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1. Introduction 
 
Many brownfield sites are important places for biodiversity and support a range of plant and wildlife 
species.  A lack of management at these sites after a period of disturbance creates a mosaic of 
habitat types such as species rich grassland, bare ground and scrub.  Brownfields are often rich in 
floral diversity because of a lack of nutrients in the thin soils and this prevents fast growing plant 
species such as grasses, nettles and thistles from becoming dominant.  This greater diversity of 
wildflowers provides excellent conditions for a range of invertebrate species, particularly pollinating 
insects as well as specialists of bare ground and sparse vegetation.  A lack of management allows 
many species to breed and over-winter at the same site.  Brownfield sites are important stepping 
stones that link other habitat patches across urban landscapes and act as refuges for declining 
species in the wider countryside (Macadam, 2010a and 2010b). 
 
Brownfield sites are defined as any land that has previously been altered by human activity and are 
no longer in full use (Buglife, 2012).  These sites were recognised for their ecological importance in 
2007 when Open Mosaic Habitats on Previously Developed Land (OMHPDL) became a UK 
Biodiversity Action Plan (UKBAP) priority habitat. 
 
The area around the Inner Forth in Scotland has a rich industrial heritage dating back to the 
industrial revolution in the 18th century.  A decline in heavy industry across the Inner Forth area has 
left a variety of brownfield sites each with different previous uses, sizes and length of time since they 
were last in use.  Despite their potential for a high diversity of invertebrate and other wildlife 
species, brownfields are often overlooked for their nature conservation value and relatively little is 
known about the invertebrate species that inhabit these sites.  Previously few surveys have looked 
at brownfields in Scotland.  In 2010 Buglife identified and surveyed Brownfield sites in the Falkirk 
area that met the OMHPDL habitat criteria (Bairner and Macadam, 2011).   
 
A previous study of sites on the Scottish Vacant and Derelict Land Survey (SVDLS) in the Inner Forth 
area identified several with OMHPDL (Currie, 2013).  Six of these sites were subsequently selected to 
be surveyed for their wildlife focusing on invertebrate species for this study; Millhall Bing and Manor 
Powis Bing in Stirling, Fallin Bing in Fallin, The Shore and Ashley Terrace in Alloa and the Concrete 
Works in Kincardine.  The aim of this study was to add to the current knowledge of species 
associated with brownfield sites in Scotland, identify sites with a high species biodiversity and 
compare the ecology of selected sites. 
 
 

1.1 Site descriptions  
 
1.1.1 Fallin Bing 
Fallin Bing (NS838912) is to the southeast of the village of Fallin, near Stirling and is the spoil from a 
now closed coal mine.  This colliery spoil heap stands alone as a raised feature in an otherwise 
largely flat area of the Forth Valley.  The site covers 26.9 hectares (ha) and the bing itself is a largely 
rounded mound with a slightly flattened plateau (Appendix V, Map 1).  Fallin Bing is not on the 
SVDLS and is adjacent to the Site of Special Scientific Interest (SSSI) Wester Moss which is owned by 
Stirling Council and managed by Butterfly Conservation.  
 
The coal mine closed in 1987 and for safety reasons and because of the height of the spoil heap the 
site was re-profiled in 1993/94 when a third of the material was removed from the top of the bing.  
A total of 12.35 ha of woodland was planted around the bing’s base with a variety of native species 
including Silver birch (Betula pendula), Ash (Fraxinus excelsior), Alder (Alnus glutinosa), Rowan 
(Sorbus aucuparia) and Larch (Decidua spp.).   At this time, grassland habitat was re-established 
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through hydro-seeding where seed of native wildflower species including Oxeye daisy 
(Leucanthemum vulgare) and Common knapweed (Centaurea nigra) was mixed with slurry and 
sprayed across the site.   
 
Currently, the plant communities on Fallin Bing can be divided into three main areas, wooded 
stands, meadow areas at the base and sides of the bing (Figure 1) and the sparsely vegetated 
exposed spoil, which has little soil content on the upper slopes and plateau (Appendix VI, Map 1). 
 
There has been very limited thinning of trees in the areas that were planted during site re-profiling 
and because of this there is limited woodland ground flora, although Bramble (Rubus fruticosus agg.) 
is present and in some areas Broad-leaved helleborine orchid (Epipactis helleborine) and Wood sage 
(Teucrium scorodanium). 
 
The base-rich conditions from the spoil support a variety of flowering plant species including 
Common bird’s-foot trefoil (Lotus corniculatus), Common knapweed and Oxeye daisy that are found 
in abundance in the meadows of the lower slopes, while Cowslip (Primula veris) and Northern marsh 
orchid (Dactylorhiza purpurella) are present in a few smaller patches.  The more exposed upper 
slopes and the top of the bing support more hardy species such as Wild strawberry (Fragaria vesca), 
Perforate St. John’s wort (Hypericum perforatum) and Common centaury (Centaurium erythrea).   
Cuckoo flower (Cardamine pratensis) is restricted to a wet area near the site entrance.   
 
Viper’s bugloss (Echium vulgare) is present on the site near the top of the bing, but was previously 
much more widespread.  At the main entrance to the site Broom (Cytisus scoparius) and Brambles 
have become dominant and are displacing Viper’s bugloss.  
 

 
Figure 1. Flower rich meadow on the slope of Fallin Bing. 
 
 

1.1.2 Manor Powis Bing 
Manor Powis Bing (NS830947) is about 2km northeast of Stirling and is owned by both Stirling 
Council and Clackmannanshire Council.  This site is not on the SVDLS but is a well known brownfield 
site that has previously not been surveyed for its wildlife.  
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The site is 18.4 ha in size and is bounded by the River Forth to the south and the Stirling-Alloa 
railway line to the north (Appendix V, Map 2).  An area to the north-east of the site has exposed 
spoil and varied topography with mounds and sheltered dips (Figure 2).  The rest of the site to the 
south and west is flatter.   
 

This site is currently not under any management however in recent times it has been used 
unofficially as an off-road driving course by bikes with tyres being used as route markers.  This use 
has had the effect of keeping areas of ground disturbed and at an early stage of succession, but may 
also have aided in the spread of Giant hogweed (Heracleum mantegazzianum) across the site 
(Appendix VI, Map 3).   
 
A mosaic of habitat types are supported on Manor Powis Bing including trees, scrub,  tall grassland, 
sparsely vegetated areas of coal spoil and an area of marshland (Appendix V, Map 2; Appendix VI, 
Map 2).  Giant hogweed is present across much of the site with some large areas dominated by 
dense stands (Appendix VI, Map 3).  Much of the remaining area of the bing has Giant hogweed 
present at a lower density.  A sparsely vegetated area of exposed coal spoil lies to the north-east of 
the site which has been colonised by calcareous tolerant species such as Colt’s foot (Tussilago 
farfara), Common centaury, Wild strawberry, Perforate St. John’s wort and Viper’s bugloss.  Scrub 
and tree species include Goat willow (Salix caprea), Hawthorn (Crataegus monogyna), Alder, Silver 
birch and Broom with extensive ground coverage of Bramble.  These patches run across the site 
providing shelter for the more open habitats. 
 
Open grassland meadows are scattered throughout the site, supporting a variety of wildflower 
species including Red clover (Trifolium pratense), Common vetch (Vicea sativa), Common bird’s-foot 
trefoil and Oxeye daisy.  Wetland species such as Great reedmace (Typha latifolia), Common reed 
(Phragmites australis), Soft rush (Juncus effusus) and Northern marsh orchid are restricted to an area 
of marshland to the central northern part of the site.   
 

     
Figure 2.  Sparsely vegetated habitat at Manor Powis Bing. 
 
 

1.1.3 Millhall Bing 
Millhall Bing (NS813919) is located on the south eastern fringe of Stirling and is 12.7 ha in size.  The 
central area of this former colliery has previously been removed making the bing bowl shaped and 
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resembling a volcano cone (Appendix V, Map 3).   The steep sides of this ‘volcano cone’ have bare 
and rubble strewn banks which drain into the sheltered inner area, which contains a wetland feature 
at its centre (Figure 3).  Young woodland covers much of the site and scrub encroachment has 
resulted in large areas becoming shaded in recent years.  This site is not on the SVDLS but is known 
for its diversity of wildlife and plant species. 
 
The site has reached a late stage of succession and is now largely dominated by woodland (Appendix 
VI, Map 4).  The north side of the site has areas of Rosebay willowherb (Chamerion angustifolium) 
and Common nettle (Urtica dioica) and this gives way to denser woodland.  The main species of 
trees are Silver birch, Goat willow, Hawthorn and Ash. 
 
The central crater of the site holds water throughout most of the year as a wetland habitat where 
species such as Great reedmace thrive.  The raised mounds within the wetland area support Willow 
carr (Salix spp.) and Silver birch. 
 
Although largely covered by woodland, there are small patches of Reed canary grass (Phalaris 
arundinacea) and clearings dominated by Common knapweed across the site.  Other features 
include exposed spoil colonised by lichen species (Cladonia species).  Other widespread species 
growing across the bing include Self heal (Prunella vulgaris), Hogweed (Heracleum sphondylium), 
Foxglove (Digitalis purpurea) Ribwort plantain (Plantago lanceolata), Bramble and Broom. 
 

 
Figure 3.  Wetland and woodland habitat at Millhall Bing. 
 
 

1.1.4 The Shore 
The Shore (NS884920) is located in Alloa next to the River Forth and is made up of two sites, a small 
area owned by Clackmannanshire Council (0.59 ha) and a larger area owned privately (4.79 ha); this 
study focused on the Clackmannanshire Council owned land (Appendix V, Map 4 & 5).  The area 
owned by Clackmannanshire Council was formerly a depot  and the previous building has been 
demolished and left as rubble that has been gathered into mounds at the west side of the site.  The 
former site of the building is now an open area with a substrate of sand and rubble.  The River Forth 
is on the south side of the site and its proximity to the open water means the site is exposed to high 
winds at times.  The larger area of brownfield land that joins onto this site was formerly a stone 
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masonry yard and supports only short, sparse, flower rich vegetation across much of its area (Map 
1).  This site is listed as derelict land and buildings on the SVDLS (site code CALOA047). 
 
The rubble mound on the east of the site has been colonised by a variety of plants such as Common 
ragwort (Jacobaea vulgaris) and White stonecrop (Sedum album) (Appendix VI Map 5).  The central 
area of the site is very open with sand and building rubble substrate that supports only sparse 
vegetation that is rich in wildflower species such as Mugwort (Artemisia vulgaris), Common comfrey 
(Symphytum officinale), Hairy bittercress (Cardamine hirsuta), Common mouse-ear (Cerastium 
fontanum) and Red clover (Figure 4).  This area gives way to tall ruderals such as Rosebay willowherb 
and Bramble on the north-east side of the site. 
 
The south-east section has richer soil supporting tall grass and tree species such as Silver birch and 
Goat willow. 
 

 
Figure 4.  Rubble and flower rich habitat at The Shore. 

 
 

1.1.5 Concrete Works 
This former concrete works is to the south of Kincardine and is 0.49 ha in size and is listed as derelict 
land and buildings on the SVDLS (SVDLS site code HWV005, grid reference NS933870).  Parts of the 
previous buildings remain on site as walls and rubble.  Many of the walls are cracked in places and 
this offers plentiful habitat for invertebrates and other small wildlife.  There are several piles of 
rubble of varying size some of which are south facing with bare patches.  There are several large 
areas of bare concrete and tarmac that have become weathered and cracked and this has allowed 
colonisation by mosses as well as other plant species (Figure 5).   
 
The majority of the site’s vegetation is dominated by well established grassland and tall ruderals 
such as Broad-leaved dock (Rumex obtusifolius) and Rosebay willowherb.  Michaelmas daisy is also 
present and this garden escape may come from the surrounding residential area.  One particularly 
exposed area of concrete and thin earth appears to support more drought resistant species such as 
Stonecrop (Sedum species).  Bare earth is also exposed along desire line paths and this site is used by 
dog walkers and as a through route to a neighbouring amenity grassland area.  There are also a few 
scattered small trees and shrubs present including Silver birch.   
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Figure 5. Concrete works at Kincardine with tarmac as bare ground and other bare patches. 
 
 

1.1.6 Ashley Terrace   
This site in the centre of Alloa was previously a community hospital and is 0.63 ha in size and is listed 
as vacant land (SVDLS site code CALOA049, grid reference NS888934).  The buildings were 
demolished and cleared only recently in 2011 and because of this the vegetation at the site is at a 
very early stage of succession.   
 
The site consists of a flat terrace and there is a slight slope to the north of the site up towards the 
surrounding housing.  The road Ashley Terrace runs along the south of the site.  The clearing of the 
previous buildings has left very thin gravelly soils across much of the site and this has encouraged 
patchy vegetation and wildflower species diversity.  Activity on site from construction vehicles has 
also left a heterogenous micro-landscape with various bumps and ridges.  Wildflowers present at the 
site include large stands of Creeping buttercup (Ranunculus repens) and Red clover (Figure 6).  Bare 
ground is in small patches across the site with some larger areas of broken up tarmac.  There is a 
brick wall in the eastern part of the site which is breaking up in places and provides habitat niches 
for a range of wildlife.  Other habitat features include richer soil on the slopes that support rank 
grassland, areas with ruderals including Rosebay willowherb and there are various garden escapes 
along the edges of the site, including some garden shrubs and Michaelmas daisy.   
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Figure 6. Ashley Terrace has very thin soil and is surrounded by housing.  
 

 
2. Methods 
 
Fallin Bing, Millhall Bing, Manor Powis Bing, The Shore, Concrete Works and Ashley Terrace  were 
selected for invertebrate surveys as each differed in their current management, former use and the 
time since they were last used.  Fallin Bing, Millhall Bing, Manor Powis Bing and The Shore were 
surveyed for invertebrates between 28 March 2013 and 17 August 2013 (Figure 7).  Concrete Works 
and Ashley terrace were only surveyed in April 2013; the species recorded from these two sites have 
been included in the invertebrate species list in Appendix IV but are not discussed in this study as 
too little data was collected to provide a comparison with the other four sites.  Of the four sites 
surveyed over five months, The Shore is the only one that was a former industrial site and the 
remainder were all previously coal mines.  Although Millhall Bing did not meet the OMHPDL criteria 
due to the late stage of ecological succession it had reached, it was considered an interesting 
comparison to similar sites at different stages of succession or management.   
 
A variety of methods were used to survey invertebrates including pitfall traps, sweep and aerial 
netting to collect a wide range of species from different habitats at each site.  A greater focus was 
made to collect ground beetles (Family Carabidae, Order Coleoptera), spiders (Order Araneae) and 
hoverflies (Family Syrphidae, Order Diptera).   
 
A list of plant species, invertebrate species and UKBAP priority species recorded during this study for 
each of the four sites can be found in the Appendices; Concrete Works and Ashley terrace have 
records for invertebrates recorded only. 
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Figure 7. Location of Millhall Bing, Manor Powis Bing, Fallin Bing and The Shore (sites outlined) within the Inner Forth area 
in relation to Stirling, Alloa and the River Forth. 

 
 

2.1 Pitfall trapping 
At each site, a transect of six pitfall traps were set in open, dry, sparsely vegetated habitats to allow 
a direct comparison to be made between sites (Appendix V).  The main invertebrate groups targeted 
with this method were ground beetles and spiders although a range of other groups were also 
collected.  Traps were made from plastic tumblers, dug into the ground so that the top was level 
with the soil.  Wire mesh was secured over the top of the trap to prevent vertebrates and stones 
falling in.  Pitfall traps were placed in locations where they would not be obstructed by vegetation as 
this has been shown to have an effect on catch rate (Melbourne, 1999).  Traps were emptied every 
two weeks between 28 March 2013 and 30 May 2013 and from 3 July 2013 to 14 August 2013.   
 
For the first phase of pitfall traps (from March to May) a mixture of water with a few drops of 
washing up liquid was put into each trap and changed when the traps were collected every two 
weeks.  This was to ensure that specimens were killed when falling into the traps as washing up 
liquid reduces surface tension of water and this would also prevent specimens being eaten by 
others.  During the second phase of pitfall traps (from July to August) pitfall traps were filled with a 
mixture of 60% Ethylene Glycol antifreeze and 40% water to preserve specimens since 
decomposition of specimens between collection intervals became a problem at the end of the first 
phase.  This liquid material was collected every two weeks along with the specimens and disposed of 
at an appropriate site. 
 
After collection and for each site, specimens were sorted into different invertebrate orders and 
these were put into separate pots with 70% isopropanol to be identified to species at a later date.   
 
 

2.2 Sweep netting 
Invertebrates on flowers and tall vegetation were surveyed with a sweep net made of linen.  During 
each site visit the net was swept vigorously in a figure of eight for 10 minutes in a transect across the 
site.  Groups targeted included spiders, soldier beetles (Family Cantharidae, Order Coleoptera), leaf 
beetles (Family Chrysomelidae, Order Coleoptera) and true bugs (Order Hemiptera).  Specimens that 
could not be identified on site were put into 70% isopropanol on site.  
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2.3 Aerial netting 
Aerial netting involved sweeping a fine mesh net to catch flying pollinators such as hoverflies and 
solitary bees (Family Apidae, Order Hymenoptera).  This was achieved by waiting for species to visit 
flowers as well as sweeping the top of meadow vegetation.   Around 30 minutes was split between 
different suitable locations on each site.  Specimens that could not be identified on site were killed 
using ethyl acetate, and identified later. 
 
 

2.4 Ground searching 
This involved searching under stones and other objects for ground beetles and wolf spiders (Family 
Lycosidae, Order Aranaea) and other specimens.  Searches took place at six sampling points, roughly 
five metres apart, in order to maximise local habitat variation. Each of the six individual searches was 
carried out for five minutes per site visit. 
 
 

2.5 Shrub beating 
When searching for invertebrates on shrubs and small trees, a sheet was placed under a selected 
branch and the shrub or tree was beaten with either a stick or shaken by hand.  Invertebrates that 
landed on the sheet that could not be identified on site were put into 70% isopropanol.  This took 
place once a month at each site and one shrub/tree was selected and the shaking of a branch would 
last for 5-10 minutes. 
 
 

2.6 Direct observations 
Direct observations of several groups of invertebrates including butterflies and bumblebees were 
recorded as well as plants and vertebrates encountered on each site visit.  Often, a sweep net was 
used to aid in identification of individuals.    
 
 

2.7 Site comparison 
The main invertebrate groups used to compare sites for biodiversity were ground beetles, spiders 
and hoverflies.  These groups were chosen because they are all well studied and their distribution 
and habitat preferences are better known than for other invertebrate groups.  This allowed them to 
be used as indicators to put records in context with the surrounding area.   Species of spider and 
most ground beetles are predatory and should reflect the lower levels of the ecological community. 
Some species in these groups are habitat specific, so are useful as indicators of variation in habitat 
type.  Spiders were identified using Roberts (1996), which only covers a small number of species 
from the Family Liniphiidae, therefore, no attempt was made to identify the majority of species 
within this family that were not described in the book.  Many hoverfly larvae are also very habitat 
specific and while this project looked at the adults, which are highly mobile, their presence should 
still reflect the larval habitat preferences to a large extent.   
 
Analysis was carried out by comparing species numbers at each site and similarity in species 
composition using the Sørensen similarity index.  This index compares the number of species in 
common between each site, giving a value of similarity which can be used to compare ecology 
between sites. 
 
Sørensen similarity index: 
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Where Cs is similarity between sites, ab is number of species present at both sites, a is total number 
of species recorded at site 1 and b is total number of species recorded at site 2.  
 
Natural England’s Invertebrate Species-Habitat Information System (ISIS) was used to identify broad 
habitat types present on each site referred to as ‘Broad Assemblage Types’ (BATs) and more specific 
habitats which are characterised by species restricted to these habitats and referred to as ‘Specific 
Assemblage Types’ (SATs). 
 
 

3. Results 
 

3.1 Species recorded 
A total of 231 species of invertebrate were identified from the six sites surveyed during this study.  A 
high number of beetles (65 species), spiders (47 species), true-flies (44 species), moths and 
butterflies (22 species) and bees and wasps (18 species) were recorded as these groups were 
targeted in the survey, although a range of other species were also identified (Table 1).  Over 10% of 
total spider species and 45% of total harvestman species known to occur in Scotland were recorded.  
Butterflies and moths (Order Lepidoptera) are well represented and this is probably because they 
are often highly visible and many species can be identified by direct observation (Table 1).  A list of 
all invertebrate species recorded in this study can be found in Appendix IV. 
 
Table 1. Total number of species recorded in each invertebrate order for all six sites surveyed during 
this study. 

Order Common name Number of species recorded 

Coleoptera Beetles 65 

Araneae Spiders 47 

Diptera True-flies 44 

Lepidoptera Moths and butterflies 22 

Hymenoptera Bees and wasps 18 

Opiliones Harvestmen 9 

Gastropoda Snails and slugs 7 

Hemiptera True bugs 6 

Odonata Dragonflies 5 

Orthoptera Grasshoppers 4 

Diplopoda Millipedes 2 

Dermaptera Earwigs 1 

Mecoptera Scorpionflies 1 

  Total number species  231 

 
 

3.2 Invertebrate biodiversity 
When comparing species collected using all methods, Fallin Bing had the total highest number of 
species recorded with 115 (Figure 12).  This was followed by Manor Powis Bing with a total of 112 
species and The Shore had 93 species recorded and  Millhall Bing had the fewest species totalling 81 
(Figure 12). 
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Figure 12. Total number of invertebrate species recorded at each site. 
 
Fallin Bing had the highest number of ground beetles recorded with a total of 22 species and spiders 
with a total of 31 species, whereas Millhall Bing had the lowest number recorded for both these 
groups with a total of 10 species of ground beetle and 15 species of spider (Figure 13).  The highest 
number of hoverfly species were recorded at Manor Powis Bing with 23 species and Millhall Bing had 
the second highest with 17 species, while The Shore had the lowest number with a total of 14 
(Figure 13). 
 

  
Figure 13. Total number of ground beetle, spider and hoverfly species recorded at each site. 

 
The most direct comparison of sites was made by comparing the number of species of ground beetle 
and spider collected from pitfall traps that were placed in similar habitat (dry and sparsely 
vegetated) at each site, for the same length of time since effort and habitat type were standardised.  
Fallin Bing had the highest number of ground beetles recorded with a total of 19 and the Shore had 
the highest number of spiders recorded with 17 (Figure 14).  The lowest number of spiders and 
ground beetles collected through pitfall traps was at Millhall Bing with a total of 10 and 6 species 
respectively (Figure 14).  
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Figure 14. Total number of species of spider and ground beetle recorded from pitfall traps at each 
site; pitfall traps compared were set in similar dry and sparsely vegetated habitat. 
 
 

3.3 Plant biodiversity 
A total of 143 species of plants were identified across the four sites (Appendix III).  A similar number 
of plant species was recorded at each site although Manor Powis Bing showed the highest number 
with a total of 69 species and Millhill Bing had the fewest with 59 species (Figure 15). 
 

 
Figure 15. Total number of plant species recorded at each site. 
 
 

3.4 Sørensen similarity index 
The Sørensen similarity index was used to compare the similarity of invertebrate species composition 
between sites (Figure 16).  Manor Powis Bing and The Shore showed the greatest degree of 
similarity in species composition with a total of 49 shared species.  Fallin Bing was almost equally 
similar to Manor Powis Bing and The Shore with a total of 47 and 46 shared species respectively 
(Figure 16).  Millhall Bing consistently had the lowest similarity in invertebrate species present and 
only shared 37 species with The Shore.   

19 

14 

6 

14 14 
15 

10 

17 

0

2

4

6

8

10

12

14

16

18

20

Fallin Bing Manor Powis
Bing

Millhall Bing The Shore

Ground beetle

Spider

66 

69 

59 

61 

54

56

58

60

62

64

66

68

70

Fallin Bing Manor Powis Bing Millhall Bing The Shore



14 
 

 
Figure 16. Similarity of invertebrate species composition between sites using Sørensen similarity 
index. 
 
Each site surveyed had a number of unique species recorded only at that site (Figure 17).  Millhall 
Bing and The Shore had considerably less ‘unique species’ with 24 and 25 respectively (Figure 17).  
Fallin Bing had the highest number of unique species with 37 and Manor Powis Bing had 35 (Figure 
17). 
 

 
Figure 17. Number of ‘unique’ species at each site i.e. number of species recorded at a single site 
only. 
 
 

3.5 ISIS results 
Invertebrate species lists were entered into Natural England’s ISIS analysis tool, which assigns both 
broad and specific habitat types for each site based on species’ habitat preferences. 
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The ISIS Broad Assemblage Types (BAT) habitat ‘grassland & scrub matrix’ featured as the first BAT 
attributed to each site (Table 2), since it had the largest proportion of species associated with it.  
This was followed by ‘unshaded early successional mosaic’ in every site except Millhall Bing, where 
permanent wet mire ranked second, followed by ‘shaded field and ground layer’. 
 
Table 2. Top two Broad Assemblage Types attributed to each site by ISIS.  These two habitats 
accounted for around half the species present at each site. 

Site Rank Broad Assemblage Type 

Fallin Bing 1 grassland & scrub matrix 

  2 unshaded early successional mosaic 

Manor Powis 1 grassland & scrub matrix 

  2 unshaded early successional mosaic 

Millhall Bing 1 grassland & scrub matrix 

  2 permanent wet mire 

The Shore 1 grassland & scrub matrix 

  2 unshaded early successional mosaic 

 
All sites were assigned SATs by ISIS apart from Millhall Bing (Table 3).   The other three sites had the 
SAT ‘bare sand and chalk’, designated by more than one species.  Other SATs assigned were 
designated by one species and may therefore have been more weakly associated. 
 

Table 3. Specific Assemblage Types assigned by ISIS based on species that are habitat specific. 

Site SATs assigned by >1 species Number of species 

Fallin Bing bare sand and chalk 6 

Manor Powis bare sand and chalk 4 

Millhall Bing N/A   

The Shore bare sand and chalk 3 

 
 

4. Discussion 
 
4.1 Invertebrate biodiversity 
This study has shown how diverse and different each of the four sites surveyed within the Inner 
Forth area are.  
 
The highest number of species was recorded at Fallin Bing highlighting how important this site is for 
invertebrates.  This is followed closely by Manor Powis Bing.  This high species diversity may reflect 
the mosaic of different habitats present at both of these sites.  Interestingly Fallin Bing and Manor 
Powis Bing also had the highest number of plant species recorded and this will provide a range of 
structures and food sources for invertebrates.  The high number of plant and invertebrate species 
recorded at Manor Powis Bing is interesting as large areas of the site have become dominated by the 
non-native and invasive Giant hogweed.  The fast growth and shading by Giant hogweed can affect 
growth and development of native wildflower species and if left on site may reduce the sites 
biodiversity and its value to wildlife. 
 
Given that the area surveyed at The Shore is much smaller than the other three sites surveyed in this 
study, it would be expected to have less habitat variation and therefore a lower species count.  
However the species number was comparable with the other sites although this may have been due 
to a more intensive surveying within the smaller area.   
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Millhall Bing had the lowest number of species present which may be because it is in a late stage of 
ecological succession with dense tree cover.  The shade from the trees may have reduced the 
number of plant and animal species present and recorded during this study.  One of the key habitats 
that are present at Millhall Bing is a wetland area and if aquatic sampling had been carried out then 
the species total may have been considerably higher.  Millhall Bing had the lowest number of species 
of ground beetles and spiders recorded from the four sites, which may have been influenced by 
habitat differences such as a lack of bare and open ground.  The relatively high number of hoverfly 
species recorded at Millhall Bing may have been influenced by the wetland habitat providing good 
conditions for the larvae of a range of hoverfly species that require aquatic habitat to complete 
development.  Additionally, the sheltered rides and clearings may allow adults to forage on days 
when more exposed sites are unsuitable.   
 
Sampling effort and weather may also have influenced species lists; for example hoverfly activity is 
greatly influenced by weather, so this number may be more variable between sites than pitfall 
trapping of spiders and ground beetles.  During the survey, pitfall traps were emptied or removed by 
members of the public at various points at all sites and this will also have added some variability in 
trapping effort with Millhall Bing being particularly badly affected.  
 
When directly comparing species caught in pitfall traps set in the dry, sparsely vegetated habitat 
type, The Shore had a higher number of ground beetles than at any other site.  This suggests that the 
open habitat provides excellent conditions, but that the Shore has less variety of other habitat types 
compared to Fallin Bing and Manor Powis Bing. 
 

4.2 Species similarity 
Fallin Bing and Manor Powis Bing would be expected to be the most similar sites given that both are 
coal bings with a mosaic of habitats including trees and exposed spoil.  However the Sørensen 
similarity index actually gives a slightly higher similarity value for Manor Powis and the Shore, since 
the greatest proportion of species was shared between these sites.  This may indicate that 
brownfield sites can share similar features despite having very different histories of use.  Fallin Bing, 
Manor Powis and The Shore show almost equal similarity with one another and all sites were least 
similar to Millhall Bing.  So despite having a very similar industrial history to the other bing sites 
surveyed, Millhall Bing’s invertebrate species composition appears to be different as a result of the 
development of late successional vegetation.  The removal of colliery material from the site, which 
allowed wetland habitats to form, may also explain these differences.  Millhall Bing also has the 
lowest invertebrate and plant species count of the four sites, suggesting that varied early 
successional vegetation may be an important factor in influencing invertebrate diversity.  Therefore, 
management should be focussed towards maintaining this type of habitat for high biodiversity value 
to be maintained.   
 
All sites have a considerable number of ‘unique species’ i.e. species not recorded at any of the other 
sites, suggesting that each site has different habitats or combinations of features that made them 
more suitable for certain species. 

 
 

4.3 ISIS 
The ISIS analysis of BATs suggests that open habitats are very important for the biodiversity of the 
sites surveyed, since ‘grassland & scrub matrix’ and ‘unshaded early successional matrix’ featured as 
the top two habitat types for Fallin Bing, Manor Powis Bing and The Shore.  However, this may also 
reflect sampling effort to some extent, since most sampling was concentrated in open areas.  The 
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second ranking habitat type for Millhall Bing was ‘permanent wet mire’ which reflects the habitat 
differences of this site extensive wetland features.   
 
Millhall Bing was not assigned any SATs, which suggests that the habitats surveyed were more 
generalist and of lower conservation value.  However the central wetland feature was not sampled 
and may be of greater biodiversity interest.  The SATs designated for the other sites suggests that 
bare and disturbed conditions on brownfield land simulate the conditions found in a range of more 
natural habitats, for example the exposed coal spoil was described by ISIS as ‘sand & chalk’ habitat.  
Furthermore, one of the SATs assigned to The Shore was riparian sand, characterised by the ground 
beetle Bembidion bipunctatum.  SATs are of intrinsic conservation value since the species associated 
with them can only tolerate a narrow range of conditions that may not be widely offered by other 
areas nearby, particularly in urban settings.  It is also possible that ISIS does not perform particularly 
well for brownfield sites since they often feature a mosaic of habitats in close proximity to one 
another compared to more natural habitat types.  It should also be noted that ISIS was developed 
specifically for habitats occurring in England, therefore this system may be less suitable for 
conditions found in Scotland. 

 
 

4.4 Notable species 
Several species recorded during the survey are very locally distributed in Scotland or have been 
assigned a conservation status (Appendix I).  Most of these species are specialists of bare or dry 
ground, which is a common feature of brownfield land, but is otherwise an unusual habitat in urban 
and lowland areas.   Two ground beetle species are listed as Nationally Scarce (Notable B), Amara 
praetermissa (recorded at Fallin Bing) and Bembidion bipunctatum (recorded at The Shore).  
 
Within the spiders there were also some notable species recorded.  The crab spider Xysticus 
sabulosus (Family Thomisidae) is usually associated with gravel or sandy heathland and is described 
by the British Arachnological Society’s Spider Recording Scheme as ‘uncommon and very local’.  This 
species is thought to have undergone significant declines in recent years due to a loss of suitable 
heathland habitat.  The comb spider Steatoda phalerata (Family Theridiidae) was recorded at both 
Fallin and Manor Powis Bing and is associated with low and often dry grassland vegetation.  This 
species is widespread in the UK but has a local distribution.  Similarly, the jumping spider Talavera 
aequipes (Family Salticidae) recorded at both Fallin and Manor Powis Bing is locally distributed and 
uncommon but widespread throughout its range in the UK and favours bare ground and short 
vegetation.   
 
 

5. Summary 
 
The results of this study demonstrate the importance of brownfield sites within the Inner Forth area 
for a wide range of invertebrate species including those that are specialist and locally distributed as 
well as widespread generalists (Appendix I).  Grassland and scrub habitats are important for many 
invertebrate groups that are declining in the wider countryside such as pollinating insects; The Shore 
provided an important foraging resource to large numbers of bumblebee workers, due to the 
abundance of pollen rich forage such as Red clover and similarly, Fallin Bing hosts huge numbers of 
Six-spot burnet moths (Zygaena filipendulae) because of its larval food plant Common bird’s-foot 
trefoil being numerous across the site.  Each site also provided suitable conditions as well as 
additional habitat for a number of bare and dry ground specialists whose natural habitats in the 
wider countryside are relatively restricted and are therefore vulnerable to habitat loss.  The Hobo 
spider (Tegenaria agrestis) and the jumping spider Talavera aequipes that were recorded in this 
study have only a few records in Scotland, but were also recorded during Buglife’s 2010 surveys of 
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Falkirk brownfield sites (Bairner and Macadam, 2011).  Species such as these may be more 
widespread on brownfield sites but under-recorded.  This survey not only recognised these sites as 
being important for invertebrates but also for a wide range of other species including several UKBAP 
priority species (Appendix II).   
 
Although comparisons were not made between biodiversity and species abundance between 
brownfield sites surveyed in this study to other urban habitats, it is likely that the biodiversity on 
these sites is considerably higher due to their size and variety of habitats compared to urban green 
space such as gardens, parks and road verges. 
 
Dry and bare early successional habitats were shown to be important for the specialist species 
recorded, so active management work will be required to maintain these conditions and arrest 
succession.  This could be achieved by implementing a rotational management regime to retain a 
mosaic of habitats throughout each site.  Under this regime one section of later successional habitat 
could be cut back at a time to ‘re-set’ the ecological succession, which would reduce the risk of 
losing species associated with any stage of succession.  Alternatively a network of similar brownfield 
sites at a range of successional stages may also provide a similar outcome on a landscape scale.  By 
maintaining these special places both wildlife and local people can benefit.  
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Appendices 
 

Appendix I. Species of local distribution 
 
Beetles (Order Coleoptera) 
 
Ground beetles (Family Carabidae) 
Amara eurynota has a local distribution in Scotland and is associated with open, dry habitats.  
Several individuals were recorded through pitfall traps and hand searches at The Shore. 
 
Amara praetermissa is a Nationally Scare (Notable B) species that feeds on seeds and is often 
associated with brownfield sites as it requires open, dry and well drained habitats.  It is a local 
species throughout the UK with only a few records in Scotland. During this study, three individuals 
were collected by pitfall trap at Fallin Bing and an individual was collected at The Shore through 
hand searches. 
 
Asaphidion flavipes is a small ground beetle usually found on open soils near fresh water.  It is 
thought to be widespread in Britain but only a small number of records exist for Scotland.  One 
specimen was collected in pitfall traps at The Shore.  
 
Bembidion bipunctatum is locally distributed in Britain but more common in Scotland and is 
designated as Nationally Scarce (Notable B).  Several individuals were collected from sparsely 
vegetated ground at The Shore.  This species is typically associated with sandy and silty soil near 
water.  
 
Leistus rufomarginatus is an immigrant species of ground beetle which has a local distribution in 
Scotland and is associated with woodlands.  An individual was collected at Fallin Bing in pitfall traps. 
 
Nebria salina is local throughout much of Britain, requiring dry, well-drained soil. Two specimens 
were collected in pitfall traps at Fallin Bing. 
 
Spiders (Order Araneae) 
 
Funnel web spider (Family Agelenidae) 
The Hobo spider (Tegenaria agrestis) is in the same genus as the familiar house spider Tegenaria 
domestica and has a similar long-legged appearance.  It is found on sparsely vegetated areas and 
under stones and is often associated with brownfield sites.  This species has also been recorded 
around Falkirk in similar situations, but there are very few other records in Scotland.  It is however a 
colonising species that appears to be moving north.  An individual was collected in pitfall traps at The 
Shore. 
 
Ground running spider (Family Clubionidae) 
Clubiona compta is typically associated with trees and bushes and is common in the UK, although 
local in Scotland.  One individual was recorded at Fallin Bing through pitfall trap. 
 
Wolf spiders (Family Lycosidae) 
Arctosa perita is a wolf spider with a local but widespread distribution along the coasts of Britain.  
Inland populations are scattered and restricted to sites with suitable habitat with bare ground and 
sparse vegetation.  Two individuals were collected at Fallin Bing through hand searches and pitfall 
traps.  
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Pardosa saltans is usually associated with woodland edges and clearings and in Britain it is 
widespread, but more localised in Scotland.  Three males were collected in pitfall traps set in 
woodland at Fallin Bing. 
 
Pardosa monticola is a ground hunting wolf spider which is locally distributed, particularly in 
Scotland.  It is associated with open grassland with short vegetation.  Several individuals were 
recorded at Fallin Bing through collection in pitfall traps. 
 
Jumping spider (Family Salticidae) 
Talavera aequipes is a small species of jumping spider which favours warm and sunny habitats with 
bare ground and sparse vegetation.  Within the UK it is widespread but local and uncommon, with 
very few records in Scotland. An individual was collected at pitfall traps at Fallin Bing and Manor 
Powis Bing. 
 
Comb footed spider (Family Theridiidae) 
Steatoda phalerata is an ant hunting spider, which is found in low vegetation and is associated with 
dry grassland habitats.  It is local and generally uncommon throughout the UK.  Through pitfall traps, 
several individuals were recorded at Fallin Bing and one from Manor Powis Bing. 
 
Crab spider (Family Thomisidae) 
Xysticus sabulosus is usually associated with heathland and is found on the ground or low 
vegetation.  It is uncommon and very local and has undergone a significant decline throughout the 
UK. Only one individual was collected in pitfall traps at Fallin Bing. 
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Appendix II. List of UKBAP priority species recorded on survey sites 
 

Group 
Species name 

Common 
name 

Fallin 
Bing 

Manor 
Powis 

Millhall 
Bing 

The 
Shore 

Amphibian Bufo bufo Common toad      

Bird Carduelis cannabina Linnet       

Bird Emberiza citrinella Yellowhammer        

Bird Emberiza schoeniclus Reed bunting        

Bird Passer domesticus House sparrow       

Bird Pyrrhula pyrrhula Bullfinch        

Bird Sturnus vulgaris Starling      

Bird Turdus philomelos Song thrush        

Butterfly Coenonympha pamphilus Small heath         

Butterfly Coenonympha tullia Large heath        

 
Note: Small heath is on the UKBAP priority species list but not the Scottish Biodiversity list.   
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Appendix III. Plant species list 
 

 
Species name 

 
Common name 

Fallin 
Bing 

Manor 
Powis 

Millhall 
Bing 

The 
Shore 

Acer pseudoplatanus Sycamore       

Aegopodium podagraria Ground elder     

Agrimonia eupatoria Common agrimony        

Agrostis capillaris Common bent grass        

Alchemilla vulgaris agg. Lady's mantle       

Alisma plantago-aquatica Common water-plantain        

Alliaria petiolata Garlic mustard     

Alnus glutinosa Alder      

Alopecurus geniculatus  Marsh foxtail        

Angelica spp. Angelica        

Anthoxanthum odoratum Sweet vernal grass        

Anthriscus sylvestris Cow parsley    

Arabidopsis thaliana Thale-cress       

Arenaria serpyllifolia Thyme-leaved sandwort       

Arrhenatherum elatius False oat grass        

Artemisia vulgaris Mugwort      

Bellis perenis Daisy       

Betula pendula Silver birch    

Buddleia davidii Buddleia       

Capsella bursa-pastoris Shepherd's purse       

Cardamine hirsuta Hairy bittercress      

Cardamine pratensis Cuckoo flower    

Carex leporina Oval sedge        

Centaurea cyanus Cornflower        

Centaurea nigra Common knapweed     

Centaurium erythraea Common centaury       

Cerastium fontanum Common mouse-ear    

Chamerion angustifolium Rosebay willowherb     

Cirsium arvense Creeping thistle    

Cirsium palustre Marsh thistle      

Cirsium vulgare Spear thistle    

Crataegus monogyna Hawthorn    

Crepis capillaris Smooth hawksbeard       

Crepis paludosa Marsh hawksbeard        

Cypressus spp. Leilandii conifer        

Cytisus scoparius Broom    

Dactylis glomerata Cock's-foot grass        

Dactylorhiza fuchsii Common spotted orchid       

Dactylorhiza purpurella Northern marsh orchid         

Digitalis purpurea Foxglove       

Echium vulgare Viper's bugloss       
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Species name 

 
Common name 

Fallin 
Bing 

Manor 
Powis 

Millhall 
Bing 

The 
Shore 

Eleocharis spp. Spike rush        

Epilobium montanum Broad-leaved willowherb       

Euphrasia agg. Eyebright species        

Fallopia japponica Japanese knotweed         

Fragaria vesca Wild strawberry    

Fraxinus excelsior Ash       

Galium aparine Cleavers       

Geranium robertianum Herb robert        

Geum urbanum Wood avens        

Hedera helix Ivy       

Heracleum 
mantegazzianum 

Giant hogweed   


    

Heracleum sphondylium Hogweed       

Hieracium pilosella Mouse-ear hawkweed        

Holcus lanatus Yorkshire fog       

Hypericum perforatum Perforate St-John's wort      

  Holly        

Iris versicolor Purple iris        

Jacobaea vulgaris Common ragwort    

Juncus acutiflorus Sharp flowered rush        

Juncus effusus Soft rush        

Lamium album White dead-nettle        

Larix spp. Larch         

Lathyrus pratensis Meadow vetchling        

Leucanthemum vulgare Oxeye daisy     

Linaria vulgaris Common toadflax        

Linum catharticum Fairy flax        

Lotus corniculatus Common bird's-foot trefoil    

Lupinus spp. Lupin        

Matricaria discoidea Pineappleweed        

Mecanopsis cambrica Welsh poppy         

Melilota altissimus Tall melilot      

Myosotis arvense Common forget me not        

Myosotis arvensis Field forget-me-not    

Myosotis discolour Changing forget-me-not       

Narcissus spp. Daffodil        

Odontites vernus Red bartsia       

Oenothera agg. Evening primrose        

Papaver rhoeas Poppy        

Phalaris arundinaceae Reed canary grass        

Phragmites australis Common reed        

Pilosella aurantiaca Fox and cubs       
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Species name 

 
Common name 

Fallin 
Bing 

Manor 
Powis 

Millhall 
Bing 

The 
Shore 

Pinus sylvestris Scots pine        

Plantago lanceolata Ribwort plantain    

Plantago media Hoary plantain        

Potentilla nepalensis  Cinquefoil         

Primula veris Cowslip        

Prunella vulgaris Selfheal       

Prunus avium Wild cherrry       

Prunus spp. Cherry         

Pteridium spp. Bracken        

Quercus robur Pedunculate oak       

Ranunculus acris Meadow buttercup      

Ranunculus ficaria Lesser Celandine        

Ranunculus repens Creeping buttercup    

Rosa canina Dogrose      

Rubus agg. Bramble     

Rumex acetosa Common sorrel        

Rumex acetosella Sheep's sorrel        

Rumex crispus Dock        

Rumex crispus Curled dock      

Rumex obtusifolius Broad-leaved dock    

Rumex spp. Sorrel       

Sagina procumbens Procumbent pearwort        

Salix caprea Goat willow     

Salix fragilis Crack willow        

Salix spp. Willow         

Salix viminalis Osier       

Sambucus nigra Elder     

Scenecio vulgaris Common groundsel       

Sctachys sylvatica Hedge woundwort        

Sedum album White stonecrop       

Silene dioica Red campion       

Silene latifolia White campion        

Sisymbrium officinale Hedge mustard       

Sonchus spp. Sow thistle        

Sorbus aucuparia Rowan      

Sparganium erectum Branched bur-reed         

Stellaria graminea Lesser stitchwort        

Symphytum officinale Common comfrey     

Tanacetum parthenium Feverfew       

Tanacetum vulgare Tansy      

Taraxacum agg. Dandelion    
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Species name 

 
Common name 

Fallin 
Bing 

Manor 
Powis 

Millhall 
Bing 

The 
Shore 

Teucrium scorodania Woodsage        

Trifolium campestre Hop trefoil      

Trifolium dubium Lesser trefoil        

Trifolium pratense Red clover    

Trifolium repens White clover      

Tripleurospermum 
inodorum 

Scentless mayweed       


Tussilago farfara Coltsfoot    

Typha latifolia Bulrush/Great reed mace        

Ulex europaeus Gorse      

Urtica dioica Stinging nettle     

Verbascum thapsos Great mullein        

Veronica beccabunga  Brooklime        

Veronica chamaedrys Germander speedwell       

Veronica officinalis Heath speedwell        

Veronica persica Common field speedwell       

Vicia cracca Tufted vetch       

Vicia hirsuta Hairy tare      

Vicia sativa Common vetch     

Vicia sepium Bush vetch     
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Appendix IV. Invertebrate species list 
Species rarity scores 1 = common, 2 = local, 4 = very local/unevaluated 
 

 
 
 
 
Species name 
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Abrostola tripartita The spectacle            1 

Adalia decempunctata 10-spot ladybird            1 

Aeshna juncea Common hawker            1 

Agabus bipustulatus Diving beetle            1 

Aglais urticae Small tortoiseshell          1 

Agonum gracile Ground beetle            2 

Agonum muelleri Ground beetle            1 

Alopecosa barbipes Wolf spider           1 

Alopecosa pulverulenta Wolf spider          1 

Amara aenea Ground beetle           1 

Amara bifrons Ground beetle            2 

Amara communis Ground beetle          2 

Amara eurynota Ground beetle            2 

Amara ovata Ground beetle            1 

Amara praetermissa Ground beetle           4 

Amara similata Ground beetle            1 

Amaurobius ferox Lace-webbed spider            1 

Anacaena globulus Water beetle           1 

Ancylis badiana Micro-moth            N/A 

Andrena bicolor Mining bee           N/A 

Andrena carantonica Mining bee            1 

Anthocharis cardamines Orange-tip butterfly          1 

Anthophila fabriciana Nettle-tap            N/A 

Aphantopus hyperantus Ringlet         1 

Aphrophora alni Alder spittlebug           1 

Apis mellifera Honey bee            1 

Araneus diadematus Garden cross spider            1 

Araneus quadratus 4-spot orb-weaver            1 

Araniella cucurbitina Cucumber spider            1 

Arctosa perita Wolf spider           2 

Argogorytes mystaceus Digger wasp           1 

Arion ater agg. Black slug            N/A 

Asaphidion flavipes Ground beetle            2 

Autographa gamma Silver Y            1 

Badister bullatus Ground beetle            1 
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Bathyphantes nigrinus Money spider            1 

Bembidion bipunctatum Ground beetle            4 

Bembidion deletum Ground beetle            2 

Bembidion femoratum Ground beetle            2 

Bembidion guttula Ground beetle           1 

Bembidion lampros Ground beetle          1 

Bembidion mannerheimi Ground beetle            2 

Biston betularia Peppered moth            1 

Bombus hortorum Garden bumblebee           1 

Bombus lapidarius Red-tailed bumblebee          1 

Bombus lucorum White-tailed bumblebee         1 

Bombus pascuorum Common carder bee         1 

Bombus pratorum Early bumblebee          1 

Bombus terrestris Buff-tailed bumblebee         1 

Byrrhus pilula Pill beetle            1 

Calathus fuscipes Ground beetle           1 

Calathus rotundicollis Ground beetle            1 

Calvia quatuordecimguttata Cream spot ladybird           N/A 

Cantharis nigra Soldier beetle            1 

Cantharis nigricans Soldier beetle           1 

Cantharis pellucida Soldier beetle            1 

Carabus nemoralis Ground beetle        2 

Carabus problematicus Ground beetle            1 

Carabus violaceus Ground beetle            1 

Cepaea hortensis White-lipped snail          1 

Cepaea nemoralis Brown-lipped snail          1 

Cheilosia albitarsis Hoverfly           1 

Cheilosia bergenstammi Hoverfly            2 

Cheilosia illustrata Hoverfly           1 

Cheilosia pagana Hoverfly            1 

Chorthippus brunneus Field grasshopper           1 

Chrysolina varians Leaf beetle            2 

Chrysotoxum bicinctum Yellow belted hoverfly           2 

Cimbex femoratus Birch sawfly            N/A 

Clubiona comta Foliage spider            1 

Clubiona diversa Foliage spider           2 

Clubiona lutescens Foliage spider            1 

Coccinella septempunctata 7-spot ladybird         1 

Coccinella undecimpunctata 11-spot ladybird           2 
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Coenagrion puella Azure damselfly            1 

Coenonympha pamphilus Small heath butterfly            1 

Cornu aspersum Garden snail            N/A 

Curtonotus aulicus Ground beetle            1 

Cychrus caraboides Ground beetle            2 

Cytilus sericeus Pill beetle         2 

Dasysyrphus tricinctus Hoverfly            1 

Dictyna arundinacea Mesh-webbed spider            1 

Dolycoris baccarum Hairy shield bug            1 

Drassodes cupreus Ground spider           2 

Drassodes lapidosus Ground spider            1 

Edwardsiana geometrica Leaf hopper            1 

Elaphrus cupreus Ground beetle            1 

Elasmostethus interstinctus Birch shieldbug            1 

Enoplognatha ovata Comb-footed spider         1 

Episyrphus balteatus Hoverfly         1 

Eristalis arbustorum Dwarf drone fly           1 

Eristalis interruptus Hoverfly            1 

Eristalis pertinax Tapered drone fly            1 

Eristalis tenax Drone fly           1 

Eupeodes corollae Vagrant hoverfly           1 

Eupeodes luniger Hoverfly            1 

Forficula auricularia Common earwig          1 

Graphiphora augur Double dart moth            1 

Grapholita compositella Clover seed moth            N/A 

Halictus rubicundus Solitary bee            1 

Haplodrassus signifer Ground spider            2 

Harpalus affinis Ground beetle          1 

Harpalus rufipes Ground beetle           1 

Helophilus hybridus Tiger hoverfly          2 

Helophilus pendulus Tiger hoverfly          1 

Helophorus brevipalpis Water beetle           1 

Hydrobius fuscipes Water beetle            1 

Hydroporus palustris Diving beetle            1 

Inachis io Peacock          1 

Lacinius ephippiatus Harvestman            1 

Larinioides cornutus Orb-weaver spider            1 

Lasioglossum cupromicans Solitary bee           N/A 

Lasioglossum leucopus Solitary bee           N/A 
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Leiobunum rotundum Harvestman            1 

Leistus rufomarginatus Ground beetle            2 

Leucozona lucorum Dainty bee hoverfly           1 

Libellula quadrimaculata 4-spot chaser            1 

Limax maximus Leopard slug            1 

Linyphia hortensis Money spider           1 

Lophopilio palpinalis Harvestman            1 

Loricera pilicornis Ground beetle         1 

Lycaena phlaeas Small copper          1 

Maniola jurtina Meadow brown         1 

Megabunus diadema Crowned harvestman            1 

Megachile centuncularis Leaf-cutter bee            1 

Megachile willughbiella Leaf-cutter bee            1 

Melangyna lasiophthalma Hoverfly            2 

Melanostoma mellinum Hoverfly         1 

Melanostoma scalare Chequered hoverfly          1 

Metellina mengei Long-jawed  spider          1 

Micaria pulicaria Ground spider            1 

Microlinyphia pusilla Money spider            1 

Mitopus morio Harvestman          1 

Myathropa florea Dead head hoverfly            1 

Myrmeleotettix maculatus Mottled grasshopper           1 

Nebria brevicollis Ground beetle         1 

Nebria salina Ground beetle            1 

Nemastoma bimaculatum Gold-spotted harvestman           1 

Neoascia podagrica Hoverfly            1 

Neriene peltata Money spider           1 

Nicrophorus humator Carrion beetle         1 

Nicrophorus investigator Carrion beetle            1 

Noctua pronuba Large yellow underwing            1 

Notiophilus biguttatus Ground beetle        1 

Oligolophus tridens Harvestman          1 

Olisthopus rotundatus Ground beetle           2 

Ommatoiulus sabulosus Striped millipede            1 

Omocestus viridulus 
Common green 
grasshopper        

1 

Osmia rufa Solitary bee            N/A 

Oulema melanopus Cereal leaf beetle            1 

Oxychilus alliarius Garlic snail            1 

Pachygnatha clercki Long-jawed  spider         1 
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Pachygnatha degeeri Long-jawed  spider         1 

Pammene aurana Moth             N/A 

Panorpa germanica Scorpionfly            1 

Paradromius linearis Ground beetle            1 

Pardosa amentata Wolf spider         1 

Pardosa monticola Wolf spider            1 

Pardosa nigriceps Ground spider         1 

Pardosa palustris Wolf spider          1 

Pardosa pullata Wolf spider        1 

Pardosa purbeckensis Wolf spider            2 

Pardosa saltans Wolf spider            1 

Pentatoma rufipes Forest shieldbug            1 

Phalangium opilio Horned harvestman           1 

Phaulernis fulviguttella Micro-moth            N/A 

Philaenus spumarius Common spittlebug            1 

Philodromus cespitum Running crab spider            1 

Pieris brassicae Large white butterfly           1 

Pieris napi Green-veined white          1 

Pirata piraticus Wolf spider            2 

Pisaura mirabilis Nursery web spider            1 

Platybunus triangularis Harvestman          1 

Platycheirus albimanus Pale footed hoverfly          1 

Platycheirus angustatus Hoverfly            1 

Platycheirus clypeatus Hoverfly           1 

Platycheirus granditarsus Orange hoverfly            1 

Platycheirus manicatus Hoverfly           1 

Platycheirus occultus Hoverfly           2 

Platycheirus peltatus Hoverfly            1 

Platycheirus rosarum White-belted hoverfly            2 

Platycheirus scutatus Hoverfly            1 

Platycheirus scutatus complex Hoverfly           N/A 

Platynus assimilis Ground beetle           1 

Polyommatus icarus Common blue           1 

Propylea 
quatuordecimpunctata 

14-spot ladybird 
           

N/A 

Pterostichus cristatus Ground beetle           4 

Pterostichus diligens Ground beetle            1 

Pterostichus madidus Ground beetle        1 

Pterostichus melanarius Ground beetle            1 

Pterostichus niger Ground beetle          1 
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Pterostichus nigrita/rhaeticus Ground beetle          N/A 

Pterostichus vernalis Ground beetle            2 

Pyrrhosoma nymphula Large red damselfly            1 

Rhagonycha fulva Soldier beetle            1 

Rhagonycha limbata Soldier beetle            1 

Rhingia campestris Heineken hoverfly            1 

Salticus senicus Zebra jumping spider            N/A 

Scaeva pyrastri Pied hoverfly            1 

Sericomyia silentis Common bog hoverfly           1 

Silpha atrata Carrion beetle           1 

Sphaerophoria interrupta Hoverfly            2 

Steatoda phalerata Comb-footed spider           2 

Sympetrum striolatum Common darter            1 

Syritta pipiens Thick legged hoverfly            1 

Syrphus ribesii Common banded hoverfly           1 

Syrphus torvus Hoverfly           1 

Syrphus vitripennis Lesser banded hoverfly            1 

Tachypodoiulus niger Black millipede            1 

Talavera aequipes Jumping spider           2 

Tegenaria agrestis Hobo spider            2 

Tetragnatha extensa Long-jawed  spider         1 

Tetragnatha montana Long-jawed  spider           2 

Tetrix undulata Common groundhopper            1 

Tipula confusa Cranefly            1 

Tipula flavescens Cranefly            N/A 

Tipula oleracea Cranefly            1 

Trochosa ruricola Wolf spider          1 

Trochosa terricola Wolf spider         1 

Trochulus striolatus Strawberry snail            N/A 

Vespula vulgaris Common wasp            1 

Volucella pellucens Pellucid hoverfly           1 

Xanthorhoe montanata Silver ground carpet            1 

Xylota segnis Gold-belted hoverfly            1 

Xysticus cristatus Common crab spider         1 

Xysticus sabulosus Crab spider            1 

Zelotes latreillei Ground spider            2 

Zelotes pusillus Ground spider           0 

Zenobiella subrufescens Snail            N/A 

Zygaena filipendulae 6-spot burnet moth             1 
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Zygiella x-notata Orb-weaver spider            N/A 
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Appendix V. Site maps 
 
Map of each of the four sites with pitfall trap locations 
 
.Fallin Bing 

 
Map 1. Fallin Bing site boundary and pitfall trap locations (Grid references of pitfall trap locations: 
Exposed spoil pitfall NS83810 91156, Woodland edge pitfall NS83922 91078). 

 

 
Figure 1.  Fallin Bing pitfall trap location. 
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Manor Powis Bing 
 

 
Map 2. Manor Powis Bing site boundary and pitfall trap locations (Grid references of pitfall trap 
locations: exposed spoil pitfall NS83265 94688, wetland pitfall NS 83110 94804). 
 

 
Figure 2.  Manor Powis Bing pitfall trap location. 
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Millhall Bing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 3. Millhall Bing site boundary and pitfall trap locations (Grid references of pitfall trap locations: 
meadow pitfall NS81357 91964, exposed spoil pitfall NS81302 91930). 
 

 
Figure 3.  Millhall Bing pitfall trap location. 
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The Shore 

 

 

 

 

Map 4. The Shore site boundary in relation to the wider brownfield site.  

 
Map 5. The Shore site boundary and pitfall trap locations (Grid references of pitfall trap locations: 
rubble pitfall NS88442 92023, woodland pitfall NS 88474 92015). 
 

 
Figure 4.  The Shore pitfall trap location. 
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Appendix VI. Maps of site habitat type 
 
Habitat types identified on each site: 
 
Key to habitats 

 

 
Map 1. Fallin Bing habitat map.  
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Map 2. Manor Powis Bing habitat map.  
 

 
Map 3. Approximate distribution of Giant hogweed at Manor Powis Bing 
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Map 4. Millhall Bing habitat map. 
 

 
Map 5. The Shore Bing habitat map.  

 

 
 
 
 
 



 
 

 

Contact us: Buglife, Bug House, Ham Lane, Orton 

Waterville, Peterborough, PE2 5UU 

www.buglife.org.uk  

Tel: 01733 201210 

Email: info@buglife.org.uk 

         @buzz_dont_tweet 

  

 

Photo credits L-R; Ladybird spider (Eresus sandaliatus) © S. Dalton,  Jellyfish © D. Huffman, Tansy 

beetle (Chrysolina graminis) © S. Falk and Large garden bumblebee (Bombus ruderatus) © S. Falk 

  

  

                   Saving the small things that run the planet  

Buglife - The Invertebrate Conservation Trust is a registered charity at Bug House, Ham Lane, Orton Waterville, 

Peterborough, PE2 5UU 

Company no. 4132695, Registered charity no. 1092293, Scottish charity no. SC04004 


