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EDITORIAL 
 
The late 1980s saw a growing awareness of the value of Thorne and Hatfield Moors 
as lowland raised mires of national and international significance, stimulated by 
publications such as Thorne Moors : Birds and Men (1986) and The Insects of Thorne 
Moors (1987). This was also reflected in a number of seminars and symposia. The 
first of these was a joint meeting of the Royal Entomological Society of London, the 
Yorkshire Naturalists' Union and the Doncaster Naturalists' Society, which was held 
at Doncaster Museum on 16th-17th May, 1987; its theme, The Lowland Peatlands of 
England. This covered the full range of peat-based habitats, including the Somerset 
Levels and the East Anglian Fens, as well as lowland raised mires, among which 
Thorne and Hatfield are pre-eminent. An account of the meeting was published by the 
Royal Entomological Society in its bulletin, Antenna.  
 
Later in 1987, several long-term studies of the Moors' geology, landscape and botany 
were concluded, and were published as Thorne Moors Papers (1987). This was 
intended at the time as a single volume. However, the continued high level of interest 
in the two Moors has necessitated the production of a second volume, now entitled 
Thorne and Hatfield Moors Papers, volume II. 
 
In 1988, the Nature Conservancy council published the proceedings of a two-day 
meeting in Doncaster, on The ecology and conservation of cut-over raised mires 
(Meade and Fojt, 1988). This conference took a national perspective, but Thorne and 
Hatfield Moors were central to it.  
 
February, 1989 saw the launch of the Thorne & Hatfield Moors Conservation Forum, 
and in December, 1989 it held a one-day seminar and discussion meeting to review 
the wildlife and history of the two Moors, and to discuss ways of safeguarding them 
in the future. Several of the presentations at this meeting contained new and 
unpublished information about the Moors, or provided a succinct overview of crucial 
but complex issues. These papers form the body of this volume. 
 
The history of human activity on the two Moors is well known, and has been 
thoroughly described in previous papers. However, the short review provided here 
highlights the important phases in the Moors' history, and for the first time relates this 
knowledge to the wildlife value of the sites. The paper on changes in the invertebrate 
fauna examines one aspect of this in detail. Rather than a mere catalogue of 
extinctions, it evaluates past impacts, and draws lessons for future management. 
Roger Key's paper on the invertebrates places the Moors in their national context, 
emphasising their vulnerability and the uncertainty of  'regeneration experiments'. The 
vertebrate fauna of the two Moors has been documented in detail over the past decade. 
Martin Limbert's paper summarises this wealth of historical and modern information, 
focusing particularly on the unique bird communities.  
 
Earlier speculation over the effects of large scale peat milling introduced in the 1980s 
has now become a major concern of national conservation bodies as well as local 
naturalists. This led to extensive invertebrate and bird survey work in 1990, reviewed 
at a seminar in May 1991. This will provide the material for Thorne and Hatfield 
Moors Papers volume III.  
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THORNE AND HATFIELD MOORS: IMPLICATIONS OF LAND USE 
CHANGE FOR NATURE CONSERVATION 

 
Brian C Eversham 

 
Monks Wood Experimental Station 

Abbots Ripton, Huntingdon 
 

BACKGROUND: THE PUBLISHED RECORD 
 
This paper deals with the impact of human activity on the two Moors. It describes the 
aspects of historical and modern land use which are responsible for the range of 
present-day habitats; it also briefly characterises the wildlife of these habitats.  
 
Gaunt (1987) and Limbert (1987a) give valuable accounts of aspects of the landscape 
history of Thorne Moors, and Limbert (1978) provides a brief account of the 
geomorphology of Hatfield Moors. The habitats on Thorne Moors are described 
generally by Limbert et al (1986), and the vegetation of Hatfield Moors as it was in 
1978-79 by Eversham & Lynes (1980, 1981, 1983). Much of the vegetation 
information in this paper is taken from these sources; unpublished observations are 
the author's own.  
 
Aspects of the human history of the area have also been documented. Drainage in the 
nineteenth century is described by Limbert (1990), whose research into the history of 
the peat industry are on-going; two papers already cover the industry on the two 
Moors in outline (Limbert, 1985, 1986), and a full collation of all available 
information is in preparation.  
 
This paper considers the role of human activity in shaping wildlife habitats on and 
around the two Moors, and how technological changes now threaten those habitats. In 
the post-medieval period, three major human activities have affected the peatlands 
themselves and adjacent non-peat habitats:  
 

reclamation, especially by warping  
peat cutting  
drainage  
 

'Reclamation' has occasionally produced semi-natural non-peat habitats in place of 
peatlands, and drainage has often been linked with the other two processes.  
 
The paper is in two parts, dealing first with the non-peat habitats, and then the 
peatlands themselves.  
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NON-PEAT HABITATS AND INFLUENCES 
 
Fundamental to current vegetation on both Moors is the underlying geology (Limbert, 
1978; Gaunt, 1987). Two aspects are of particular significance in providing non-peat 
habitats important for conservation: nutrient enrichment around the edges of Thorne 
Moors has produced fenland and brackish habitats; and the sand and gravel deposits 
underlying Hatfield Moors outcrop along the western and south-western edges, giving 
rise to heathland.  
 

FENLAND AND WARPING 
 
An intact raised mire is usually fringed with a belt of fen or carr, richer in nutrients 
than the acid mire. This narrow belt can be seen clearly along the southern and eastern 
edges of Hatfield Moors, and around most of Crowle Moors: in summer, it is 
recognisable by the distinctly grayish-green appearance of the willows and sallows, 
contrasting with the lush green of the birches growing on the peat. Around Thorne 
Moors, this narrow strip of non-peat habitats has been considerably enlarged in places 
by reclamation of peat and of other wetlands using a special technique : warping.  
 
This involves laying mineral soil on top of the peat or other poor soil, either by 
digging topsoil from one area and carrying and tipping it ('cart warping' or 'dry 
warping'), or by controlled flooding from the nearby silt-laden tidal rivers ('wet 
warping'): if a tide is allowed in, then the sluice gates at the mouth of the Warping 
Drain closed, the silt settles out, leaving a thin (1-3 mm) layer. Opening the sluices at 
low tide allows the water to flow away, leaving the alluvium. The process is repeated 
daily over a period of months (usually Spring to mid-Autumn) until up to 0.3 m of silt 
had been laid down. The resulting farmland would be sown with grass or clover and 
grazed for a few years, to allow the salt to wash out, after which arable land of the 
highest quality results.  
 
The first local warping was performed in 1730-1740 or earlier, and large-scale 
moorland 'reclamation' took place during the late eighteenth and early nineteenth 
centuries; by 1845, nearly 4,000 acres of land had been warped (Gaunt, 1987). Wet 
warping was possible over much of the area because it is very low-lying, at or below 
the high-tide level of the surrounding rivers. Additionally, a large proportion of the 
original peat area had been cut over before it was warped, making flooding easier still. 
Gaunt, 1987 shows the extent of warping around Thorne Moors, and the area of 
peatland which has been lost through warping. Around 50% of the original area of 
Thorne Moors peat has disappeared since 1800 under warpland (Gaunt, 1987), much 
of which is now highly productive arable land.  
 
The only extensive cart (dry) warping in the area was on Hatfield Moors, over several 
decades in the nineteenth century (Limbert, 1985). Soil was excavated close to the 
eastern moor edge (forming what is now Lindholme Lake), and spread over the peat 
to create the arable fields in the northeast quadrant of the Moors.  
 
A few areas near Thorne Moors which were warped (perhaps accidentally, or only 
thinly and ineffectively) were not subsequently cultivated, and have acquired elements 
of vegetation and fauna which would otherwise have been restricted to the fenland 
zone round the mire edge. Some of the uncultivated warpland has developed to 
willow/sallow woodland, but a little remains as more open fen grassland and 
reedbeds.  
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Two important areas of wooded warpland have long been noted for their 
Nightingales: Will Pits, adjacent to Swinefleet Warping Drain; and the belt of sallows 
and willows around the southern edge of Crowle Moors. They also support some 
scarce insects, such as the ground-beetle Agonum livens. The large willows host a 
range of corticolous lichens, including regional rarities such as Usnea subfloridana 
and Cetraria chlorophylla (Eversham, 1987).  
 
The narrow carr fringe on the southern edge of Hatfield Moors, east of Ellerholme 
Farm, is more diverse, containing large bushes of Alder buckthorn (Frangula alnus), 
and its attendant Brimstone butterflies, and a few broad-crowned Black Poplar 
(Populus nigra), probably native trees at the northern limit of their range (Meikle, 
1984). The poplars support several scarce leaf-hoppers (Idiocerus spp.), and their rot-
holes have a good dipterous fauna, including the rare soldierflies Solva marginata and 
Neopachygaster meromelaena. So far, the carr and the nearby drains do not appear to 
have been affected adversely by pesticides or fertilizers used on the adjoining 
farmland.  
 
Grassy clearings in carr or along the moor edge, and the more extensive area of 
unclutivated warpland kept open by grazing at Inkle Moor, support a specialised flora 
and fauna. Inkle Moor is the only local site for Marsh Pea (Lathyrus palustris), and 
the only locality in Britain where the ground-beetle Dromius sigma is found regularly 
(Shirt, 1987). The Red Data Book (RDB) amphibious snail Lymnaea glabra, 
flourishes at the western end of Inkle Moor, in shallow water among Reed Sweet-
grass (Glyceria maxima), and at the edges of drains to the south of Crowle Moors and 
south-east of Hatfield. Lowland South Yorkshire is now its British headquarters; the 
snail is also a declining species "of special concern" throughout Europe (Wells & 
Chatfield, 1991). Drain banks on and near the Moors have also produced records of 
Fen Violet (Viola persicifolia) at irregular intervals, most recently on Hatfield in the 
1960s and south of Thorne Moors in the mid-1970s (Eversham & Lynes, 1983).  
 
A distinctive variant of fen-grassland on the more acid soils along the southern edge 
of Hatfield Moors is dominated by Purple Small-reed (Calamagrostis canescens), 
which supports its own specialised fauna. The rectangular strip of sallows on the 
south-west corner of Hatfield Moors has the most diverse assemblage of marsh- and 
spotted-orchids recorded in the area, including Common Spotted-orchid (Dactylorhiza 
fuchsii), Heath Spotted-orchid (D. maculata spp. ericetorum), Southern Marsh-orchid 
(D. praetermissa), and Northern Marsh-orchid (D. purpurella), together with several 
hybrids (Eversham & Lynes (1980) and unpublished data).  
 

ESTUARINE INFLUENCES AT THORNE 
 
One small part of the western edge of Thorne Moors has developed, very surprisingly, 
as salt-marsh. Its origins are uncertain. Warping of adjoining areas would provide 
some saline soils, and the tidal ingressions would probably bring plants and 
invertebrates with them: the Coole naturalist, H F Parsons, recorded Sea Aster (Aster 
tripolium), for instance, along river banks and warping drains in the l870s (Lees, 
1888). Since the salt-marsh contains species not at present known from the Humber, it 
is reasonable to assume that it became established at Thorne before the main river was 
polluted or had its banks built upon and industrialised. There is some early faunal 
evidence: in 1837, J C Dale recorded the Short-winged Conehead Conocephalus 
dorsalis when he visited Thorne Moors (Skidmore et al, 1987). This bush-cricket is 
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very largely coastal in the north: Spurn Point is its classic Yorkshire site (Marshall & 
Haes, 1988).  
 
However it came to be there, the salt-marsh associated with Bell's Pond has been 
maintained, and probably extended, this century by the pumping of brackish water out 
of Thorne Colliery. Opened in the 1920s, the colliery soon suffered problems with 
flooding, and had to pump continuously during mining. The water flowed through the 
halide belt which underlies the magnesian limestone, so the outpourings were highly 
saline. When sampled in 1977, parts of the Pit Dyke had a typical salinity of over 40 
ppt, more saline that the North Sea (Eversham, 1977), and the dyke and ponds become 
saturated in hot weather. Although the colliery closed in 1956, pumping continues, in 
anticipation of possible re-opening.  
 
The area of salt-marsh around Bell's Pond and the Pit Dyke, marked by large stands of 
sea aster, is the only Yorkshire locality for many insects, including the RDB soldierfly 
Stratiomys singularior (Eversham, 1983). The otherwise exclusively estuarine/coastal 
shorebug Saldula pilosella is sometimes abundant there. Extensive reed-beds 
(Phragmites australis) near Bell's Pond and at Inkle Moor support an important 
invertebrate community, including many species of wainscot moths, and scarce bugs 
such as the grassbug Stenodema trispinosum and several Chloriona leaf-hoppers. The 
beetles here include the RDB ground-beetle Dromius longiceps (Skidmore et al, 1987; 
Heaver & Eversham, 1991). The reeds also hold a large population of Harvest Mice. 
 

FORMER EXTENT OF SANDY HEATHLANDS AROUND THE 
HUMBERHEAD LEVELS 

 
Large areas of the wind-blown periglacial sands of Hatfield, Tudworth and much of 
north Lincolnshire could well have supported grass-heath long before peat formation 
began at Hatfield (c4,000 years BP) and Thorne Moors (c3,000 years BP), if grazing 
pressures were locally sufficient to prevent complete forest cover.  
 
Although losses of peat-based habitats have been considerable, sandy heathlands in 
the region appear to have suffered even more (Webb, 1986). Almost all of the 
important sandy heaths and warrens to the north and west of Scunthorpe have been 
built over by industry or by housing; the last important remnant, Atkinson's Warren, 
was destroyed as recently as the late 1980s (R S Key, pers. comm.). Other areas of 
heathland are being quarried, for example Blaxton Common, just south of Hatfield 
Moors, and Messingham Heath and Brumby Warren to the east of the Trent (Gibbons, 
1975). Over 80% of the formerly extensive heaths to the south of Scunthorpe have 
been lost under conifer plantation, including Laughton Common, some of Manton 
Warren, and much of Scotton Common. Parts of the latter are now protected as a 
Lincolnshire Trust reserve (Gibbons, 1975), and their flora appears to have much in 
common with Hatfield's. Other areas, such as most of Manton Warren, have been 
converted to low-grade arable land. To the north of Thorne, the lowland heaths and 
bogs in the Vale of York have also suffered from agricultural reclamation and 
afforestation (Sutton & Beaumont, 1989).  
In the context of these losses, the surviving sandy heathland elements in the flora and 
fauna of Hatfield Moors take on a particular importance when assessing the Moors' 
regional conservation value.  
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SANDY HEATH AND WOODLAND AT HATFIELD MOORS 
 
The western edge of Hatfield Moors has always had very shallow and discontinuous 
peat, with nutrient-poor periglacial sand breaking through in many places. The best 
example of this sandy-peaty heathland was immediately adjacent to Lindholme 
Airfield, but this is now being quarried for the sand and gravel. The other important 
glacial deposit is the 'island' moraine at Lindholme.  
 
The significance of the sandy influence at Hatfield is twofold. First, it helps to explain 
the unusual insect fauna, which has affinities with East Anglian Breckland and with 
coastal sand-dunes, as well as with typical raised mire. Second, it highlights the 
potential for heathland establishment on the worked-out areas of the gravel pits on the 
Moors edge, and the advantages of dry restoration as opposed to the usual flooding.  
 
The wooded sandy fringes of Hatfield's western and north-western edges supported a 
kind of woodland not found elsewhere on the Moors, a mixture of sallow, birch, 
rowan and some oak, but lacking narrow-leaved willows. The ground flora was 
characterised by Climbing Corydalis (Corydalis claviculata) and Honeysuckle 
(Lonicera periclymenum). Several scarce moths have been found in this habitat, 
including the Speckled Yellow (Pseudopanthera macularia) at its only lowland 
Yorkshire locality: its nearest sites are in the Derbyshire Dales (Sutton & Beaumont, 
1989). Nightingales bred here, too (Marshall et al, 1989).  
 
More open areas of Hatfield's sandy margins supported grassland of Wavy Hair-grass 
(Deschampsia flexuosa) and Purple Moorgrass (Holinia caerulea). This habitat 
contained several species not known from Thorne Moors, such as Slender St John's-
wort (Hypericum pulchrum) and the damsel-bug Stalia boops, with Heath Rush 
(Juncus squarrosus) in the wetter areas. It also held large numbers of Nightjars and 
Green Tiger-beetles (Cicindela campestris).  
 
Almost all of these sandy wood-grassland-heath habitats were destroyed in the period 
1983-1989, or are scheduled to be quarried for sand and gravel in the near future.  
 
The 'sand' of Lindholme is possibly the most remarkable non-peat habitat of all. It is a 
mixed glacial moraine, probably the product of rock-laden ice, stranded on the edge of 
the glacial Lake Humber as the water receded and the ice melted. The moraine 
contains gritstone, magnesian limestone, quartz, chert and sandstone - a complete 
cross-section of Yorkshire geology - with an undulating cover of periglacial aeolian 
sands (Limbert, 1978). The resultant vegetation is a fine-scale mosaic of acid and 
basic grassland: sandy grassland species such as the ground-bug Plinthisus 
brevipennis living among Deschampsia flexuosa only a few metres away from Lady's 
Bedstraw (Galium verum), Field Mouse-ear (Cerastium arvense) and the richest 
grassland mollusc assemblage in Yorkshire away from the magnesian limestone belt. 
This includes obligate calcicoles such as Vallonia costata and Vertigo pygmaea, and 
the scarce and declining Heath snail, Helicella itala. The terricolous lichens are also 
important, with masses of large Cladonia species, and the only local site for 
Coelocaulon aculeatum (Eversham, 1987).  
 
The island of Lindholme also has some fine parkland oaks, both at the Hall and in the 
grassland, which have a characteristic fauna, including beetles, such as Orchesia 
undulata indicative of old woodland, and the pseudoscorpion Chernes cimicoides at 
its northern limit in Britain (Legg, 1989).  
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THORNE COLLIERY 

 
The spoil heap and winding gear of the colliery has been the most prominent feature 
of the western edge of Thorne Moors since the 1920s. Although the shales and silts of 
the spoil are an alien habitat in the Levels, they have been colonised by several scarce 
plants and animals. The flora includes plants such as Ploughman's Spikenard (Inula 
conyza) and Yellow-wort (Blackstonia perfoliata) which are otherwise not recorded 
away from the limestone. The ants Formica fusca and Hyrmica sabuleti are southern 
species associated with warm, south-facing slopes. Little Ringed Plover breeds in the 
open expanses and, most surprising of all, Sea Campion (Silene maritima), forms 
extensive carpets along the eastern slopes of the spoil heap.  
 
The flat shale area, extending north from the colliery toward Inkle Moor, has a flora 
characteristic of intense disturbance, including melilots (Helilotus species) and Sticky 
Groundsel (Senecio viscosus), and a large population of the Mottled Grasshopper 
(Hyrmeleotettix maculatus), associated with bare ground. Among rough grass in this 
area in the 1970s, the Lesser Marsh Grasshopper (Chorthippus albomarginatus) was 
recorded, at the extreme northern limit of its British range (Marshall & Haes, 1988).  
 

PEAT HABITATS 
 
If the underlying deposits, and more recently overlain ones, are the key to 
understanding the non-peat habitats round the two Moors, human activity on the 
surface has determined the modern character of the peatlands themselves. Drainage in 
the nineteenth century modified the topography of the Moors, and probably caused the 
extinction of a few species associated with the very wettest parts of the mire (Limbert, 
1990). Since then, peat extraction has been the dominant factor on the Moors.  
 

ORIGINAL MIRE SURFACES 
 
The extent and intensity of peat extraction on the two Moors has resulted in very little 
of the original mire surface vegetation surviving in the 1990s. Until only a few years 
ago, this was not the case on Hatfield Moors. Peat cutting on Hatfield had historically 
been concentrated on the northernmost areas, close to the mill. Although some 
drainage and agricultural reclamation occurred last century, perhaps 2,000 acres of 
intact mire surface survived in the early 1970s - the largest area of uncut lowland mire 
in England.  
 
Peat extraction expanded rapidly in the 1970s and 1980s (as described and mapped 
below). However, the vegetation survey of 1978-79 (Eversham & Lynes, 1980, 1981) 
recorded large areas of valuable habitat. Some important bog plants, such as Bog-
rosemary (Andromeda polifo1ia), Bog-myrtle (Myrica gale) and Cranberry 
(Vaccinium oxycoccos), and lichens such as Cladonia portentosa were more abundant 
on Hatfield than on any part of Thorne Moors. Several species were found which have 
never been recorded on Thorne, among them the conspicuous cup-fungus Disciotis 
venosa, the rare northern lichen Cladonia sulphurina, and mosses such as Sphagnum 
tenellum. It is possible that these were relics of the intact mire surface which have 
failed to colonise even the oldest of nineteenth century hand-gravings.  
 
The area of peat vegetation on Hatfield Moors adjacent to the gravel workings on the 
south-west edge retains some of this flora, and several invertebrate species have 
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recently been recorded there which are not on the Thorne list. The fact that it is the 
only extensive area of uncut mire which retains a 'mire-like' flora and fauna anywhere 
in eastern England adds considerably to its conservation value.  
 
No uncut mire surface at Thorne Moors now survives with its original vegetation 
intact. Small areas near the Moor's centre may possibly have never been cut, but are 
now too severely drained by modern peat workings to support mire communities: 
these raised baulks between cuttings (described by Smart et al 1986, and Holland 
1990a, 1990b) tend to be dominated by Heather (Cal1una vulgaris) and Bracken 
(Pteridium aqui1inum), together with birch scrub if there has not been a recent fire. 
 
Areas near the edge of Crowle Moors which have perhaps never been cut support 
birch woodland rather than open mire vegetation. A small area near the southern edge 
of Thorne Moors, at Casson's Garden, is probably original surface; most of it is now 
dominated by Rhododendron. However, it was in a small damp clearing among Cross-
leaved Heath (Erica tetralix) here that the tiny shorebug Micracanthia marginalis was 
found in 1976 and 1977 (Crossley, 1977), its only known occurrence on the Moors.  
 

DEVELOPMENT OF A PEAT EXTRACTION INDUSTRY 
 
Peat cutting on the two Moors has been thoroughly documented by Limbert (1985, 
1986); this account aims to assess the consequences of peat extraction for wildlife, 
rather than describing the industry per se. It draws heavily on Limbert's papers. The 
early history of the industry on Hatfield Moors is far less clear than on Thorne, so the 
account is based mainly on events on Thorne Moors, until the 1970s.  
 
The following sections review the development of the peat industry relying on hand-
digging, and illustrate the changing scales of its operations over time. The final 
sections describe the introduction of mechanical extraction, and the impact which this 
has had on the wildlife of the two Moors.  
 

TECHNIQUES AND EXTENT OF HAND GRAVING 
 
Peat digging by hand, known locally as 'graving', had begun on Thorne by the 14th 
century, and may well have impinged on the edges of Hatfield Moors for equally 
long, though records are fewer. Hand digging continued until the early 1960s. By the 
l820s, it was having a major impact on the Moors, the peat being dug on a large scale 
for fuel; but no cut-over surface from this era is known to survive. Much of it, to the 
south-east of the present Thorne Moors, towards Medge Hall, was converted to arable 
land by warping in the nineteenth century (Gaunt, 1987).  
 
Judging by the earliest detailed naturalists' accounts, dating back to the l820s, peat 
cutting before then had had relatively little effect on the flora and fauna. So, it seems 
reasonable to concentrate on the last 170 years of peat cutting; this is also the period 
for which fairly reliable information is available.  
 
In the absence of ledgers and maps of workings, it is difficult to quantify the volume 
or area of peat cutting. Even in recent years, commercial confidentiality means that 
few figures have been published. Despite the problems, it is possible to identify the 
broad trends, as shown in Figure 1, which also shows the estimates of area and 
tonnage which it is possible to derive from statements in the literature.  



 

 
Contrary to expectations, peat extraction has not increased steadily over time. Massive 
fluctuations in activity have followed market forces. The first half of the nineteenth 
century saw peat cutting mainly for fuel. A large number of small companies was 
involved at this time, including many names now preserved in the local landscape: 
Casson, Elmhirst, Gossip, Durham, and Creyke. William Casson appears to have been 
the first to appreciate the horticultural value of peat. But, rather than selling it as 
compost, in the l830s he established a market garden on the southern side of Thorne 
Moors (Limbert, in press). Here he grew and sold tens of thousands of Rhododendron, 
and a variety of other ericaceous shrubs, too. The Rhododendron, in particular, 
flourished and is now well-established on both Moors, though mainly south-western 
on Thorne Moors still. The only other peatland plant which is known to have survived 
to the present is the North American Sheep Laurel Kalmia angustifolia, which 
dominates an area about 15m square on the part of the Moors still known as "Casson's 
Garden".  
 
Around 1850, the potential of peat as animal litter was noted. This business gathered 
momentum in the 1880s, a time when enormous numbers of horses and ponies were 
used in transport, and when the expansion of coal mining was ending the use of peat 
for fuel (Ensor, 1936; Matthew, 1984). A high proportion of London's trolley-bus 
horses were probably stabled On Thorne Moors peat at the turn of the century. The 
earliest diggings which have provided a vegetated modern surface probably date from 
about 1880.  
 
In the late nineteenth and early twentieth century, two very different methods of hand 
graving were used extensively at Thorne. additionally, a small area in the north-west 
of Thorne Moors was dug deeply, to provide the dense, black peat that was used to 
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fuel the steam engines at the Paraffin Mill. When abandoned and flooded, these 
workings became the 'Paraffin Ponds', which are deeper and different in character 
from the rest of the Moors.  
 
In 1894 (not in the 1870s, as recorded by Smart et a1, 1986), the first Dutch 
immigrant workers were brought to Thorne Moors, and settled in the terraced houses 
to the north of Moorends which are still known as 'Dutch Row'. They introduced a 
new extraction technique which came to be known, unsurprisingly, as 'Dutch graving'. 
 
From 1894 until the 1930s, the two different techniques of hand graving were being 
used simultaneously On different parts of the Moors. Dutch graving produced wider, 
somewhat shallower cuttings, and occupied about 500 ha on the western side of 
Thorne Moors, as far east as Thousand Acre Drain (Figure 2), The best-known 
surviving feature of the Dutch peat industry on Thorne is the networks of canals in the 
NNR and the area to the north and east. These were used by horse-drawn barges, 
transporting peat to the Paraffin Mill, from 1895 until 1922. They now support 
vegetation and invertebrates with more of a fenland character than the cuttings 
themselves.  
 
The southern series of canals may have been partly clay-lined, and the towpath of the 
long linking canal was well embanked with mineral soil. The central portion of this 
series is now within the NNR. and the towpath of the linking canal forms the 
Reserve's northern boundary. These canals now contain some fine wet peat habitats: 
large Sphagnum hummocks, expanses of sundew (Drosera rotundifolia), a few Royal 
Fern (Osmunda regalls), and in some years, carpets of bladderwort (Utricularis 
vulgaris). 
 
Perhaps because of clay puddling in the bottom of some of the canals, combined with 
nutrient-rich (or even slightly brackish) water reaching them from the Moor edge, the 
southern canals contain a diverse range of rich and poor fen communities, as well as 
assemblages characteristic of acid mire. Plants such as Saw-sedge (Cladium mariscus) 
and Lesser Bulrush (Typha angustlfolia) survive in the canals, together with a few 
ca1cicole molluscs, such as Vertigo pygmaea. These species would probably have 
occurred on the margins of the intact mire before human interference, and their 
survival in a refugium such as the canals is important if the full range of mire habitats 
is eventually to develop agsin. The canals in this series which are still outside the 
NNR are also of considerable (and subtly different) botanical interest.  



 

 
The northern canals, beyond the NNR boundary, were generally more acidic and less 
clay- or warp-influenced than the southern series. As such they supported, for 
example, the largest Royal Ferns seen on the Moors in recent years, and charophytes 
which have not been found elsewhere (Limbert, 1987b). The whole of this series of 
canals has recently been drained, beginning in the Spring of 1989; the vegetation has 
been damaged, but has not yet been removed.  
 
While the large Dutch company, probably employing in excess of 300 people, worked 
a well-defined parcel of land, several smaller companies were operating on other parts 
of the Moors at the same time, mainly using the alternative method of digging, 
English hand graving. This produced rather narrower, deeper cuttings, and was the 
method used in the southern and south-eastern parts of Thorne, on Crowle Moors, and 
on Hatfield Moors. It is estimated that in 1905, a total of 70,000 tons of peat were 
removed from Thorne Moors (all dug by hand).  
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The two forms of graving are believed to have had different effects on the vegetation 
succession which developed in the cuttings. It is known that a high water table was 
maintained in the area of the canals (A J Eversham, pers. comm.). The Dutchmen may 
well have thrown the wettest vegetation into already-flooded cuttings; this may be 
why only the Dutch cuttings seem to have since developed multi-species Sphagnum 
hummocks. English gravers tended to make more use of the cut surface vegetation: 
when beginning to cut a new area of moor, a worker would first slice away the surface 
vegetation. However, providing there were no trees present, he would place this, 
living side up, next to his cutting, to form a cushion on which the cut turves would lie. 
Some plant and invertebrate species, perhaps those associated with intermediate 
wetness, would be expected to survive better in this cutting regime. Of the 
invertebrates, the Red Data Book reed-beetle Donacia obscura, and several rare 
spiders, including the raft spider, Dolomedes fimbriatus and a jumping spider, Bianor 
aurocinctus, are recorded only from the older English gravings.  
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Peat production on Thorne was probably greatest in tonnage and volume c19l0, after 
which horses began to be replaced by petrol engines and the market for litter for 
stabling declined. The canals were not used by barges after the 1920s, when a fire 
severely damaged the Paraffin Mill. Hand graving was the only method of peat-
cutting on Thorne or Hatfield Moors until the 1960s; and until the 1950s, the waggons 
of peat were horse-drawn to the factories, and moved by manpower within the factory 
yard. Ironically, as diesel engines replaced horses for traction on the Moors in the 
1950s, the change throughout British industry signalled the end of the market for peat 
as horse-litter. By the late 1950s, the whole extractive industry at Thorne and Hatfield 
had reduced to less than a tenth its maximum extent (Figure 3).  

The period 1920 to 1965 (roughly the end of the hand graving era) produced a range 
of surface patterns, all of which left dry baulks standing between wet cuttings, but in 
various configurations and with subtly different effects on the flora and fauna. As well 
as 'Dutch' and 'English', a further variant appeared in the 1930s-l950s, when Irish 
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workers arrived and used their own modification of the Dutch method. Most post-
1920 cuttings were doubtless second cuts over areas that had been drained and worked 
earlier. Despite these complications, it is possible to define the approximate date of 
last cutting for most of the currently vegetated parts of Thorne Moors: these are 
shown in Figure 4.  
 

WILDLIFE RECOLONISATION DURING HAND-DIGGING 
 
If so much of the Moors was being drained and cut over, how did so many of the 
Moors' plants and animals survive? Losses seem to have been confined to plants 
requiring deep water in bog pools, such as Rannoch-rush (Scheuchzeria palustris) and 
Bog Sedge (Carex limosa) (Limbert, 1990). A few species may have been quick to 
colonise the canals and the ditches which contained permanent standing water. The 
diversity of the Sphagnum bog-mosses in the canals suggests they colonised at a time 
when much of the Moors' surface had not been severely modified.  
 
Figures 2, 3 and 5 show the total area of Thorne Moors being cut at different times 
over the past 90 years, and the amount of peat being removed is plotted in Figure 1. 
There are a few other measures of the scale of peat-digging operations which are 
useful when considering the likelihood of successful recolonisation by vegetation and 
fauna. During hand graving:  
 

The area of peat cut by a group of gravers working together would rarely be 
above 50-100 acres. The Moors were thus a patchwork of vegetation in 
different stages of recolonisation after cutting, and the individual blocks of 
uniform habitat would rarely be larger than 100 acres.  
 
The length of individual cuttings would rarely exceed 10 chains in length 
(cuttings can be regarded as linear features: workers were paid 'by the chain' (1 
chain - 22 yards -20 m) even in the 1980s).  
 
The working method also meant that bare, de-vegetated peat would usually be 
within 5 m of living vegetation containing many of the typical moors plants 
and invertebrates.  
 
The rate of cutting was so slow that a patch of cut peat was seldom re-cut 
again in less than 10-20 years; hand graved once between 1900 and 1950 were 
not re-cut until the mechanised era.  

 
These four measures of the impact of cutting methods are tabulated, for each of the 
major methods, in Figure 9. This shows clearly how hand graving left far more 
vegetation within cut-over areas, whereas later techniques exploited increasingly 
larger areas, removing the patchwork effect and leaving very much greater distances 
for plants and animals to cross if they were to recolonise.  

 
MECHANICAL BLOCK CUTTING 

 
Since the development of a horticultural peat industry, and the arrival of Fisons at 
Thorne and Hatfield in the 1960s, mechanical cutting has replaced hand graving.  
 
Fisons bought almost all of Thorne and Hatfield Moors, all the peat cutting planning 
permissions, and all the mills, for c£250,000 in 1963. Fisons developed the new 



 

 16

market for horticultural composts rapidly. Simultaneously, they began mechanising 
the cutting operation. At this rime, the Moors were opened up for cutting in small 
patches (1-200 acres), and cut in linear strips with vegetation left intact in between. 
The overall impression was of a green landscape with small temporary bare areas 
within it: the trenches of the machine cuttings themselves would be re-vegetated 
within 5-10 years. In the early 1970s, there were a few cuttings as long as 43 chains 
(865 m), but these were considered too long to be worked efficiently by the then 
current methods.  
 
As mentioned above, until the 1960s most of Hatfield Moors had never been cut over, 
although it had been partially drained in the 19th century. The introduction of 
mechanical block cutting opened up Hatfield and larger areas of Thorne. Initially, 
block cut areas resembled hand graving in having all the more tolerant of the 
characteristic bog plants, especially the cottongrasses Eriophorum angustifolium and 
E. vaginatum, growing in their wetter parts, and heather-dominated communities in 
the drier baulks. The area immediately south of the NNR is typical of 1970s' cuttings, 
in this case abandoned c1974.  
 
During the 1970s, the horticultural market expanded gradually, and so did the area 
cut; but much vegetation still remained on both Moors.  
 
However, by 1978, the peat cutting landscape was changing. By slight modifications 
of the methods of moving peat across the Moors, longer cuttings became the norm: 
there were '60-chain flats' (1.2 km) on Thorne Moors, and the first block of '150-chain 
flats' (3 km) to the south of Lindholme Road on Hatfield. These extensive cuttings on 
Hatfield were also the first to be repeatedly re-cut on a short rotation, and kept 'tidy', 
without strips of vegetation between the cuttings. This tendency was one of the most 
damaging to wildlife: it resulted in the complete absence of all vegetation, even 
drought-tolerant species such as birch, between the cuttings. The loss of vegetation in 
turn reduced the breeding bird populations, even common species such as Pied 
Wagtails, Skylarks and Meadow Pipits being very sparse in the intensively worked 
areas: Goole Moors, in particular, had very little vegetation and. few birds remaining 
by 1982.  
 

PEAT MILLING 
 
At about the same time as the 'tidying up' of cuttings, peat milling was introduced, 
first on Hatfield, then about 1985 on Thorne Moors. Instead of periodically cutting 
trenches among an otherwise undisturbed peat surface, now the whole surface of an 
area was regularly skimmed, taking a depth of only 4-6 cm of peat each time, but 
repeating the process more often, routinely on a 3-6 week cycle, and in very dry 
weather, more than once a day. Milling also produces a completely flat, uniformly dry 
surface, lacking the 'baulks and bottoms' which had been a feature of the industry for 
the previous century.  
 



 

Having evaluated the milling process on Hatfield Moors, where the cut area increased 
considerably (Figure 6), milling was introduced to Thorne Moors. Goole Moors had, 
by the mid-1980s, been cut intensively and 'tidied up', so the introduction of milling 
was merely the final stage in stripping it completely. Major extensions of cutting took 
place in 1988 and 1989. Figure 5 shows the extent of cutting on Thorne in winter 
1988-89, with the more recent clearances added to this.  
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No areas of milled peat have yet been abandoned long enough for the vegetation 
succession to be studied, or for their colonisation by invertebrates to be commented 

upon. The first area where such research could be carried out would be on Hatfield 
Moors north of Lindholme Bank Road, which has recently been set aside. It is 
understood that milling on the eastern part of Goole Moors will be completed in 1991. 
This also offers the chance to monitor the fate of a milled peat surface.  
 
Drainage of the Moors keeps one step ahead of clearance and cutting. The recent 
expansions have been accompanied by the most active programme of ditch-digging in 
the last century. The new drains are larger than any which have been dug before, with 
the sole exception of the Warping Drains. They are up to 3 m wide and 2 m deep, and 
have shown themselves able to drain large areas which have been flooded and 
undisturbed for decades or centuries, such as Mill Drain Marsh and the Shoulder o' 
Mutton Well, in a matter of days. The series of maps in Figures 7 and 8 show the 
major new drains since 1970.  
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[Certain of the 'new' drains in the south-east of Thorne Moors are described by Fisons 
as 'opening up existing drains'. The linear channels in question date from the 1920s or 
earlier. They had contained 40 cm deep standing water with floating Sphagnum since 
at least the 1930s, and had not aided the movement of water since that time. It is a 
matter of semantics whether a 60-years-old trench containing species-rich mire 
vegetation is a 'drain' or a 'linear bog-pool'. The channels were deepened, and their 
vegetation scraped out by mechanical diggers, in February 1990, and it is agreed that 
the channels now function as drains.]  
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FIGURE 9 
 

SCALE AND IMPACT OF DIFFERENT METHODS OF PEAT CUTTINGS 
 
 Technique  Area of 

patches 
(acres)  

Length of 
cuttings 
(chains)  

Distance of bare peat 
from intact 
vegetation  

Mean time 
between re-
cutting  

Hand 
graving  

50-100  < 10  5 m  10+ years  

Pre-1975 
machine  

1-200  10-20  10-20 m  2 years  

Post-1975 
machine  

up to 500  to 60 (T)      
to 150 (H)  

100-200 m  1 year  

Milling  500-1,000  50-160  500-2.000 m  1-2 months  
 
 

CONCLUSIONS 
 
Figure 8b shows the areas of the Moors currently being dried out by new drains, the 
areas cleared of vegetation, and the areas of active milling. Little of Thorne Moors, 
and still less of Hatfield, remains vegetated and wet. This paper is intended primarily 
to document the effects of changing land use on the wildlife of Thorne and Hatfield 
Moors, and not to evaluate what remains. However, it is hard to avoid the conclusion 
that the currently vegetated area of the Moors is of very considerable conservation 
value: this suggests that all which remains ought to be viewed as part of the minimum 
acceptable refugia. As each of the remaining areas is drained, more species will 
become extinct on the Moors; and some will thereby become extinct in the British 
Isles.  
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PEAT-CUTTING AND THE INVERTEBRATE FAUNA OF LOWLAND 
PEATLAND:  

THORNE AND HATFIELD MOORS IN A NATIONAL CONTEXT 
 

Dr Roger S Key, Chief Scientist's Directorate, Nature Conservancy Council 
 
Lowland fen peatlands are among the richest habitats in Britain for their invertebrate 
faunas. Lowland acid peatlands, the raised mires such as those of the Humberhead 
Levels, West Wales and the Solway, naturally support less species-rich communities 
of invertebrates than do their fenland counterparts, but those species that do occur 
there tend to be specialists with exacting life history requirements, vulnerable to 
changes in their habitat. The diversity of fauna of these acid peatlands is agumented 
by species inhabiting the natural interface between lowland mire and surrounding 
vegetation, often fen, poor fen, reedswamp or carr, as well as the true inhabitants of 
these other types of habitat. The current total number of species of insect recorded 
from Thorne Moors in the Humberhead Levels is in excess of 2,500 (Skidmore, 
Limbert & Eversham, 1985) and this total is being added to annually. Hatfield Moors 
has been far less intensively studied, but still has a diverse recorded fauna, with a high 
proportion of rare and scarce species.  
 
The lowland mire habitat has become so rare in Britain as a result of human activities, 
in particular agricultural reclamation, drainage and peat-cutting, that many of the 
associated species have declined to the extent that they warranted recognition either in 
the Insect Red Data Book (Shirt, 1987) or in the NCG's reviews of scarcer species 
(Ball, 1986). A number of very rare species of invertebrate are restricted to these 
habitats. The ground beetle, Bembidion humerale, and the pill beetle, Curimopsis 
nigrita, have been found on the two largest peatlands of the Humberhead Levels, 
Thorne Moors and Hatfield Moors, and nowhere else in Britain. Both are categorised 
as endangered in the Insect Red Data Book.  
 
The lowland peatlands of central Britain are also of biogeographical interest in that 
boreal, moorland or montane peatland species, for example the shorebug, Teloleuca 
pellucens, co-exist with species more typical of southern peatlands such as the New 
Forest bogs or the wetter parts of the southern lowland heathlands, for example the 
shorebug, Hicracanthia marginalis. The only site in Britain where these two species 
with contrasting distributions have been found together is on Thorne Moors. The 
limits of many species' ranges lie on or close to the Humber-Mersey line, so the 
geographic position of Thorne and Hatfield Moors plays an important part in their 
faunal diversity. A separate subspecies of at least one northern species, ssp davus of 
Coenonympha tullia, the Large Heath butterfly, is recognised only from the lowland 
peatlands of central Britain and has declined considerably with the destruction of its 
former sites. A more detailed analysis of the biogeographical importance of Thorne 
Moors is given by Skidmore. et al (1985), but a few simple statistics illustrate the 
value of the two Moors.  
 
If points are allocated to each recorded species, according to its national and regional 
status, an 'Invertebrate Index' can be calculated. Using this measure, Thorne Moors 
proves to be the richest locality in Northern England for invertebrates, and Hatfield 
Moors is the 10th richest. Compared with other lowland peatland sites, Thorne ranks 
fourth in Great Britain, and is narrowly beaten only by four fenland sites in East 
Anglia. In other words, Thorne is the richest acid peatland site in the country. On the 
strength of its recorded fauna, Hatfield is the fourth richest lowland raised mire in 
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Britain. (NB: the Invertebrate Index is heavily influenced by recording activity, so an 
under-worked site such as Hatfield will score disproportionately low. Thorne has been 
quite intensively studied, but so have many of the other 'top sites' such as 
Woodwalton Fen, Wicken, or the Somerset Levels.)  
 
A high proportion of the remaining examples of lowland raised mire habitat have been 
recognised by the NCC's Invertebrate Site Register as supporting significant 
assemblages of rare invertebrates, such that they warrant recognition as Sites of 
Special Scientific Interest purely on their invertebrate fauna (eg. Key, 1986).  
 
Of prime importance to the invertebrates of these peatlands is the hydrology of their 
environment. Almost all species restricted to peatland are obligate hygrophiles at 
some stage in their life history, many being aquatic or inhabiting wet moss or 
accumulations of wet plant litter. These species are very vulnerable even to short 
periods with unsuitable hydrological conditions such as might be caused by drainage 
of adjoining peatland prior to peat-winning. Less fastidious species do also inhabit 
these peatlands, but these tend to be more widespread species, responding more to 
other aspects of their environment such as vegetation structure than to the hydrology, 
and these tend also to occur in other habitats such as heathland or even arable land.  
 
Microhabitats of particular importance to invertebrates in these peatlands include: 
 
Sphagnum moss communities  Specialist species inhabit Sphagnum with different 
water content and hummock structure. Predatory ground beetles (eg Agonum ericeti) 
and wolf spiders (eg Pirata piscatorius) range over the surface of the moss, while 
other species live within the moss hummock itself (eg the larva of the cranefly 
Phalacrocera replicata) or in the water in which the moss is growing (eg beetles of 
genus Cyphon).  
 
Ericaceous wet heath  Peatland specialists tend to be those species inhabiting the 
accumulation of damp litter beneath the heather. The endangered pill beetle 
Curimopsis nigrita lives at the interface between litter and wet peat where there is 
heather.  
 
Bog dominated by sedge or cotton grass  A small number of phytophagous species 
feed on the foliage of plants such as cottongrass - for example the Large Heath 
butterfly. Rather more species are associated with the litter accumulating beneath the 
plants or are dependent on the tussock structure afforded by the plants, which 
provides either cover and retreats, such as for the lygaeid bug Lamproplax picea or 
various beetles of the families Carabidae and Staphylinidae, or sites for web-spinning 
spiders such as the orb web spider Neoscona adianta.  
 
Peat pools  A rich assemblage of water beetles, dragonflies, water bugs and flies with 
aquatic larvae inhabit Sphagnum-dominated pools or ones with peaty water. While 
few of these are restricted entirely to lowland raised mires, a proportion are 
predominantly northern in distribution and therefore of biogeographic interest when 
occurring in peat bogs in the central parts of Britain. Traditional peat-cutting 
techniques have frequently favoured this fauna in leaving a varied topography with 
numerous hollows cutting into the water table.  
 
Bare, wet peat  (particularly in association with peat pools or old peatcuttings). 
Naturally occurring bare peat is probably one of the rarest microhabitats within a 
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natural raised mire ecosystem, but it is one which is richly exploited by specialist 
invertebrates, in particular by visually hunting diurnal predators which need open 
space in which to hunt. The endangered ground beetle, Bembidion humerale, is typical 
of the narrow band of wet peat at the margin of certain types of pool, particularly 
where there is a thin covering felt of algae. A number of peatland Diptera also exploit 
this habitat, their larvae developing in the semi-liquid peat and the adults often 
running rapidly over the peat surface, for example flies of the family Ephydridae. The 
presence of overhanging vegetation, in the form of heather or cottongrass tussocks, 
may be critical for species inhabiting this microhabitat, providing cover and retreats 
for the insects. Certain types of peat-cutting increase this type of habitat considerably 
when compared with the uncut peatland. The margins of some drainage ditches may 
provide a similar habitat, and the hollows left by traditional peat-cutting techniques, if 
sufficiently wet, may become colonised by this fauna.  
 
Associated habitats.  Lowland raised mires are frequently surrounded by and grade 
into other natural vegetation types, most frequently poor fen, fen, reedswamp and carr 
woodland, less frequently coastal habitats such as saltmarsh and sand-dune. the saline-
influenced marginal vegetation at Thorne Moors is of particular significance for its 
invertebrates, supporting a range of species otherwise known principally from coastal 
habitats. A crucial factor in the survival of the full range of peatland microhabitats, 
and the wide variety of associated habitats, is the Thorne and Hatfield Moors. The 
larger a site, the better is the chance that it will contain all the important features on 
which rare and specialised invertebrates depend. Thorne and Hatfield Moors are the 
two largest lowland raised mires in Britain, which helps to explain their exceptional 
richness for invertebrates.  

 
CUT-OVER PEAT 

 
Traditional methods of peat extraction, hand-cutting or the turf-block/ peat-baulk 
system, generally do not appear to have seriously endangered the continued survival 
of the peatland invertebrates, at least not where natural mire community regeneration 
has continued apace with the peatcutting activities. Indeed, the populations of some 
species may initially benefit from the increased mosaic of habitat diversity, wet 
hollows with bare peat margins and increased tussockiness that frequently result from 
these methods of peat extraction. Regeneration of a small amount of birch and sallow 
may also benefit certain heathland/peatland phytophagous species but quite frequently 
lead to problems of succession to woodland, leading to loss of peatland habitat.  
 
In contrast, milled or sausage-extracted peatland tends to be very inimicable to typical 
peatland species, notably because of the drainage of the habitat that precedes the 
cutting, leading to a very dry surface, coupled with the complete loss of vegetation 
which provides food and cover. A very small number of dry, open-ground species do 
utilise the aftermath of these cutting methods, but these are ubiquitous species, typical 
of disturbed or arable ground, or the less fastidious elements of the heathland fauna 
that may have been present on the site. Species typical of the bare peat in the uncut or 
traditionally cut-over peatland do not exploit milled-over peatlands as they are too dry 
and lack surrounding cover. Vegetation regeneration on such surfaces is most 
frequently dominated by dense bracken and/or birch scrub, neither habitat being 
suitable for mire-associated invertebrates.  
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RESTORATION OF PEATLAND 
 
Entomologists have perhaps more cause to be sceptical concerning proposals to 
restore peatlands to their original mire conditions after peat-winning operations than 
have other conservation workers. While it may eventually be possible, by the 
judicious introduction of component plant species, to re-create an actively growing 
peat surface, with the same appearance and botanical composition as a natural system, 
this method is not an option for communities of invertebrates. It would be logistically 
impossible to attempt re-introduction of the thousands of species involved, 
particularly as the ecology of most species of invertebrates, even in some of the most 
well-recorded groups, is so poorly understood that the methodology for such a re-
introduction programme could not be worked out.  
 
The fauna re-establishing itself on a regenerated mire would therefore, of necessity, 
have to result from natural re-colonisation. The success or otherwise of this would be 
dependent on the presence of a refugium where the species are able to exist while the 
cutting operations are continuing, ie. an area of high-quality, undisturbed peatland. 
This refugium would have to be very close to the re-generating area, as many species 
of invertebrate, including peatland species, are flightless and slow or 'reluctant' to 
colonise or re-colonise new territory, particularly if the new habitat is separated from 
the refugium by non-suitable habitat. It would, in fact, need to be directly adjacent to 
the cut-over area and would therefore be likely to be vulnerable to the influence of 
drainage operations etc. carried out there.  
 
The extremely specialised nature of most invertebrate species also necessitates that 
the refugium would need to be very diverse, in order to cater for the diversity of niche 
requirements of the various invertebrates, and very large, to circumvent the likelihood 
of chance extinctions likely on small sites. The habitat quality on the refugium would 
also need to be maintained to the highest level for the invertebrates which, with 
largely annual life cycles, need ideal conditions continually if they are to survive. Its 
fauna would therefore be vulnerable to even a short period of unfavourable conditions 
such as drought or fire, which could cause large numbers of extinctions.  
 
Finally, in the event of some attempt having been made to re-establish some of the 
fauna, there is no way in which the success of the operation could realistically be 
judged. At Thorne Moors, for example, invertebrate recording has been going on for 
over a century, and yet the rate at which additional species are being discovered there 
shows no sign of abating. These new species are not ones colonising the site anew, but 
rather are species previously overlooked, perhaps occurring at extremely low densities 
or only revealed by novel invertebrate recording techniques. It is, therefore, 
impossible to establish a comprehensive baseline inventory of species at any 
particular site before peat-cutting operations begin, and this would apply equally to 
attempts to monitor the re-establishment of the fauna. At best, a small number of 
easily recorded 'target' species might be chosen as representatives to monitor. Almost 
inevitably the successful re-colonation of a small number of conspicuous species 
would be interpreted as success for the re-establishment technique and used as a 
precedent argument for the continued exploitation of pristine sites or ones that have 
only been cut over by traditional means.  
 
In conclusion, the lowland peatlands of Britain are of national importance for the 
conservation of this country's invertebrate fauna, being of zoogeographical 
importance as well as supporting large numbers of rare, and in some cases, very rare 
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species. This fauna has been considerably reduced by the loss of habitat resulting 
from a number of human activities, including peat-cutting. There is considerable 
doubt that any kind of peatland re-generation programme could accomnodate more 
than a proportion of the invertebrate assemblage associated with this and associated 
habitats. The remaining intact, or only lightly damaged, examples of this habitat must 
not, therefore, be in effect 'traded off' against the dangers and uncertainties 
concomitant with attempts at re-establishment of the habitat on cut-over sites. 
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INTRODUCTION  
 

The past and present insect fauna of Thorne Moors is unusually well documented. 
Most of the available records were reviewed by Skidmore et al (1987), and intensive 
recording during 1990 is summarised by Heaver and Eversham (1991). Hatfield 
Moors has consistently received less attention from naturalists than Thorne Moors 
(Eversham and Lynes, 1983; Limbert, 1985), and has perhaps suffered most from the 
lack of entomological study. Little has been published on Hatfield's invertebrates; 
most of the records used in this paper derive from the authors' unpublished records 
(evaluated by Key, 1986).  
 
Because of this historical and continuing imbalance of recording, this paper 
concentrates on the changes which Thorne Moors' fauna has undergone in the past 
170 years, and fewer examples are drawn from Hatfield Moors. However, the 
fragmentary information which exists strongly suggests that Hatfield Moors has 
suffered in the same ways, and probably to an even greater degree, than Thorne 
Moors, although its fauna and flora are different in several important respects 
(Eversham, 1991).  
 
For a few groups of organisms, roughly equal effort has been expended on the two 
Moors. In particular, the lichens and the molluscs have received similar numbers of 
days' fieldwork by one of the authors (BCE), who is responsible for most of the 
records. In these cases, Hatfield has proven to be just as rich and important as Thorne, 
and in some respects was perhaps even more valuable, at least until the early 1980s.  
 
Thorne Moors has benefited from considerable palaeoecological research, which has 
revealed the most extensive fossil insect fauna of any site yet discovered in Britain, 
mostly associated with the primary forest, the Urwald (Buckland, 1979). The 
woodland fauna occurring on Thorne Moors in the Bronze Age contained many 
species which are now rare or extinct in Britain; the assemblage would be regarded to-
day as highly exceptional anywhere in Europe, and no equivalent sites survive in the 
British Isles (Shirt, 1987). Thorne and Hatfield Moors still support a rich and 
important woodland invertebrate fauna, including several 'ancient woodland indicator 
species' (Skidmore et al, 1987); but the changes in this element over the past 3,000 
years are a salutary reminder of the over-riding impact of human activity on the 
landscape.  
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This paper deals only with changes occurring since the l820s, when the first written 
records and museum specimens from the Moors began to be kept. It thus focuses on 
the period after forest clearance, when first drainage and then peat cutting became the 
dominant factors influencing the fauna.  
 

HISTORICAL CHANGES: EVALUATING THE EVIDENCE 
 
In trying to document losses and gains from the invertebrate fauna, one has to allow 
for the nature of invertebrate recording. Many species are hard to locate without very 
specific search techniques, or are recognisable only to an experienced specialist. 
Others are highly seasonal, and would be overlooked if the Moors were not visited at 
the appropriate time of year. In many groups, it is thus difficult to determine with 
absolute certainty whether a species is still present on the Moors, let alone when it 
may have become extinct (if it has disappeared), or when it first arrived (if it is 
thought to be a recent colonist).  
 
Despite these problems, it is possible to select species in groups such as the 
Lepidoptera, which have been quite thoroughly examined at several periods over the 
past century, for which the absence of a record for a species over several decades is 
strong evidence of its demise. In other orders, individual species may be chosen 
which, by reason of their size, microhabitat, or behaviour, are not difficult to locate if 
present, so that their prolonged absence from the records may reasonably be taken to 
indicate their extinction. Such choices of species are to an extent subjective. However, 
all of the apparently-extinct species included in the following tables have been 
searched for carefully, in suitable habitats, on both Moors on several or many 
occasions in the period 1980-1990, without success. The intensive 1990 survey 
provides further partial validation: the lists of putative extinctions were first drawn up 
without reference to the 1990 data, and only later cross-referenced to it. Of the 85 
species originally listed, only two (Teratocoris saundersi, last seen on Thorne in 
1979, and Trigonotylus ruficornis, last seen in 1978) were re-found on Thorne in 
1990, and one species, Hallodapus rufescens, was found on Hatfield having last been 
recorded on Thorne in 1837. Thus, although one hopes that future surveys may re-
discover more of the listed species, this now seems unlikely.  
 
In a few orders of insects, all the species are conspicuous enough, and historical 
fieldwork was thorough enough, to be confident that earlier observers would have 
found the species if they were present, and that the species could not linger undetected 
on the Moors to-day. Table 1 lists the species of Odonata and Orthopteroid groups 
which have become extinct on the Moors, or have colonised, since recording began. 
These nine extinctions and one arrival come from a total fauna of only 27 species in 
these orders on the two Moors.  
 
The first losses in the Odonata parallel the documented changes in the flora. The 
Downy Emerald Dragonfly (Cordulia aenea) and the White-faced Dragonfly 
(Leucorrhinia dubia), are peatland species which require undisturbed pools in which 
to breed. Such pools or 'wells' were plentiful on the Moors in the early nineteenth 
century, but disappeared during drainage, and with them plant species such as 
Rannoch-rush (Scheuchzeria palustris) and Mud Sedge (Carex limosa) (Limbert, 
1990).  
 
Other losses represent species close to their northern range limit in Britain, which 
would be sensitive to slight changes in climate (or periods of adverse weather) : the 
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Emperor Dragonfly (Anax imperator) and the Slender Groundhopper (Tetrix subulata) 
have not been found breeding as far north as Thorne since the 1837 records (Merritt et 
al, in press; Marshall and Haes, 1988). The Variable Damselfly (Coenagrion 
pulchellum) is mainly a fenland species in central and northern England, and is 
sensitive to pollution and drainage; its loss from Hatfield Moors coincided with the 
widespread use of pesticides and fertilizers on local farmland, although it still survives 
in grazing-marsh ditches a few miles south of Hatfield Moors.  
 
HISTORICAL CHANGES WITHIN HABITATS  
 
With the exception of the Odonata and Orthopteroids, no order has been surveyed 
thoroughly enough over a long period for a full 'balance sheet' of extinctions and 
arrivals to be drawn up. Even among a 'popular' group such as the butterflies, the 
current status of a few species, including the Green Hairstreak (Callophrys rubi) and 
the Dark Green Fritillary (Argynnis aglaja), is uncertain.  
 
For these and other groups, the more readily recorded species, for which information 
is most reliable and comprehensive, may be considered individually. The resulting 
lists of miscellaneous species from a wide range of groups are arranged by broad 
habitats in Tables 2 to 5.  
 
Table 2 lists the probable extinctions among the peatland fauna. Although amounting 
to only 11 species, this is almost 10% of the recorded fauna for the habitat, and all of 
the species are nationally rare or scarce. The losses represent a range of habitats 
within peatlands. The two Odonata, as already mentioned, require well-vegetated 
pools and disappeared through drainage. Others, such as the Silver-studded Blue 
(Plebejus argus) were probably lost in the nineteenth century when much of the 
Moors' surface was converted to agriculture by warping. The remainder probably 
depended on a particular wet peat microsite, which may always have been very local 
on the Moors, and which was particularly vulnerable to destruction through peat 
cutting. For example, the shorebug Hicracanthia marginalis is known to have 
occurred only in a small area near Casson's Garden, where it lived in small damp 
hollows among Cross-leaved Heath and Heather (Crossley, 1977). Most of the area 
was cleared and cut for peat c1980. The conspicuous and brightly coloured ground-
beetle Carabus nitens lives among Sphagnum bogmoss, so may be particularly 
sensitive to intense drainage, such as occurred in the 1980s. The plume-moth 
Buckleria paludum feeds as a larva on the underside of the leaves of sundews 
(Drosera); although Round-leaved Sundew (D rotundifolia) still survives and is 
sometimes locally abundant, many of the largest patches have been lost to peat 
cutting, and in other areas it is not abundant every year, probably because of the 
lowered water table. Many insects are unable to cope with marked fluctuations in 
host-plant abundance.  
 
Even species which have not yet become extinct may have declined drastically as a 
result of peatland habitat loss. According to the Doncaster entomologist, George 
Hyde, who had unparalleled experience throughout Britain, the Large Heath butterfly 
(Coenonympha tullia) populations on Hatfield Moors in the 1950s and 1960s were the 
largest in the country, certainly numbering many thousands. Now, the species is 
confined to one small area, and no more than a few dozen adults are seen each year. 
 
Drainage of both Moors has intensified in the 1980s, and the introduction of pumps on 
Thorne Moors has caused marked changes in the wet peat -fauna. It is too early to 
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document extinctions with confidence, but there is unequivocal evidence of massive 
changes in abundance of wet peat insects over a few years. Over much of Thorne 
Moors in the 1970s, vast numbers of nationally scarce flies such as Stilpon sublunata, 
Pogonota barbata, Cordilura rufimana and Ochthera mantis could be seen around 
peat pools. Now, only occasional individuals of these species are found, and almost 
all of the pools themselves have been drained.  
 
A few species have become much more abundant on Thorne Moors during the 1970s 
and 1980s. Most conspicuous of these is probably the Green Tigerbeetle (Cicindela 
campestris) which was seldom seen in the early 1970s, but is now widespread on the 
Moors on the drier baulks, especially on the NNR. Significantly, it is a species 
associated with dry heathland and grassland. not with peat bogs.  
 
The clearest objective measure of changes to the wet peat fauna comes from trapping 
muscid flies on the Moors, by Malaise trap in 1987 and with water traps in 1990. Two 
species, chosen because their ecology is well understood (Skidmore, 1985), serve as a 
sensitive barometer of the state of the habitats. The nationally endangered Phaonia 
jaroschewskii, now know only from Thorne Moors, inhabits wet Sphagnum moss as a 
larva. In 1987, it was the most abundant fly trapped on the Thorne NNR, its numbers 
being far greater than those of any other muscid. The 1990 traps caught more muscids 
on the NNR than the 1987 Malaise trap (435, compared with 332), but not a single P 
jaroschewskii was taken on the NNR (although it survives on Crowle Moors and 
elsewhere). Its place had been taken by the common heathland fly Helina evecta, 
which breeds in humus soils and is tolerant of very dry or sandy conditions; it appears 
not to breed in waterlogged soils. There can be little doubt that the switch from P 
jaroschewskii to H evecca indicates a severe lowering of the water table of the NNR 
since 1987, and that this must be detrimental to many of the most important plants and 
animals on the reserve. The continued high water table on Crowle Moors (and, until 
drainage work in early 1990, on the south-eastern part of Thorne Moors), where P 
jaroschewskii still thrives, rules out the possibility that this is a result of lower than 
average rainfall; the explanation must lie in the new drains and the pumped drainage 
system installed in the late 1980s.  
 
The non-acid wetland species included in Table 3 combine several habitats. Most are 
characteristic of rich fens, and the wainscot moths are most often found in reedbeds of 
Phragmites australis. The ground-beetles Badister unipustulatus and Panagaeus 
cruxmajor are usually found on mud or damp, peaty soil among sedges and other lush 
fenland vegetation. They would have occurred on the fenny margins of the Moors, 
and so been vulnerable both to drainage for peat cutting on the Moors. and to adjacent 
agricultural changes. The loss of the two large Dytiscus diving-beetles (and probably 
of many other species not listed) coincides with the disappearance of the last areas of 
extensive fresh water on and near the Moors: most of the weedy ditches on the Moors 
have been cleared out and are now regularly pumped. those on the Moors edges are 
eutrophicated by agricultural fertilizers. and the less acid pools on the Moors have 
been drained, the largest and best-known, the Shoulder o' Mutton Well. in 1988.  
 
The two 'estuarine' species. the Short-winged Conehead (Conocephalus dorsalis) and 
the damselbug Nabicula lineata both thrive in damp. slightly brackish grassland and 
reedbeds, so might be expected to survive along the western edge of Thorne Moors. 
Their disappearance may be due to some subtle deterioration in the habitat. such as 
the reduction in saline water flow at Bell's Pond, or scrub encroachment at Inkle 
Moor.  
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The losses from the 'grassland' fauna shown in Table 4 reflect the national picture of 
habitat loss. The Forester Moth (Adscita statices) has disappeared from almost half its 
recorded localities since the 1940s, and losses have been particularly severe in the 
north (Heath and Emmett, 1985). The bumblebee Bombus subterraneus is now 
confined to a few sites near the south coast, largely due to the re-seeding and 
eutrophication of meadowland.  
 
Some of the grassland fauna occurred in marginal habitats on the Moors edges (prone 
to agricultural spray-drift). and others have probably suffered from the cessation of 
grazing of uncultivated warplands such as Inkle Moor. But several of the extinct 
species occurred on the Moors proper, the Grizzled Skipper butterfly (Pyrgus malvae) 
for instance, living on Snaith and Cowick Moors before the area was cleared and cut 
for peat in the late 1970s. The slightly more basic conditions along tramways 
undoubtedly favoured many grassland insects, and the loss of these narrow corridors 
of 'non-peat' habitat, through the use of heavy tractors rather than narrow-guage 
locomotives, and the application of herbicide. has speeded the decline of many 
commoner grassland insects such as the Small Copper butterfly (Lycaena phlaeas).  
 
The wooded fringes of 'Thorne and Hatfield Moors still support a diverse insect fauna. 
but the absence of recent records for the range of scarce and conspicuous species 
listed in Table 5 suggests that this fauna may be declining. Some of the best marginal 
woodland, such as Whittaker's Plantation on the southern edge of Thorne Moors, had 
largely been felled before it could be surveyed in detail by entomologists. Elsewhere, 
intensification of peat cutting has reduced the area of woodland, for example on the 
northern edge of Thorne Moors. Gravel extraction has destroyed some of the best 
sallow carr on the southern and western edges of Hatfield. The surviving areas, of 
which the most extensive is Will Pits, have also been damaged: a limestone road 10 m 
wide now bisects Will Pits, and dust from the heavy traffic here and along Swinefleet 
Warping Drain may have some impact.  
 

LOSSES OF HABITAT AND REDUCTION IN AREA 
 
All habitats on and around the two Moors have lost species during the past century. 
The loss of microsites such as bog pools is well documented, but other changes have 
been more subtle. Many invertebrates rely on a small-scale mosaic of microhabitats, 
utilising different parts of the habitat during different stages in their life (Key, 1988). 
The maintenance of this mosaic is more likely the larger the area of each habitat 
remaining. It is a commonplace of biogeography that large habitat 'islands' support 
more species than small ones (MacArthur and Wilson, 1967), and this principle has 
been built into the criteria for statutory wildlife site assessment (Ratcliffe, 1977).  
 
It follows that each small area of habitat which is destroyed (even if the loss is 
'temporary' in the sense that vegetation becomes re-established at a later date) will 
reduce the total fauna of the site. For example, the reclamation of Durham's Warping 
Drain for arable in 1983 virtually wiped out the Moors' only Great Crested Newts, and 
an important population of the Red Data Book pondsnail, Lymnaea glabra. The 
felling of the Scots Pine (Pinus sylvestris) in Mill Drain Marsh in 1989, apparently 
preparatory to peat cutting, has probably wiped out the only populations of the 
harvestspider Oligolophus hanseni and the plantbug Camptozygum aequale on Thorne 
Moors. The drainage of the oldest surviving area of revegetated hand graving, in the 
south-east of Thorne Moors, in early 1990, has threatened a much larger assemblage 
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of nationally rare species which are not found elsewhere on either Moors, of which 
the raft spider Dolomedes fimbriatus is the most striking.  
 
Many invertebrate species are highly specialised in their habitats, nationally scarce or 
rare, with a very patchy distribution, and tend not to be very mobile. Together, these 
properties make recolonisation after extinction at a site very unlikely. For example, 
the nearest raft spiders to Thorne Moors are probably in central Wales, and the species 
seldom leaves its heath-and-bog habitat.  
 
A final consideration, for the more mobile invertebrates, may be the total area of 
habitat present. It is well known that bird species often require a large territory or 
feeding area in order to breed successfully. There is growing evidence that, although 
not 'territorial', some invertebrates can sustain populations long-term only in large 
areas of habitat. The Northern Eggar Moth (Lasiocampa quercus callunae) occurs on 
heathland throughout Britain, but at its sites in Surrey, it occurs only on areas of 1 sq 
km or more, perhaps visiting the smaller pockets of habitat but not breeding. Even if a 
species does not become extinct immediately, reduction in the area of its habitat may 
have serious consequences. Isolation of butterfly populations in small 'habitat islands', 
such as the Swallowtail butterfly (Papilio machaon) in fenland sites, has led to a 
measurable genetic shift within the populations in just 60 years: the butterflies are 
smaller and their flight is less powerful (Dempster et al, 1976).  
 

CHANGES REFLECTING NATIONAL TRENDS 
 
Habitat loss through changing patterns of land use is a national problem, not confined 
to the Humberhead Levels. Many species which survive at Thorne or Hatfield have 
already become extinct in much of the rest of Britain, so their decline here could be 
seen as part of a national trend. Conversely, this emphasises the importance of 
conserving as much as possible of what remains of the Moors: as noted by Key 
(1988), a remarkably high proportion of the Thorne and Hatfield fauna is rare over the 
rest of Britain.  
 
Beyond these trends in land use, however, some species have become more or less 
widespread and abundant on a scale which cannot be explained in terms of habitat 
availability. Among the losses, a few species may have contracted their range 
southward, and thus vacated Thorne and Hatfield, perhaps in response to a past shift 
in climate. The Emperor Dragonfly is one example, and the Broad-bordered Bee 
Hawk-moth (Hemaris fuciformis) also seems to have disappeared from sites which 
still retain suitable habitat for it. More conspicuous national trends are the species 
which are expanding their range, and which happen to colonise Thorne and Hatfield 
Moors in the process. Table 6 lists those recent arrivals which are believed to be 
spreading northwards, with the date of the first Thorne/Hatfield records. Many of 
these are probably responses to weather patterns; the two molluscs are fairly recent 
arrivals/introductions to Britain, and are still colonising new areas rapidly.  
 

THE FUTURE 
 
The invertebrate fauna of both Thorne and Hatfield Moors is still of the greatest 
national importance. However, a review of historical changes shows that the status of 
the scarcer species in particular is precarious. Habitat loss through direct destruction, 
for peat extraction or for agriculture, has wiped out many species for which records 
exist, and doubtless exterminated many others before they could be documented. The 
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continuing loss of habitat will accelerate the rates of extinction, and as the total area 
of intact vegetation is reduced, the consequences of each successive episode of 
destruction will be greater. The evidence of history contradicts the notion of 
'equivalent areas', because whole assemblages of species now rely on microhabitat 
combinations which are unique to single areas on the Moors.  
 
Changes within habitats have also had a marked effect in the past. Eutrophication of 
freshwater habitats is probably responsible for the loss of many species. The impacts 
of agricultural spray drift is far less easily demonstrable, and the subtle impacts of 
limestone dust on the peatland may not be apparent for many years. Finally, the most 
crucial change in the past decade is probably the lowering of the Moors' water table, 
through new drains and the installation of pumps on Thorne Moors, and a 
combination of drainage for peat milling and a water abstraction borehole close to 
Hatfield Moors. If this problem is not tackled soon, many more wet-peat species will 
undoubtedly become extinct on the Moors.  

 
 
 
 
 
 
 
 
 
 
 
 

TABLE 1 
 

LOSSES AND GAINS IN THORNE AND HATFIELD MOORS ODONATA, 
ORTHOPTERA AND DERMAPTERA. BASED ON THE DATES OF THE LAST 

(EXTINCTIONS) OR FIRST (COLONIST) AVAILABLE RECORDS 
 
 

Order and Species Thorne / Hatfield Last Date First date 
Odonata    
Cordulia aenea T 1823  
Anax imperator T 1837  
I.eucorrhinia dubia T 1890  
Coenagrion pulchellum H 1950S  
I.ibellula depressa T 1966  
Aeslma mixta T  1983 
 H  1986 
Orthoptera    
Conocephalus dorsalis T 1837  
Tetrix subulata T 1837  
Chorthippus 
albomarginatus 

T 1975  

Dermapt:era    
L1bia minor H 1981  
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TABLE 2 
 

LOSSES FROM THE PEATI.AND FAUNA OF THORNE MOORS 
  
 
Order Species  Date of last record 
Odonata Cordulis senes  1823 
 Leucorrhinis dubia  1890 
Homoptera Aphis vaccinii  1933 
Heteroptera Hicracanthia marginalis  1977 
Lepidoptera Buckleria psludum  1891 
 Plebejus argus  pre-1919 
 Idaea sylvestraria  1885 
 Diacrisia sannio  1978 
 Carsia sororiata  1877 
 Dyscia fagaria  1928 
Coleoptera Carabus nitens  1976 
 

 
TABLE 3 

 
LOSSES FROM THE NON-ACID WETLAND FAUNA. 

Most of these are fenland species; those marked 'E' are estuarine. 
 

 
Order Species Date of last record 
Orthoptera Conocephalus dorsalis E  1837 
Odonata Tetrix subulata  1837 
 Anax imperator  1837 
 Libellula depressa  1966 
Heteroptera Nabicula lineata E  1963 
Lepidoptera Crambus silvella  1837 
 Anticollix sparsata  1975 
 Mythimna straminea  1974 
 Photedes pygmaea  1978 
 Nonagria typae  1975 Thorne, 1980 Hatfield 
 Arenostola phragmitidis  1970 
 Chilodes maritima  1974 
 Plusia putnami gracilis  1974 
Diptera Leptogaster cylindrica  1946 
Coleoptera Trechus discus  1976 
 Bembidlon saxatile  1913 
 Panagaeus cruxmajor  pre-1946 
 Badister unipustulatus  pre-1946 
 Dytiscus circumcinctus  1969 
 Dytiscus dimidiatus  1965 
 Donacia semlcuprea  1910 
 Donacla simplex  1910 
 Plateumaris sericea  1914 
 Hydrothassa glabra  1903 
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TABLE 4 
 

LOSSES FROM THE GRASSLAND FAUNA OF THORNE MOORS 
 
Order Species Date of last record 
Heteroptera Hyrmus miriformis 1837 
Lepidoptera Adscita statices 1946 
 Erynnis tages 1951 
 Pyrgus malvae 1971 
 Eilema complana 1837 
 Hythimna comma 1974 
 Photedes minima 1974 
 Hesoligia furuncula 1974 
Diptera Dioctria atricapilla 1970 
Hymenoptera Bombus subterraneus 1934 
Coleoptera Synuchus nivalis 1969 
 Amara apricaria 1905 
 Onthophagus similis 1903 
 Sermylassa halensis 1904 
 
 

TABLE 5 
 

LOSSES FROM THE WOODLAND FAUNA 
 'C' indicates species particularly associated with carr (damp sallow, willow or alder 
woodland). Records referring to Hatfield rather than Thorne are marked 'H' next to the 
date.  
 
Order Species Carr Date of last record
Heteroptera Anthocoris limbatus  C 1976 
 Anthocoris gallarum-ulmi   1976 
Lepidoptera Sesia bembeciformis  C 1969 
 Comibaena bajularia   1962 
 Rheumaptera undulata  C 1984H 
 Bena prasinana   1969 
 Pseudoips fagana   1964 
 Pseudopanthera macularia   1983H 
 Hemaris fuciformis   1969 
 Cerura vinula  C 1978 
 Notodonta dromedarius   1974 
 Diloba caeruleocephala   1965 
 Orgyia recens   1978, 1982H 
Diptera Chrysogaster solstitialis  1979 
 Physocephala rufipes  1972 
Coleoptera   Pyropterus nigroruber  1969 
 Hyrrha octodecimguttata   1905 
 Halyzia sedecimguttata   1907 
 Phytodecta pallida   1837 
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TABLE 6 
 

COLONISATION OF THORNE AND HATFIELD MOORS BY 
INVERTEBRATES WHICH ARE EXPANDING THEIR RANGE IN BRITAIN 

 
Order Species Thorne Hatfield 
Odonata Aeshna mixta 1983 1986 
Heteroptera Ischnodemus sabuleti  1976 1980 
 Sehirus bicolor  1978 1979 
 Kleidocerys resedae  1977 1980 
Lepidoptera Polygonia c-album 1990 [1949] 
 Pararge aegeria  1990 - 
Diptera Stratiomys potamida 1982 - 
Mollusca Deroceras caruanae 1973 1978 
 Boettgerilla pallens - 1988 
 
(The Comma (Polygonia c-album) underwent an expansion in the 19305 and 19405, 
during which period it reached the Humberhead levels briefly, and was recorded on 
Hatfield Moors)  
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THE IMPORTANCE OF THORNE AND HATFIELD MOORS FOR 
VERTEBRATE FAUNA 
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The first meaningful vertebrates records from Thorne and Hatfield Moors date from 
the 18th century, and emanate from the Crowle antiquary George Stovin. He alluded 
to several game and predatory species, including Red Kite, Grey Partridge, Black 
Grouse, Curlew, Snipe, Fox and Brown Hare. Subsequent and more continuous 
vertebrates recording begin in 1821 at Thorne (Ruff, Nightjar) and in 1836 at Hatfield 
(Marsh Harrier and introduced Red Grouse). From these respective years until the 
present day, vertebrates documentation has progressed, ranging from incidental 
records to long-term fieldwork and literature searching. There has always been a 
perhaps inevitable bias towards birds. The first organised visits were undertaken to 
Thorne Moors in 1865 by the Sheffield Field Naturalists' Society, and to Hatfield 
Moors by the Goole Scientific Society in 1878. The formation of both the Goole 
society and the Yorkshire Naturalists' Union in the 1870s provided a great stimulus to 
corporate and 'freelance' fieldwork and associated documentation, especially at 
Thorne. The organisations and individuals concerned were often relatively local, 
though others were more far-flung.  
 
Until the 1950s, the most useful work on Thorne Moors vertebrates was probably that 
undertaken by Thos Bunker, a member of the Goole Scientific Society, and J H 
Verhees, a Thorne egg collector of the present century, and ironically the son of an 
immigrant Dutch peatworker. On Hatfield Moors and adjacent parts, Ralph Chislett's 
fieldwork, particularly that from 1929-39, laid the foundations of ornithological 
documentation there. By the 1950s, an array of data was scattered in historical, 
topographical and faunal works, journals, the publications of local societies and 
naturalists' unions, in newspapers, and in unpublished sources. In the years from the 
1950s, the recording of vertebrates has been more sustained, with most modern data 
being synthesised by members of the Doncaster and District Ornithological Society. 
The society's detailing of Hatfield Moors birds - including those of Lindholme and 
Lindholme Lake - began in 1951. This has culminated in a published account of the 
vertebrate fauna, issued in 1989, summarising all available data, historical and 
modern. The society's interest in Thorne Moors began in 1965, with an ornithological 
study commenced in the following year. Records of Thorne's other vertebrates have 
also been kept by the members involved. Resultant published work has included a 
book on the birds, which appeared in 1985.  
 
In seeking to understand the vertebrate fauna of the moorlands, it must be 
remembered that both sites comprise not only peat moorland, but a mosaic of other 
habitats. Nor should it be assumed that peat habitats are uniform. They vary according 
to the prevalence, type and age of peat workings, the height of the water table, and the 
occurrence of fires in the recent past. The surface topography of peat workings is also 
important, particularly in relation to the water table. There are other, often relatively 
local, human influences on habitat, like the planting of Rhododendrons, or the laying 
on the peat of tramways based on limestone ballast. The reclamation of former 
stretches of moorland for agriculture, up to the 1930s, has created areas of adjoining 
fen and carr where odd parts of this newly-formed land have not been cultivated. 
Peripheral waters, plantations, hedgerows and pastures extend the diversity. At 
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Thorne, colliery wasteland adds a specialised habitat; on and around Hatfield Moors, 
morainic deposits at Lindholme, and the excavation of sand and gravel pits, have 
augmented the habitat pattern there.  
 
There is a clear correlation between the ages of habitats on the Moors and the 
diversity of vertebrate life. However, this is not to say that the climax vegetation, if its 
development was unhindered, would be the richest, and it certainly would not contain 
the range of species existing even now in the differently-aged habitats currently 
available. Age correlations and changes in the vertebrate fauna are not clear cut, and 
there are many variations within, and ill-defined boundaries between, the vertebrate 
communities of different types and ages of habitats. Most work on this problem has 
been associated with Thorne Moors birds, which therefore present an example of 
habitat usage by a large number of related vertebrates.  
 
The barren areas of recent peat working support the least numerous and varied bird 
populations on Thorne Moors. Extensive cuttings which are still active or only 
recently abandoned hold a poor diversity of breeding species, including Skylark, 
Meadow Pipit, Wagtails, a few pairs of Lapwing or Curlew, and sometimes other 
species in wetter areas, like Redshank and Black-headed Gull. Non-breeding species 
feature resting gulls, roosting Carrion Crows, and others feeding on invertebrates and 
seeds, for example occasional passing waders and Wheatears, and resident partridges 
and Linnets. Extra cover on the edges of these seemingly empty areas encourage other 
species, like Wren and Reed Bunting, and attract raptors.  
 
As the vegetation matures on the peatland areas, the diversity of birdlife increases, 
though species of open spaces, like Skylark, gradually decline. Breeding Whinchats 
and Willow Warblers, or wintering Stonechats for example, may occur in these areas 
as they initially develop, the ensuing bird population structures being largely 
determined by the height of the water table, which affects the density of birch 
regeneration and the extent to which other plants can colonise. In the drier areas, 
progressive population changes include increasing numbers of Willow Warblers, and 
the appearance of species like Pheasant, Nightjar, Tree Pipit, Grasshopper Warbler, 
Whitethroat and Yellowhammer, particularly alongside older habitats.  
 
In areas of mature scrub, woodland and carr (on and, marginally, off the peat), 
thrushes, tree-haunting warblers, titmice and finches are significant breeding birds, 
occurring with other (breeding, feeding and roosting) species, as varied as 
Sparrowhawk, Woodcock, Stock Dove, Long-eared Owl, Great Spotted Woodpecker, 
Dunnock, Spotted Flycatcher, Jay, Starling, Sparrows and Chaffinch. This diversity is 
extended by the proximity of habitats like hedgerows, pastures and even buildings: for 
example, Barn Owls hunting along carr edge, or Magpies searching for food along 
hedgerows and in grasslands. 
 
Flooded derelict peat workings, particularly the wetter, more extensive, well-
established (and therefore vegetated) ones, attract breeding species like Little Grebe, 
Mallard, Teal, Water Rail, Moorhen, Coot, Black-headed Gull, Acrocephalus warblers 
and Reed Bunting. Also, a range of visitors is evident, exemplified by transient 
wildfowl and waders, feeding Swifts and hirundines, and raptors seeking a variety of 
prey. 
 
Marginal ponds, reedbeds and drains have some of these species, and hold others 
whose penetration of the peat moorland is unknown or irregular, and which therefore 
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tend to be associated with waters on the edge of, or beyond, the peat; species like 
Heron, Mute Swan, Kingfisher and Grey Wagtail. Colliery wasteland need not be the 
sterile, homogeneous habitat that it may appear. It combines dry, relatively arid areas, 
reedbeds and some wetter areas, which support a number of species: passage waders, 
bathing gulls, breeding Charadrius plovers, Skylark and Meadow Pipit, and feeding 
Goldfinches and Linnets. The wetter and reed-dominated parts have held a number of 
wetland birds, including Little Grebe and Coot, but are now largely drained or 
otherwise destroyed. 
 
A factor which must not be overlooked - and this applies equally at Hatfield - is the 
wide extent of Thorne Moors. This allows the site to be a useful local reservoir of 
common species. Other Thorne Moors populations are of wider significance, owing to 
their relative rarity, or geographical location; for example, breeding Nightjars have an 
important site at Thorne, the nesting Nightingales form a significant outpost, and 
Hobbies find the moorland a worthwhile feeding site prior to migration and probably 
have a northerly breeding station. 
 
Other visiting or wintering raptors (especially Hen Harrier and Merlin) exemplify 
those species which require large, relatively undisturbed feeding territories, a viable 
food source and a suitable roosting area. In this respect, the moorland has clear 
advantages for these species over fragmented, often disturbed, areas elsewhere. These 
and some further species will tolerate only minimal disturbance, or they find 
themselves subjected to undue human attention: Long-eared Owl and Black-headed 
Gull are typical species in these respective categories, which therefore again find 
Thorne Moors a breeding refuge fulfilling their exacting requirements. Direct human 
persecution through shooting seems to be largely restricted to 'game' species, and 
some artificial releasing (for example, of Mallard and Pheasant) is helpful in reducing 
pressure on others. Direct persecution in other ways is not apparently significant. 
 
In studying the habitats on and immediately surrounding both Thorne and Hatfield 
Moors, an unsuspected variety of vertebrates has been encountered. However, it has to 
be emphasised that with modern vegetation clearance, drainage and peat milling, 
especially by Fisons, most populations are, at best, being greatly reduced, and some 
are already being eliminated altogether.  
 
On both moorlands, a number of wetland species nest on the moorlands and 
alongside. These include Great Crested Grebe at Lindholme Lake, small populations 
of Little Grebe, Water Rail and Coot, and larger numbers of Teal, Mallard and 
Moorhen. The moorlands are also of note for feeding and roosting by some of these 
species. Counts of Teal have exceptionally reached 200-300. Other nesting ducks 
have included Shelduck (on a gravel pit on the edge of Hatfield Moors), Garganey, 
Shoveler and Tufted Duck. Swans and geese are of little direct importance, though 
odd pairs of Mute Swans nest and Pink-footed Geese occasionally use the area, as 
they did in far greater numbers in the 19th century at Thorne. Other wetland species 
seeking refuge have included Bittern, Heron and many species of wildfowl, though 
not usually in numbers, except sometimes at Lindholme Lake.  
 
Both moorlands are well-known for their birds of prey. Harriers have always been 
particularly prominent in the records. Marsh Harriers, though a long-banished 
breeding species, still quarter the levels on occasion, with records of one or two birds 
on a large number of dates in virtually everyone of the past 24 years. Except in the 
breeding season, Hen Harriers are frequently observed. Daily counts on each Moor 
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have reached six, especially when associated with roosts, whose sites have now been 
destroyed. Much rarer is Montagu's Harrier, a former breeding species, though a 
female did linger at Thorne in Spring, 1968. Goshawks have been logged in winter, 
and several pairs of Sparrowhawks are augmented by extra non-breeding birds. Both 
Buzzard and Rough-legged Buzzard have occurred and sometimes stayed: most 
notably, up to eight Rough-legged Buzzards were in the Thorne-Blacktoft Sands 
region in the winter of 1974-75. At least five species of falcon have been identified. 
kestrels nest, and Hobbies almost certainly do: extended summer records, the 
observation of display, and the appearance of family parties, are all strong 
circumstantial evidence. Mainly outside the breeding season, birdwatching may be 
enlivened by Peregrine or Merlin; counts of the latter, especially in pre-roost 
gatherings, have reached eight at Thorne, though they are now comparatively rare. 
Other raptors - feeding and roosting - have featured vagrants and visitors, including 
Black Kite, Honey Buzzard, White-tailed Eagle, Osprey and Red-footed Falcon. 
 
Setting aside the regrettably extinct Black Grouse, three species of gamebird nest, and 
are artificially augmented by releases for shooting. The moorlands are particularly 
notable for their populations of partridges throughout the year. Quail have also 
occurred, particularly in fields at Lindholme. Although 25 species of wader have been 
observed, many are, at best, scarce migrants. Breeding species have comprised 
Lapwing, Dunlin, Ruff, Snipe, Woodcock, Black-tailed Godwit, Curlew and 
Redshank. Dunlin, Ruff and Black-tailed Godwit are long gone, but Thorne Colliery 
and the Hatfield gravel pits have added Charadrius plovers and Common Sandpiper 
between them. The drains on and around Thorne Moors in particular have also been 
important for Green Sandpipers on passage: daily counts have reached 25.  
 
Amongst the gulls and terns, the only species of note is the Black-headed Gull, for 
which a colony has been known on Thorne Moors, though not continuously, since 
before 1844. Nesting in flooded peat workings, the maximum modern count of 
breeding birds is 3,000, in May 1968. Now, suitable wet areas are reduced to one site, 
where counts rarely exceed 250 adult gulls.  
 
Pigeon and doves may breed, feed and roost in large numbers, the counts of Turtle 
Dove and Stock Dove being, at times, especially notable. The moorlands also provide 
year-round refuge for owls. Barn Owls still hunt the moors and nest in buildings 
alongside. Populations of Little, Tawny and Long-eared Owl remain, the latter being 
locally important; and Short-eared Owls have bred in the past, and still occur in 
winter. Of international merit are the breeding numbers of Nightjar, which are 
becoming increasingly salient as declines occur elsewhere; the counts at Thorne and 
Hatfield suggest a combined total still over 80 pairs. Green and Great Spotted 
Woodpeckers are resident, with Lesser Spotted an increasing visitor. Cuckoos are 
familiar summer visitors, Kingfishers occur and have nested, and numbers of feeding 
Swifts and hirundines can be impressive; Sand Martins and Swallows also nest.  
 
Skylark, Tree and Meadows Pipits, Yellow and Pied Wagtails all utilise the 
moorlands, sometimes in large numbers. Grey Wagtails are recorded on passage, and 
Woodlarks bred in the 1950s. Of the seven species of chat seen, four have nested: 
Robin, Nightingale, Redstart and Whinchat. Only the Redstart has ceased to do so, 
and conversely, Nightingales have their northerly stronghold on the moorlands; 
maximum counts have been of up to 15 males on Thorne Moors and nine on Hatfield 
Moors, though not all of these will necessarily have been breeding birds. Migrant 
Wheatears appear, and Stonechats are irregular - though mainly winter - visitors; both 
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these species formerly bred, and a juvenile Stonechat occurred at Thorne in autumn 1977. 
For the larger thrushes, the moors can provide valuable roost sites, and they hold many 
Blackbirds in summer. Passage and summer counts of warblers have long been a feature 
of the avifauna, particularly Grasshopper, Sedge, Reed and Willow Warblers and 
Whitethroats, with fewer numbers of remaining species; Goldcrests arrive outside the 
breeding season.  
 
Thorne and Hatfield Moors were once regarded as the Yorkshire stronghold of the Willow 
Tit. The population is still relatively large, and the species remains the most noteworthy of 
the five breeding titmice. Flock counts of these birds may also be high. Jay, Jackdaw, 
Rook and Carrion Crow all nest on or around Hatfield Moors, with populations of two of 
these species (Jay and Carrion Crow) on Thorne Moors. Carrion Crow roosts may also be 
evident. A number of species of finches and buntings breed, with Linnet, Redpoll and 
Bullfinch evincing most comment. Winter counts and roosts may also be significant, 
though now generally diminished. Brambling records, for example, include a roost of 
2,000 in April 1974 on Thorne Moors, and singing territorial males in May 1980 on 
Hatfield Moors. On Thorne Moors, Twite bred in the nineteenth century and perhaps the 
early years of the present century. From 1978-85 a small nesting colony was established 
on Hatfield Moors, the only known modern lowland English breeding station. A wintering 
population on Lindholme airfield alongside may have been the catalyst for this. The 
airfield is now disused and ploughed, and the peat 'walls' favoured by the breeding Twites 
are superseded by peat milling. Other breeding passerines include Wren, Dunnock, 
Spotted Flycatcher and Starling, though roosts of the latter at Thorne have been more 
spectacular: 1,438,000 is the largest estimate in 1962. Treecreepers occasionally appear, 
and a pair may have bred on Hatfield Moors in 1978. Bearded Tits are periodically 
encountered, all but one record being obtained from Thorne Moors, including a hopeful 
June record. Great Grey Shrikes can be a highlight of otherwise quiet winter days, though 
recent records are generally scarce. In addition, the Red-backed Shrike exemplifies those 
passerines which are occasionally present, often as migrant visitors or vagrants. Others in 
this group include Ring Ouzel, Firecrest and Snow Bunting, all finding food or temporary 
refuge.  
 
As with passerines birds, many species of common mammals exist on and around the 
moors. Of the mammals and other non-avain vertebrate, a species listing is available for 
all orders except bats. Pipistrelle is confirmed, but others are conjectural, though Noctule 
and Brown Long-eared Bat are likely components of the fauna. There are records of five 
species of insectivores and 10 species of rodents, including populations of Water Shrew, 
Water Vole and Harvest Mouse. Although Rabbits rarely penetrate far on to the peat, 
Brown Hares roam widely and are relatively common residents. Of the carnivores, the Fox 
has the highest profile, despite persecution, though Stoat and Weasel are also reasonably 
frequent. No Otters have been seen since the early 1970s, but Badgers still persist, with at 
least three sets known at Thorne. Although Red Deer have appeared enigmatically from 
time to time, observed deer are usually Roe, which seemingly breed in some of the most 
densely vegetated areas.  
 
The moorland populations of reptiles are regionally important, particularly Adders, but all 
are now increasingly elusive. Common Lizards are still relatively widespread, though 
Adders have markedly decreased. The remaining species, Grass Snake, occurs most 
frequently off the peat, being more closely associated with dykes, pastures and fenland 
suvivals.  
 
Detailed fieldwork, especially on Thorne Moors, has revealed that as with the Grass 
Snake, amphibian distribution is often peripheral, though Common Toad, Common Frog 
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and Smooth Newt may also be found on the peat. The latter two have been confirmed as 
breeding in peat workings and dyke backwaters which have been subjected to mineral 
enrichment. Durham's Warping Drain was a site for Great Crested Newt, which probably 
once occurred more widely around the peat of Thorne Moors. A surviving length of the 
drain, close to the moorland, still harbours a residual colony.  
 
There are no fish in the acidic moorland waters themselves, but the dykes and waterbodies 
on and around the edges have, in total, about 12 species recorded. However, some of these 
are known to have been introduced, like Brown Trout and Rudd, especially at Lindholme 
Lake, Stainforth Moor Pond (both close to Hatfield Moors), and Inkle Moor Pond, 
adjacent to Thorne Moors. Pike, Roach, Three-spined Stickleback and perhaps Eel are the 
most widespread species. The only scarce fish is the Ten-spined Stickleback, which 
certainly persists in dykes on the edge of Thorne Moors, though now in very small 
numbers. 
 
The basic resources of information on the birds of Thorne and Hatfield Moors are Limbert 
et al (1986), Limbert (1990) and Marshall et al (1989). This latter reference also provides 
a summary overview of the other Hatfield Moors vertebrate. Similar data from Thorne 
Moors can be gleaned from Limbert (1979-80, 1985, 1987). Recording histories are 
available for Hatfie1d Moors (Limbert 1985, 1986) and aspects of Thorne Moors 
ornithology (Limbert 1988). Stroud (1989) gives a useful broader appraisal of the birds of 
raised and cut-over raised mires. 
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