10 1 
M21 33.19 10 M16a  39.10 1 
H1e 35.32 5 M21a 36.20 1 
H4 31.03 4 M25b 28.10 1 
W25b 31.53 4 M2a 52.60 1 
H9e 36.67 3 M6a 31.50 1 
H8a 36.35 2 U20c 26.40 1 
M21b 34.45 2 W10d 23.9 1 
A24b 19.30 1 W15a 30.30 1 
H4a 46.50 1 W15d 15.20 1 
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Target notes were recorded throughout the survey enabling the spatial detail of features of 
interest to be easily accessed on the GIS records. Target notes for each habitat polygon may 
be accessed attribute tables of the GIS and ‘point’ target notes showed that the site included 
positive features for habitat provision in the form of standing and fallen dead wood and areas 
of bare ground (Table 7).  
 
Table 7. Target note illustration for Moreton. “Burns” includes areas of Rhododendron burning, deadwood 
includes windfalls, cut logs and piles/patches of scattered branches. 
 

 
 
 
 
 
 

 
Although the present survey did not set out to investigate the incidence and abundance of 
animal species at Moreton, it is possible to infer which species may be able to colonise the 
site once suitable habitat is restored based what species are already recorded as present in 
Dorset by the Dorset Environmental Records Centre (Table 8).  
 
 
Table 8. List of species of importance occurring within a 2.5km radius of the Moreton study site that may be 
able to re-colonise once suitable habitat exists. A legend is located at the end of the table. 
 
Species Common Name 

 
Protection Threat 

Status 
Rarity Habitat 

quality 
indicator 

Primary habitat 

Flora       
Lycopodiella 
inundata 

Marsh club-moss  EN NS �  Wet heaths, bare peaty soil 

Invertebrates       
Stethophyma 
grossum 

Large Marsh 
Grasshopper 

 VU NR  Bogs and wet heaths 

Plebejus argus Silver-studded blue W&C1981    Feed on heathers, larvae need 
ants nests 

Hipparchia 
semele 

Grayling    �  Sparsely vegetated dry heaths 
and grassland with bare ground 

Coenonympha 
pamphilus 

Small heath     Open grassland, heathland, 
meadows. Prefers shorter grass 
swards. 

Cyclophora 
pendularia 

Dingy mocha  NR   Open heathland and damp 
grassland, lives on Salix spp. 

Diarsia rubi Small square-spot     Damp and marshy places, 
foodplants include heather 

Xestia castanea Neglected rustic     Heaths and moors. Foodplants 
include heather and heath. 

Melanchra pisi Broom moth     Open woodland and heathland, 
food plants are broom and 
bracken 

Orthosia gracilis Powdered quaker     Food plants are bog myrtle and 
Salix spp. 

Feature type No. of target notes 
Bare ground / Sand scrapes 4 
Burns 5 
Standing dead wood 17 
Fallen /cut dead wood 41 
Ponds / water 2 
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Species Common Name 
 

Protection Threat 
Status 

Rarity Habitat 
quality 
indicator 

Primary habitat 

Brachylomia 
viminalis 

Minor shoulder-
knot 

    Damp woodlands, heaths and 
fens. Food plants are Salix spp. 

Thyridanthrax 
fenestratus 

Mottled bee-fly  NR   Open heathland of mixed age 
classes, sparse vegetation and 
bare sand.  

Homonotus 
sanguinolentus 

Spider-hunting 
wasp 

 EN   Heathland. Loss of heathland 
and scrub development 
responsible for decline 

Reptiles & 
Amphibians 

      

Bufo bufo Common toad W&C1981    Large water bodies in and 
around woodland, scrub and 
grassland 

Zootoca vivipara Common lizard W&C1981    Grassland, meadows, scrubland, 
woodland and bogs 

Lacerta agilis Sand lizard HR1994,W
&C1981 

 NS  Dry heathland 

Anguis fragilis Slow worm W&C1981    Range of open habitats 
Natrix natrix Grass snake W&C1981    Wet heathlands and grasslands 

with ponds 
Coronella 
austriaca 

Smooth snake HR1994,W
&C1981 

 NS  Dense mature heather and wet 
heath/bogs near dry heath 

Vipera berus Adder W&C1981    Open heathland woodland and 
moors 

Birds       
Cuculus canorus Cuckoo  Red   Open areas, woodland, marshes 

and heaths 
Caprimulgus 
europaeus 

Nightjar HR1994 Red   Heathland and young plantations  

Lullula arborea Woodlark HR1994,W
&C1981 

Amber   Recently felled & restocked 
plantation, heathland and 
unimproved pasture 

Anthus trivialis Tree pipit  Red    Breeds on heath and grassy areas 
 

Emberiza 
citronella 

Yellowhammer  Red   Edges of woodland, wooded 
pasture and heaths 

 
Protection: HR(1994) = Habitats Regulations (1994) European Protected Species from Birds Directive Annex I, 
Habitats and Species Directive II and IV 
W&C(1981) = Wildlife and Countryside Act (1981) Schedules 1, 5 & 8 
Priority: UK = listed by the UK Steering Group with a UK action plan or species statement, Dorset = species 
with a current action plan or initiative in Dorset 
Threat status: CE = Critically Endangered, EN = Endangered, VU = Vulnerable , LR = Lower Risk, NT = near 
Threatened.  
Rarity: NS = Nationally scarce (< 16 10km squares nationwide), NR = Nationally rare (16-100 10km squares 
nationwide) NS(A) = Nationally scarce (16-30 10km squares nationwide), NS(B) or Notable = Nationally 
scarce (31-100 10km squares nationwide) 
Habitat quality indicator = Dorset Notable - species chosen as indicators of good unimproved or semi-
improved habitat, used in assisting the selection of SSSI units. 
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