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CHAPTER SEVEN 
 

"Many sites left to colonize naturally are of considerable ecological value."  

A.D. Bradshaw, Presidential address to the British Ecological Society, 
December 1982.  
 

7 General Discussion and Conclusions 

The primary aim of this thesis was to address its title, “The Mechanisms and 

Processes of Vegetation Dynamics on Oil-shale Spoil Bings in West Lothian, 

Scotland”.  In Chapter One a series of questions were raised relating to the bing 

vegetation and to models of successional mechanisms and processes, Chapter Two 

placed the study sites into geographical, historical and geological context and 

Chapters Three to Six addressed the questions posed in the first chapter.   

Chapter Seven will summarise the ecological value of the information gathered from 

this study of the vegetation of oil shale bings of West Lothian.  The findings of the 

study will then be presented in relation to current research in restoration ecology.  

Sufficient data have also been generated to propose management regimes that will 

maintain the unique contribution of the bings to the biodiversity of central Scotland 

and West Lothian in particular.  The main aims, as with the earlier chapters, are to 

address the series of questions posed in Chapter One. 

What is the ecological value of the study of colonisation on shale-bings? 

Can indicator species be used to identify the physical and chemical structure of the 

substrate? 

How important are transient and transitory species to the establishment of plant 

communities? 

Are the examples of both assisted and natural colonisation processes on bings 

relevant to the restoration and management of other spoil sites? 

What contribution do spoil sites make to local biodiversity? 
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7.1 The Ecological Value of the Study of Shale Bings in West Lothian 

The West Lothian oil-shale bings are unique examples of post-industrial waste sites 

that provide an opportunity to study colonisation on a primary succession habitat.  

The study of colonisation on waste ground provides interesting and instructive 

insight into the succession of plant communities.  These are not necessarily 

communities belonging to recognised vegetation types: Tansley (1911) described 

industrial waste land as “a battle-ground for aliens and casuals” and a Universal 

Classification of Plant Communities1 reviewed in the first issue of Journal of 

Ecology (Tansley, 1913) discounts any plant communities where there have been 

“displacements of natural vegetation” by man thereby excluding communities of 

waste sites.   

The assemblages of species recorded in this study on the bings did not often comply 

with recognised British plant community descriptions, for example Rodwell (1991a; 

1991b; 1992; 1995; 2000), but certainly formed recognisable and recurring patterns 

both within and between sites (Chapter Three) emphasising that waste sites are 

potential habitats for novel vegetation types that should not necessarily be forced into 

existing categories.   

The groups of species recorded on the bings did not seem to follow the accepted 

rules of assemblage in relation to the environment either.  References from literature 

continually stress the importance of availability of nutrients, particularly nitrogen, to 

the successful establishment of vegetation in a succession as discussed in Chapter 

Four.  The range of soil nutrients, both high and low, and the exceptionally low 

levels of available nitrogen measured in the substrate of all sites did not seem to deter 

successful invasion and production of biomass and there was no evidence of any 

association between chemical gradients and species abundance.  Professor Peter 

Grubb (now retired from the Department of Plant Sciences at Cambridge University) 

is recorded as having questioned the generality of the view that the rate of vegetation 

                                                 

1 Brockmann-Jerosch, H. & Rübel, E. (1912) Die Einteilung der Pflantzen-gesellschaften nach 
ökologisch-physiolognomischen Geseichtspunkten.  W. Engelmann, Leipzig 
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development in succession was dependant on the mineral nutrient status of the 

system during the discussion session of a conference on the ecology of quarries 

(Davis, 1982). 

Variation in the distribution of species and communities recorded on the bings was 

explained by measured variables of the chemical (14% explained variance) and the 

physical (14% explained variance) environment (Chapter Four, section 4.5).  The 

total variability explained by all of the measured variables was 25%, indicating that 

the physical and chemical environmental factors were each explaining discrete 

variance in the composition of the vegetation.  Management, including no 

management, was the factor that most influenced the distribution of species (Chapter 

Four, Figure 4.6) and the importance of this will be discussed in Section 7.4. 

The detailed study of nine common species recorded in the bing vegetation showed 

that the correlations between seed production and viability, dispersal mechanisms 

and plant height explain additional variance at the scale of individual species 

(Chapter Five) and independently contribute to their distribution.  Dispersal 

mechanisms are particularly important to colonisation of the bings because seeds 

have to be dispersed through space, often over large distances, rather than through 

time as would be the case in a secondary succession with a long established 

seedbank.  Seed dispersal has long been recognised as a central mechanism of plant 

species distribution (Gleason, 1926) yet as recently as the 1990’s research into 

dispersal mechanisms in plant and animal species was considered to be “nature 

study” and not worthy of funding (Miles and Walton, 1993).   The urgent need for 

better data, particularly from the tails of seed dispersal curves where long-distance 

dispersal can be measured, is recognised as a key requirement to the understanding 

of colonisation of islands (Cain et al., 2000) and other fragmented habitats (Eriksson, 

2000).  The limited data collected from this study will not add significantly to the 

gap in ecological knowledge of long range dispersal but reiterates the need for 

extensive research in this field. 

Examination of the findings from this study as a whole established that the measured 

environmental factors were influential on vegetation succession at different levels of 
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spatial scale:  altitude and aspect at the largest (bing) scale; management, bare 

ground, angle of slope and soil chemistry at the intermediate (within site) scale; 

dispersal, seed productivity and plant morphology at the smallest (individual/species) 

scale.   

A conceptual model of the mechanisms and processes of vegetation succession on 

the West Lothian oil-shale bings was constructed with a combined hierarchical and 

modular structure representing each of the levels and the interaction of the 

components within them (Chapter Six).  The model was comparable with general 

models of succession from literature as described in Chapter Six (Clements, 1916; 

Watt, 1947; Connell & Slater, 1977).  The model of bing colonisation also describes 

the primary successional vegetation developing on volcanoes, sand dunes and other 

large isolated mounds of substrate that differ from the surrounding landscape.   The 

plant associations and species recorded on the West Lothian bings can therefore be 

used to exemplify the mechanisms and processes of vegetation dynamics in other 

similar sites. 

7.2 Indicator Species 

Vascular plants are considered to be the most useful indicator species for 

identification of habitat quality: mammals and birds are too mobile and lower plants 

are often too difficult to identify in the field (Rose, 1999).   An example of this is the 

method of assessing woodland flora using indicator species (Peterkin, 1974) that was 

adopted by the Nature Conservancy Council in the 1980’s to identify ancient and 

semi-natural woodland habitats that should be protected.  The Forestry Commission 

has recently adopted an ecological system of classification (ESC) of British forests 

based on ground vegetation and humus type as indicators of soil nutrient regime 

(Wilson et al., 2001).   

In the present study the Ellenberg indicator values of light, moisture, reaction and 

nitrogen allocated to individual plant species (Hill et al., 1999) were employed to 

predict the likely physical and chemical environment on the shale bings.  Individual 

species recorded on the bings that were limited by the angle of slope in a quadrat, for 
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example, or the by available nutrients in the substrate were described in Chapter 

Four.  From the data created indicators of the physical environment (Table 7.1) and 

of the chemical environment (Table 7.2) can be identified. 

Table 7.1 Indicators of the physical environment 

Examples of species that can be used to indicate management, elevation, and slope 
on the bings.  Many of them have been discussed in the text of Chapter 4. Asterisk (*) 
denotes species that are also indicators of chemical environment: dagger (†) denotes 
species that indicate more than one element of the physical environment. 

Management regime Elevation from base Angle of slope  
managed unmanaged upper lower < 30o � 30o 
Agrostis *Linum Arenaria Medicago Matricaria *Arctium 

gigantea  catharticum serpyllifolia lupulina discoides minus 
Alnus *Trifolium Cardamine Taraxacum Rhinanthus Linaria 

glutinosa campestre hirsuta officinale minor vulgaris 
†Calluna †Rosa Festuca †Rosa †Calluna  

vulgaris canina ovina canina vulgaris  
†Poa   †Rubus †Poa †Rubus *Stellaria  

trivialis fruticosus trivialis fruticosus media  
†Potentilla Senecio †Potentilla Tussilago †Potentilla  

erecta jacobea erecta officinale erecta  
*Sanguisorba  Myosotis Vicia Veronica  

minor  arvensis hirsuta persica  

Table 7.2 Indicators of the chemical environment 

Examples of species that can be used to indicate high pH and high measurements of 
available sodium (Na), phosphorus (P), potassium (K) and magnesium (Mg).  
Asterisk (*) denotes species that are also indicators of physical environment  

pH Na P Mg 
*Medicago *Linum Chamerion *Arctium 

lupulina catharticum angustifolium minus 
Sagina Tragopogon Hesperis *Sanguisorba 

procumbens pratensis matronalis minor 
*Stellaria *Trifolium   

media campestre   
Tripleurospermum Lotus   

inodorum corniculatus   

The indicators of managed bings are predominantly species that are known to be 

planted, from management records (West Lothian Council, various), or heathland 

species that have established on sites in close proximity to large surrounding areas of 

heath (Chapter Four).  The indicators of unmanaged bings are all species that are 

frequently recorded in the surrounding landscape, Linum catharticum, Trifolium 
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campestre, Rosa canina, Rubus fruticosus and Senecio jacobea (Smith et al., 2002).   

L. catharticum and T. campestre also indicate high levels of sodium and could be 

important indicator species within management regimes. 

Several of the species are indicative of more than one component of the physical 

environment and others are also indicators of high levels of nutrients within the 

chemical environment.  The indicator value of these species are only expected to be 

relevant within the bing habitat and are possibly only valid in the eight bings that 

have been surveyed in this study however the generality of the association needs to 

be tested on other sites.  

7.3 Transient and Transitory Species 

Transients are plant species that do not persist within a community, whose seeds 

invade an ecosystem and germinate, and which establish but do not survive to 

reproduce (sometimes described as ephemerals).   Transients are often relatively 

abundant species from nearby ecosystems that are unsuited to the physical and/or 

chemical conditions in their new environment.   Chaenorhinum minus and Galeopsis 

tetrahit, for example, are annual ruderals found in the surrounding agricultural 

landscape that were recorded as occasional individuals on bare ground on newly 

managed bings.  There was no evidence of successful reproduction, seedlings or 

small groups of individuals, and the individuals rapidly surrender to desiccation in 

the free draining open environment.  The transient species are likely to be important 

in the development and maintenance of the ecosystem (Grime, 1998) by adding 

nutrients and organic matter to the soil.  They are representative of the assortment of 

potential later colonisers and are important to the continuing biodiversity of a 

community in later successional stages.  They may eventually reappear as established 

components of the vegetation when substrate or other environmental conditions 

change.    

Transitory species are species that form an integral part of one or more of the early 

stages of succession.   They reproduce and are well adapted to the initial conditions 

of the new environment.   However as the ecosystem develops they are less able to 
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compete with new invaders, or are unable to adapt to changes in the physics and 

chemistry of the developing substrate.  In the unmanaged bing environment these are 

represented by species like Senecio viscosus and Reseda luteola that are limited to 

areas of the bing where continuous disturbance or steep slopes maintain the 

conditions similar to those found in early successional stages with low vegetation 

cover and little competition from more competitive species.  These are species of ‘no 

fixed abode’ that survive by ‘island hopping’ from one disturbed site to the next.   

So-called exotic or non-native species also have to be considered in this section. 

Several garden escapes have been recorded on the bings and are well established on 

many sites.  Papaver somniferum is one such species and can also be found on other 

man made sites, including the many roundabouts in Livingston (pers. obs.).  Species 

like this may become a permanent component of plant assemblages on the bings and 

could form part of an established novel community type.   Many environmentalists 

and ecological managers may consider that these are not natural and should therefore 

be discouraged, but having originated in a human-created habitat they can scarcely 

be considered as alien or introduced.  Smith (2003) highlights the example of 

Chamerion angustifolium, a species that is recognised as native throughout Britain 

by the New Atlas of the British and Irish Flora (Preston et al., 2002) and other floras 

(Stace, 1997; Clapham et al., 1993; Rose, 1981) but was regarded as a garden escape 

by the county flora writers of Worcestershire (Amphlett and Rea, 1909) and 

Derbyshire (Linton, 1903) at the beginning of last century.  Several of the other 

species recorded on the bings may also be of dubious origin (Lousley, 1953):   

Matricaria matricarioides - First recorded in Britain in 1871 and only becoming 

widespread after the invention of the patterned tread of motor tyres (Lousley, 

1953) 

Veronica persica – first recorded @ 1820 and extending throughout Britain within 

50 years despite its large seed size (Preston et al., 2002) 

Senecio viscosus – possibly only native as far north as Belgium on the continent 

and first recorded in Britain in 1660 (Preston et al., 2002) 

Acer pseudoplatanus – a naturalised introduction that is considered to be 

displacing native woodland species in Scotland (along with Fagus sylvaticus) 
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These and other exotics can pose a major dilemma to ecologists, botanists and land 

managers, especially when they are establishing on post-industrial waste land that 

has to be managed: should they be encouraged as an integral part of a novel 

vegetation type or treated as undesirables, alien species that should be removed for 

fear that they spread uncontrollably throughout the surrounding landscape. 

7.4 Restoration and Management 

Whatever the type of site, a damaged area of natural ecological value or an urban 

landfill site, there must be a clear plan of what the site is to be managed for, a 

specific objective and an end product that the manager intends to achieve.   

Restoration and management of spoil waste is not a new concept and Oxenham 

(1966) describes the outcome of a planting regime 10 years earlier on Croxdale spoil 

heap near Durham.  Restoration policy at this time (1956) followed a standard recipe 

of reducing the height and gradient of the heap, rounding peaks and ridges, covering 

with topsoil, applying fertilizers (liberally) and sowing with commercial grass mix.   

On low lying heaps trees, usually birch and alder, were planted directly into the spoil 

at the bottom of the heap without any amelioration.  The sole purpose was “to obtain 

a satisfactory visual effect” (Oxenham, 1966).  A great deal of restoration work 

currently being carried out continues to adhere to these fifty-year old policies and 

examples can be seen in some of the privately owned shale bings near Broxburn: 

Stankards and Green Bing (Appendix 1).  The end product is species poor and 

visually boring. 

Management decisions on the restoration of the bings and similar sites are often 

considered to be constrained by available sources of funding but frequently the real 

constraints on restoration managers are imposed by an unrealistic public perception 

of what post industrial and other waste sites should be restored to, and how quickly 

they should be restored.  In Britain it is not the quantity of spoil that causes public 

concern but that it is situated in or near centres of population where it is seen as an 

immediate problem.   
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7.4.1 Natural reclamation vs. assisted management 

Management has been shown to be a major factor in the distribution of both species 

and habitat types on the bings (Chapter Five).  There have been a variety 

management regimes practised on different bing sites ranging from no management 

(Greendykes and Mid Breich) to complete reshaping and extensively planned 

seeding and replanting with carefully selected species (Oakbank and Addiewell 

north).  The effects of management on the distribution of individual species and 

habitats have been discussed in Section 7.2 and Chapter Four.   

Ecological management is often discussed in terms of succession, stability and 

diversity based on communities being in equilibrium, but serious consideration has to 

be given to the idea that there may be no such thing as equilibrium in practical terms.  

Natural colonisation of a site will depend on soil type and climate; stability if it 

occurs, will depend on time scale and disturbance.   Restoration sites are often totally 

different from their surroundings.  A pit bing or a small woodland that rises like an 

island in a sea of agricultural land follows the theory of island biogeography 

(Macarthur and Wilson, 2001).  The rate of colonisation by new species will decrease 

as the total number of species on the island increases.  A larger area will have a 

wider range of habitats; therefore potentially more species (Holt, 1992).  In addition 

man-made sites in particular often provide a receptive substrate for seed rain that is 

very different in physical and chemical structure from the surrounding land.  Seeds 

of species that would otherwise be unsuited to local soil conditions find refuge in 

these sites and add to the local biodiversity (Zhang et al., 2001).  The 

characteristically poor flora associated with many industrial spoil sites is more likely 

to be due to their isolation from similar habitats than to any deficiencies of the 

substrate (Miles and Walton, 1993).  

The most diverse natural communities are not necessarily the oldest, nor are they the 

youngest.  Maximum species levels occur when there is a small amount of 

disturbance.  The best way to manage for rare species and biodiversity is not to 

enclose a site to keep everything out.   Bings should not immediately be fenced off to 

minimise disturbance.  The status quo should be maintained allowing free access to 
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the public (including off-road vehicles), as this is a major factor in determining the 

disturbed and diverse habitat conditions that maintain the complexity of vegetation.     

Their high species diversity can only be maintained if there is low productivity of 

biomass.  All of the situations that restoration managers try to prevent, low nutrient 

availability, grazing, trampling, offroad biking, tend to increase diversity and have 

resulted in the particular flora that has arisen on the bings.  Of course if there is too 

much of any kind of disturbance you will lose both diversity and habitat.  

Management plans have to strike a balance. 

“No management” is often not recognised as an option by restoration managers 

because natural establishment of vegetation is considered to be too slow and the 

outcome can not be guaranteed.  A cynic might suggest that it is also because 

managers are unlikely to be offered payment for recommending that nothing should 

be done.  By using methods of observation and deduction it is possible to obtain a 

very full description of plant succession.  Nature’s “experiments” are replicated all 

over the world, often on a vast scale, yet ecologists are continually forced into 

conducting inefficient and ineffective trials and small-scale manipulative 

experiments to satisfy funding bodies.  A major benefit of standing back and 

allowing nature to run its course is that there are no monetary costs involved.   

The early invasion of woody species onto the bare soil of industrial waste is not 

unusual (Davis, 1982).  Many pioneer tree species are excellent primary colonisers as 

can be seen in the impressive birch woodland at the base of Mid Breich.  Bings that 

have not been managed were also noted to support species that were not recorded on 

managed sites and vice versa. Conservationists and managers however have to be 

prepared to accept loss of species as well as gains if successional habitats like the 

bings are to be maintained and managed.  Succession is a dynamic process that 

cannot be preserved.  The species involved in the colonisation of a newly formed 

bing (or any other primary site) can not all be retained permanently, even in areas of 

continuous disturbance.   

When species from this study were compared with species recorded in a 

comprehensive and comparable database of species recorded in post-industrial 
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habitats of the Sheffield region (Grime et al., 1988) their within site distributions 

were found to be mostly limited by the same environmental factors.  However there 

were several species that were frequent, and limited in distribution, in the bing 

habitats that were not recorded in the Sheffield survey.  Reseda luteola, Cerastium 

glomeratum and Veronica serpyllifolia were representative of areas with more than 

30% bare ground on shale bings but not recorded in Sheffield.  These are considered 

to be widespread species in West Lothian (Smith et al., 2002): V. serpyllifolia is as 

common in the county as V. chamaedrys although R. luteola and C. glomeratum are 

limited in habitat.  The two species most restricted by aspect on the shale bings, 

Luzula multiflora and Peltigera canina, have no individual records in the Sheffield 

flora, nor has Papaver dubium.  Luzula multiflora is grouped with L. campestris and 

treated as one species by Grime et al. (1988) whereas in West Lothian the two 

species, although both common, have very different habitats with only L. multiflora 

recorded on bings (Smith et al., 2002).  P. dubium is recorded on bings in West 

Lothian, and although similar in habit, P. rhoeas is not, despite being common in 

many other sites (Smith et al., 2002).    

The distribution limits of common species are rarely considered in assisted 

management, yet recognising that even locally common species will not always be 

suited to a site that is being restored should be an important part of management 

plans. The nine common species selected for detailed examination in this study have 

been consistently referred to in other studies of the colonisation of waste sites 

(Chapter 5; Grime, 1986) making them, potentially, an integral component of 

restoration policy. 

Michael Usher (1993) promoted the creation of complete communities as an 

alternative to planting trees and hoping that all other organisms will arrive naturally.  

This was an exciting and innovative approach to assisted succession and land 

reclamation but unwittingly supports the current trend for constructing vegetation 

types using Rodwell’s volumes (1991a; 1991b; 1992; 1995; 2000) as a series of 

recipe books: certainly not the use that Rodwell intended for the National Vegetation 

Classification.  The modern ideal that species will march in serried ranks to fulfil the 
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criteria for NVC type CG5, for example, if the “correct” habitat conditions are 

provided is a dangerous and totally unrealistic concept.   

The advantages and disadvantages of incorporating unassisted colonisation into the 

restoration of the extensive strip-mined brown coalfields of the Czech Republic are 

presented in a series of papers by Karel Prach and Petr Pyšek (1994; 1999; 2001; 

2003) that exemplifies some of the considerable research that has been developed in 

Central Europe on the “spontaneous establishment” of vegetation on derelict sites 

(Table 7.3).   

Table 7.3 Using natural invasion in restoration management 

Summary of the advantages and disadvantages in using unassisted colonisation in 
the restoration of derelict sites in Central Europe (Prach and Pyšek, 2001)    

Positive Negative 
Low cost Succession may be arrested in early stages 
Usually low cover of invasive species Occasional seed sources of agricultural 

weeds 
Often refugia for wildlife Proximity to centres of population that can 

be sensitive to sources of allergenic pollens 
from grasses and trees 

Usually higher natural value than artificially 
restored sites 

Usually lower productive value than 
artificially restored sites 

Often expansion of native woody species  

They conclude that natural succession can be relied upon in restoration projects 

except in the case of especially toxic substrates and that it is especially advantageous 

where the disturbed site is small and surrounded by natural vegetation.    Prach and 

Pyšek (1994) describe successful colonisation in a series of 15 large sites by woody 

species after ten years of abandonment.  Despite the larger scale of the spoil sites in 

Central Europe these observations support the findings of this study that there was no 

indication that lack of available nitrogen had any significant effect on invasion and 

establishment.  The time scale of only ten years for these successful colonisations 

suggests that the continental climatic conditions in Central Europe are more 

conducive to rapid invasion than those in Central Scotland. 

To retain biodiversity it is important to know as much as possible about the 

mechanisms and processes of colonisation in successful species before decisions are 
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made on any land management.  The findings from studies of succession on man-

made sites can be incorporated into the management of set aside, the inclusion of 

fallow fields in crop rotation and other conservation practices. 

Changes in agricultural policies during the 20th century have caused habitat loss for 

many common weed species and although now an integral part of farm management 

most studies on set-aside effect on weed populations have been made in the USA 

(Marshall & Hopkins, 1990). In a UK study of abandoned arable land on chalk 

Graham and Hutchings (1988a; 1988b) reported that there was insufficient quantity 

and variation of propagules in the seedbank and seed rain to recreate chalk grassland.   

The findings of this and other studies on derelict land suggest that this may be a 

pessimistic view of the long-term ability of species to survive in seedbanks or as 

transitory species in other habitats.  The diversity of species still abounds although 

individual species are not necessarily in the habitats where they once were.  Many 

agricultural species have found their way onto the West Lothian shale bings and 

examples of Agrostemma githago (corncockle) and Centaurea cyanus (cornflower) 

are frequently being recorded on road verges in many parts of Britain (Plantlife, 

2004).     

7.5 Bings and Biodiversity 

Biodiversity is not only about rare and exotic species but also about the variety of 

common species and communities that are contributing to the quality of the 

landscape.  Greenwood and Gemmell, (1978) consistently recorded regionally rare 

and localised species, particularly Dactylorhiza purpurella and D. praetermissa, in 

25 derelict industrial land sites in Lancashire (Watsonian vice counties 59, S. Lancs., 

and 60, W. Lancs.).  Like the bings these were base-rich man-made habitats with a 

list of associated flora including Holcus lanatus, Centaurea nigra and Plantago 

lanceolata, that were noted as being constant to all sites, and also the unexpected 

colonisation by the coastal species Anthyllis vulneraria, a very similar scenario to 

that recorded on the oil-shale waste. 



The West Lothian Question 

 233 Chapter 7 

The oil-shale bings form island refugia for wildlife in the primarily agricultural and 

urban landscape of West Lothian.  The extent of floral biodiversity has been 

documented throughout this study and formally recorded at the Scottish Wildlife 

Trust’s North Addiewell Nature Reserve and on the bing at Faucheldean, which are 

both protected from development and which support several plant species not found 

elsewhere in the county (Sheldon, 1997).  Five Sisters and Greendykes bings, which 

are scheduled national monuments, also provide habitats for a wide range of locally 

threatened flora and fauna.   All of the bings are home to many common plants and 

animals that are becoming increasingly marginalised by demands for more land for 

new housing and changes in farming methods: the nine “weeds” that were studied in 

Chapter Five for example.   

7.5.1 Locally Rare Fauna 

Although this study concentrated primarily on the succession of vegetation on the 

bings locally rare animals were often noted, especially on early morning field visits.  

These included Lepus europaeus (hare) on Greendykes and Clapperton, Lagopus 

lagopus scotticus (red grouse) on Greendykes, Meles meles (badger) on Oakbank, 

Alauda arvensis (sky lark) on Greendykes and Polyommatus icarus (common blue 

butterfly) on Oakbank.  The bings visited were also home to foxes (Vulpes vulpes), 

often seen in family groups, suggesting that many unobserved fauna are also 

inhabiting the sites (pers. obs.).   

Formal recording of birds has been carried out at Addiewell bing by the Scottish 

Wildlife Trust by two independent methods, the Common Bird Census and Point 

Count Methodology (Collinson and McLean, 1997).  Forty seven species were 

recorded during 1997, including 30 species with permanent breeding territories.   

 Insect records from Addiewell bing tend to be of showy species, mainly butterflies 

(Table 7.1), and include Aphantopus hyperantus (ringlet butterfly), very rare in 

central Scotland, and a first recording of Adalia decempunctata (ten-spot ladybird) in 

the county (Collinson and McLean, 1997).  More formal insect recordings have been 

carried out but are not specific to the bings.   



The West Lothian Question 

 234 Chapter 7 

Table 7.4 Insects recorded at Addiewell Bing 

The notable species recorded in 1997 on Addiewell Bing adapted from Collinson and 
McLean (1997).  Binomials from Chinery (1993) or *Linssen (1987). 

Butterflies Butterflies Other insects 
Aglais urticae L.  

Small tortoiseshell 
Pieris rapae L.             

Small white 
Deilephila elpenor L.  
Elephant hawkmoth 

Anthocharis cardamines L.   
Orange tip 

Pieris brassicae L.        
Large white 

Enallagma cyathigerum*   
Common blue damselfly 

Vanessa atalanta L.        
Red admiral 

Maniola jurtina L.   
Meadow brown 

Adalia decempunctata L.  
Ten-spot ladybird 

Lycaena phlaeas L.  
Small copper 

Aphantopus hyperantus L. 
Ringlet 

Nicrophorus sp.          
Sexton beetle 

7.5.2 Locally Rare Flora 

There are many records of locally and nationally rare flora on the bings.  As a habitat 

they are consistently recorded as sole or main habitats for species in local floras 

(Muscott, 1989; McKean, 1989; Smith et al., 2002) and Muscott’s (1989) “A 

Checklist of the Flowering Plants and Ferns of West Lothian” has a drawing of 

Niddry bing on the front cover.   

The rarity of Senecio viscosus (sticky groundsel), Anthyllus vulneraria (kidney 

vetch), Sedum acre (bitter stonecrop) and Artemesia absinthum (wormwood) at a 

local level have been alluded to in earlier chapters and Veronica polita (grey field-

speedwell) and Chaenorhinum minus (small toadflax), each recorded only once in 

this study, are recognised as very rare in West Lothian (Sheldon, 1997; Muscott, 

1989).   

Faucheldean bing is noted for colonies of the clubmosses Lycopodium clavatum 

(stag’s-horn clubmoss) and Diphastrum alpinum (alpine clubmoss).  Both species are 

very rare in West Lothian (Smith et al., 2002; Muscott, 1989: Steven and Long, 

1989) and are more usually associated with montane habitats. 

Many of the rarest species recorded on the bings, however, are bryophytes and 

lichens.  B.J. Coppins (Smith et al., 2002, Chapter 8) describes a small population of 

the montane lichen Stereocaulon saxatile on Addiewell bing and extensive colonies 

of three species (S. leucophaeopsis, S. nanodes and S. pileatum) on Philpstoun bing 

that are otherwise exceedingly rare locally.   
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Almost half of all the bryophytes that are recorded in Britain are present in the 

Lothians yet shale bing habits are identified as important to the bryophyte flora of the 

three counties by D.F Chamberlain (Smith et al., 2002, chapter 9).   Buxbaumia 

aphylla Hedw. is a rare moss in Britain that has been recorded in sizeable 

populations only on bing debris in central Scotland (Steven and Long, 1989).  Its 

persistence at Addiewell bing for more than 35 years is remarkable for a species that 

is usually considered to be ephemeral in natural habitats (Crum, 1973) identifying the 

destruction and landscaping of the bings as a severe threat to this species nationally.  

7.5.3 West Lothian Biodiversity Action Plan 

The concept that post-industrial sites and undeveloped land are important to 

biodiversity and conservation is not new and many Sites of Special Scientific Interest 

(SSSIs) are quarries and mineral workings (Bradshaw and Chadwick, 1980).  It is 

therefore not surprising to find that the importance of the shale bings is recognised 

by the local authority.  The Local Biodiversity Action Plan for West Lothian is being 

developed around eight habitats that are of particular importance (Sheldon, 1997): 

“Oil-shale bings” is one of these habitats.  The bings are recognised as "distinctive to 

the area and having unique assemblages of wildlife which need more recognition and 

conservation….. they must now be recognised as contributing an important element 

of diversity".   

A selection of native species from the list of 1250 species that have been identified 

by the government as requiring attention at national (United Kingdom) level have 

been selected for inclusion in the “100 target species list for West Lothian” (Sheldon, 

1997), because they are either:  

1) internationally rare or threatened,  

2) locally rare or threatened,  

3) recently extinct in West Lothian but should be present,  

4) locally important or 

5) give West Lothian its distinct character. 

There are ten plant species from this list that are unique to the bing habitat or have 

the bings as their main habitat (Table 7.5).  Many others species are recorded on the 
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bings as well as in their main habitat, including Meles meles (badger), Lepus 

europaeus (brown hare), Capreolus capreolus (roe deer), Alauda arvensis (skylark) 

and Selaginella selaginoides (lesser clubmoss) (personal observation). 

Table 7.5 Bing species in the local biodiversity action plan  

Ten of the plant species that have been selected to represent the bing habitat in the 
West Lothian local biodiversity action plan 

Species name Common name  Why selected 
Trifolium striatum Knotted clover Very rare in central belt and 

characteristic of shale bings 
Betula pubescens Downy birch  Characteristic of shale bings 
Briza media Quaking grass Locally rare and 

characteristic of basic soil  
Orchis mascula Early purple orchid Scarce and diminishing 
Epipactis youngiana Young's helleborine Globally rare, notifiable 

under the wildlife and 
countryside act 1981 and 
only recorded on bings 

Gnaphalium sylvaticum Heath cudweed Nationally scarce, very rare 
in the Central belt and only 
on recorded on shale bings  

Platanthera chlorantha Greater butterfly orchid Scarce and characteristic of 
basic soil 

Rhinanathus minor Yellow rattle Typical of West Lothian 
flora 

Lycopodium clavatum Stag's horn clubmoss Locally scarce and 
characteristic of shale bings  

Buxbaumia aphylla  Only on shale bings  

7.6 'Plant Life of Edinburgh and the Lothians' and 'Atlas 2000' 

Plant Life of Edinburgh and the Lothians (Smith et al., 2002) has frequently been 

cited as a reference in earlier chapters.  As part of the recording team for this volume 

I was responsible for collecting the data in several of the survey squares in and 

around West Lothian prior to embarking on this thesis so have independently 

supplied some of the confirmatory references to species distribution.   

The timing of the base line survey work of the thesis coincided with the national 

collection of field data for the Atlas 2000 project that led to the publication of the 

New Atlas of the British and Irish Flora (Preston et al., 2002).  The relevant plant 

species lists and site information were recorded on standard BSBI field cards and 

sent to Jackie Muscott and Douglas McKean, the BSBI recorders for the Watsonian 
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Vice Counties of West Lothian and Mid Lothian respectively.  The data provided 

resulted in two new species records for Mid Lothian (VC 83, Edinburgh) and six new 

species records plus four updates for West Lothian (VC 84 Linlithgow).  The 

anomaly of the two recording Vice Counties falling within the area now known as 

West Lothian occurs because of the numerous political county boundary changes 

over the last 100 years as mentioned in Chapter Three. 

7.7 Conclusion 

The oil shale bings of West Lothian have accrued considerable heritage value.  The 

industrial exploitation of oil-bearing rocks has created a unique landscape with its 

own distinctive flora and fauna.  The ecology and biodiversity of the bing sites make 

them ideal for describing and monitoring the processes and mechanisms of 

vegetation dynamics over a wide range of conditions.  They provide an insight into 

the best-suited ecosystem structures for similar sites in other countries.    

 

 

 

 

 

 

 

 

 

Figure 7.1  Examples of local biodiversity 

Three orchids (photographs from Bioimages, undated) and a badger photographed 
on the West Lothian oil-shale bings at the base of Oakbank 

Epipactus helleborine 
Orchis mascula 
Platanthera chlorantha 
 

(Orchids) 

Meles meles 
 
   (Badger)�
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Shale bings are of great ecological and scientific importance as examples of primary 

succession.  They provide a refuge for locally rare species, both plant and animal, in 

an agricultural landscape and are therefore important to conservation and increased 

local biodiversity (Figure 7.1).  The industries that built the bings also built the 

society and community structure of the existing human populations and initially 

provided most of the housing for them. The bings are now much used recreational 

sites for the population of West Lothian.  We should rejoice in their infinite variety 

and constant dynamism.  

 


