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PREFACE AND ACKNOWLEDGEMENTS 

 

For over a decade, there has been much interest from naturalists in the Red Deer of Thorne Moors. In 2004, with the 
accrual of records, it was intended to correlate these more closely with their annual cycle. It was also hoped to refine the 
data available on population size. From 2005, several requests for Red Deer records were published, as part of preliminary 
work for a project focused on the species. In 2007 Natural England founded the Thorne Moors Deer Management Group. 
This pursued a deer culling programme until 2013, but information from the Group was not released beyond its members 
and others directly involved. This made any overall monitoring of Red Deer impractical, and the project was abandoned. 
Naturalist recording of deer had to be undertaken in ignorance of cull results and allied material.  
 In 2005 and 2008, successive editions were published of a Thorne & Hatfield Moors Conservation Forum 
Technical Report entitled The Mammals of Thorne Moors. These were based on a desk-top review of all accessible data. 
However, it gradually became apparent that the deer accounts therein needed rethinking and there was a constant need for 
updating. In 2013 Natural England agreed to make all their deer-related information available, prompting a second desk-top 
review of the deer, completed early in 2014. As a direct result, the original deer accounts in The Mammals of Thorne Moors 
are now being expanded into a new and more comprehensive publication, which will hopefully appear in 2015. This 
projected publication will include regional information on deer remains (including sub-fossils and archaeological material), 
Hatfield Chase, medieval deer parks, Red Deer evidence from the 18th to mid-20th centuries, and – as here – detailed 
coverage of deer during 1959–2014. This wider view will add Elk and Fallow Deer to the list. However, in advance of that 
publication, this working paper is issued, in a limited way, for two main reasons. First it fulfils, without further delay, requests 
for information on the deer associated with Thorne Moors. Second, it is a vehicle to request corrections and new data.  
 Julian Small, Senior Reserve Manager, Humberhead Peatlands National Nature Reserve, provided the results of 
the thermal imaging survey of 2013, and supplied both the Thorne Moor Deer Impact Assessment 2013 and the Thorne 
Moor Deer Management Policy. He authorized access to deer-related correspondence and documents at the NNR office, 
and shared his knowledge of deer management in the Thorne Moors area. Christopher Evans, Reserve Manager, discussed 
Thorne deer and furnished information, including a spreadsheet of cull data 2007–13. Steve Hiner, Reserve Warden, was 
also helpful in answering queries. Kevin Bull, former Senior Reserve Manager, supplied facts on Red Deer kills and road 
traffic accidents involving Roe Deer. John Hitchcock explained aspects of the Thorne Moors Deer Management Group. 
Catriona Gaudie, Veterinary Investigation Officer, Animal Health and Veterinary Laboratories Agency, Thirsk, released an 
otherwise unavailable post-mortem report and helpfully provided other information. Colin Wall furnished data on the 
bryophytes of Thorne Moors, and clarified a key early record of Roe Deer. Robert Broch shared his experience of Common 
Nightingales at Will Pits. Dr Colin Howes, Yorkshire Naturalists’ Union mammal recorder, discussed deer in Yorkshire and 
readily loaned literature. Chris Manning, Lincolnshire Naturalists’ Union mammal recorder, supplied information relating to 
Roe Deer in both Lincolnshire and Britain. Andrew Grayson, Diptera recorder for the YNU, commented on the occurrence of 
parasitic flies on deer. Other help was forthcoming from Henry Arnold (formerly of the Biological Records Centre, CEH 
Monks Wood), Charlie Barnes (LNU Coleoptera recorder), Dr Paul Buckland (Thorne & Hatfield Moors Conservation 
Forum), Sharon Doherty (AHVLA, Thirsk), Francesca Green (Natural England Customer Services Team), Keith Heywood, 
Steve Holliday, Darren Mann (Oxford University Museum of Natural History), Bob Marsh (YNU Coleoptera recorder), Laura 
Nugent (Doncaster Museum Service), Phil Porter (LNU), Chris Robinson, Colin Smith and Bryan Wainwright.  
 For the years up to 2007, the records quoted are based on the second edition of The Mammals of Thorne Moors, 
published in 2008. More recent data came from four sources. Two of these were the Thorne Moors Vertebrates Report 
2008, published in 2009, and the Thorne Moors Vertebrates Report 2012, published in 2013 (mammal records from 2009–
12). In addition, the Thorne Moors Vertebrates Report 2013, in preparation during the writing of this working paper, provided 
deer records from that year. Each of these sources contains a list of observers and other acknowledgements. Fourth, 
records from 1st January–15th April 2014 are included here as available. 
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1. INTRODUCTION 
 

1.1 THORNE MOORS  
1.1.1 Geography and nomenclature  
Thorne Moors is a peatland on the Yorkshire–Lincolnshire border. It is 15km north-east of Doncaster, and lies to the north-
east of Thorne, SSW of Goole and WNW of Scunthorpe. Located in the lee of the Pennines, Thorne Moors has a mild 
lowland climate, with modest precipitation (quoted figures range from 538–660mm per annum) and a high 
evapotranspiration potential. It is situated at the heart of the Humberhead Levels, in the southern part of the physiographic 
region known as the Vale of York.  
 The Humberhead Levels are defined as the footprint of the pro-glacial Lake Humber, and have become formalized 
as one of the Natural Areas created by the former English Nature (now Natural England) (e.g. Anon. 1999). However, the 
complex limits of Lake Humber, both in space and time, do not allow such a neat definition of the Humberhead Levels to be 
more than a simplified convenience. The Humberhead Levels Natural Area covers c.2275 sq. km (c.880 sq. miles), and 
extends for almost 70km from north of Selby in Yorkshire southwards to Retford in Nottinghamshire. To the west lies the 
dipslope of the Lower/Upper Magnesian Limestone, which essentially forms the easternmost Pennine foothills. The barrier in 
the east is two scarp slopes. These mark first, the rise of the Chalk forming the Yorkshire Wolds, and second the Lower Lias 
around Scunthorpe in Lincolnshire. This eastern frontier is broken by the Humber Gap, whereby a number of significant 
rivers gain their outlet to the Humber Estuary and, ultimately, the North Sea. North of the Humberhead Levels stretches the 
mid-Vale of York; southwards lie the Trent and Belvoir Vales and the wooded land of Sherwood.  
 The bedrock of the Humberhead Levels is Triassic in age, comprising Sherwood Sandstones in the west and 
Mercia Mudstones to the east. Thorne Moors is positioned on the north–south boundary of these two formations, which can 
be traced through Retford and Goole northwards. Both formations are masked by a thick veneer of Lake Humber clay-silts, 
and Thorne Moors developed on this lacustrine drift. The bedrock is only emergent as isolated outcrops through the 
obscuring mantle. Thus the Sherwood Sandstones reach 51m OD at Brayton Barff near Selby, and the Mercia Mudstones 
attain 41m OD in the Isle of Axholme and 82m OD at nearby Gringley Beacon. In addition to these rockhead ‘islands’, there 
are low-lying drift ‘islands’, for example the oldest part of Thorne, and Lindholme in the midst of Hatfield Moors. 
 Thorne Moors, like many other parts of the lower Ouse–Trent network, is largely bounded by anthropogenic 
alluvium (warp), the exception being to the south-west. This artificially-induced deposit was achieved by a technique known 
as flood-warping. By this, silt was progressively accreted in embanked compartments from stretches of tidal river. With 
skilled operation, sediment-laden water was channelled via specially dug warping drains at each suitable tide, with a 
potentially fertile soil being gradually created inter alia on the lower parts of the peat moorland. Although the process was 
mostly economic during the 1820s–70s, it continued to encroach Thorne Moors until the 1930s. In parts where flood-warping 
was not undertaken, the earlier pattern of reclamation is discernible. This was executed along ribbon-like strips that 
extended as the peat was dug out. Those thrusting into the peat from the direction of Thorne were known as ‘cables’, and 
collectively still present a distinctive arrangement of boundaries. 
 The Humberhead Levels are positioned towards the northern extremity of the Lowland Zone of Britain. As a result 
of this, Thorne Moors has biogeographical significance as a meeting place of northern and southern flora and fauna. The 
moorland lies within 8km of the confluence of the Rivers Ouse and Trent that forms the head of the Humber Estuary. The 
major physical elements of the Humberhead Levels – by their sheer extent, not striking form – are the broad floodplains of 
rivers in their lowest reaches that converge here. Of the five great river systems of England and Wales, the Humber–Ouse–
Trent is one of the most extensive, stretching eastwards from the Pennines and the Peak District to the Yorkshire and 
Lincolnshire Wolds. The other main rivers of the Humberhead Levels are the Idle, Torne, Don, Went, Aire, Foulness and 
Derwent. In total, all these catchments drain 26,000 sq. km, around 20% of the English land surface. Most of the rivers were 
originally tidal, although this influence is now foreshortened and somewhat regulated. 
 As “a veritable land of rivers” (Gaunt 1994), the Humberhead Levels have a subdued geomorphology and 
generally minimal or no altitude. Much of  the region lies below high tide level in the embanked Rivers Trent and Ouse. The 
Levels have always comprised a landscape naturally wet, even waterlogged. The meandering, sluggish rivers could not 
cope with heavy rains in their western catchments, and flooding was exacerbated by the tidal nature of the lower river 
courses. The landscape is maintained in its current state by channelized rivers, man-made flood-banks and powerful pumps. 
The Humberhead Levels have been transformed into a region of intensive arable farming, with wetlands and other natural 
habitats progressively reduced, fragmented or eliminated. The landscape familiar today is graphically illustrated by the 
vertical aerial photography of the so-called ‘Millennium Map’ of England (Getmapping plc 2001). The ‘Millennium’ coverage 
of the Humberhead Levels depicts, for mile after mile, a ‘culture steppe’ essentially comprising a micro-mosaic of fields. The 
significant exceptions to this are isolated, like the few urban centres, river mouths and the peat moors. Yet they are 
overwhelmed when viewed from the altitude of the camera. 
 Thorne Moors comprises a floodplain raised mire complex. It has been reliant on precipitation rather than 
groundwater for irrigation throughout much of its 5000 year existence. It probably had a polyfocal origin, formed by the 
coalescence of separate mires into a single structure. Now, although severely reduced and damaged as a hydrological unit, 
Thorne Moors represents the largest extant area of raised mire in Britain. Hatfield Moors, 3km to the SSW, is the second 
largest, and differs in having a sandy substratum and some characters of wet heath. Separated by a former arm of the River 
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Don, their proximity belies very different substrates and starting points. However, both became components of a massive 
area of mires and other wetlands, much of it formerly designated as Hatfield Chase, extending across the lower Ouse, Don 
and Trent floodplains. This was essentially the Humberhead Levels south of the River Aire. At their greatest extent, these 
wetlands were surpassed in size only by those of the Fens and The Wash, with which they were to some extent contiguous 
through the Lincoln (Witham) Gap. Although the wetland landscape of Hatfield Chase is now almost erased by human 
exploitation, the main surviving elements, the peatlands at Thorne and Hatfield, retain their individual characters. Further, 
both differ from other extant British mires by being ‘Continental’ in nature: western outliers having affinities with those of the 
Baltic lowlands. They are not, as long assumed, of the more usual ‘Atlantic’ types of oceanic Britain merely situated at the 
drier eastern end of the wetness gradient. They are the sole surviving British examples of a largely non-British biotope. With 
the almost total destruction of mires in the Fens, Buckland & Smith (2003) observed that “the Humberhead Levels...provides 
the only remaining refuge for the unique floral and faunal associations of the eastern raised mires”.  
 At its maximum, the peat of Thorne Moors probably stretched over c.4000ha, but at least eight centuries of 
reclamation and peat removal have reduced both that extent and the depth of what remains. Today, Thorne Moors amounts 
to 1918ha, with a depth rarely exceeding 2.5m and frequently much less. The peat still encompasses five contiguous parish 
territories. Besides Thorne Waste, these are Snaith & Cowick Moor, Rawcliffe Moor, Goole Moor, all in South or East 
Yorkshire, and Crowle Moor in North Lincolnshire. Other former parish shares of the peat are now removed or flood-warped, 
especially in the so-called Marshland parishes to the north-east. Thorne Waste, lying close to Thorne, the largest peripheral 
settlement, has long been regarded in size and position as the leading parochial component. It still extends to 1309ha, 
which is over 68% of the surviving moorland. The term Thorne Moors is applied to the aggregated whole, including the 
Lincolnshire sector, and since 1993 the county boundary has followed the line of Swinefleet Warping Drain.  
 
1.1.2 Exploitation and conservation 
For centuries, the peat of Thorne Moors was exploited manually, mainly as an unrefined fuel. Other uses emerged in the 
19th century, especially moss litter as horse bedding. However, a decline in the 20th century was reversed when trade 
became increasingly sustained by horticultural demands. From 1963, this led to an expansion of exploitation by machines. 
In 1987, the existing methodologies (and coexisting vegetation) began to succumb to new technologies. These, referred to 
as ‘milling’, necessitated deep drainage, extensive devegetation, intensive mechanisation, and shallower peat removal but 
over much wider areas. Additionally, the production cycle was accelerated. The consequences of these changes were 
severe, with c.70% of Thorne Moors becoming cleared for milling. This was ecologically catastrophic, and Thorne and 
Hatfield Moors became prominent in the concern for Europe’s threatened mires. They formed the focus of campaigns to 
defend the last vestiges of lowland English peat from further industrial damage. These campaigns were underwritten by UK 
and international legislation and obligations, and agreement was reached in 2002 whereby Thorne and Hatfield Moors 
became part of a Government-funded buy-out for peatland conservation. Over almost the whole of Thorne Moors, peat 
winning had thus ended retrospectively with the 2001 season, with the last (on Crowle Moor) ceasing shortly afterwards. 
 From 1971, there has been an evolving conservation presence on Thorne Moors, with full-time staff from 1978. 
Until recent years, this was alongside the commercial peat interests. Much of the area is now managed by the Government’s 
nature conservation agency, Natural England, with other parts under the Lincolnshire Wildlife Trust (Crowle Moor) and the 
Carstairs Countryside Trust (Inkle Moor). Thorne Moors, along with Hatfield Moors, forms the Humberhead Peatlands 
National Nature Reserve, originally declared in 1995 by Natural England’s predecessor, English Nature. Although Thorne 
Moors is a shrunken, exploited and therefore degraded mire system, its enduring scientific importance and restoration 
capabilities were recognized long ago. The resulting European Commission designations are as a Special Area of 
Conservation (degraded raised mire capable of natural regeneration) and a Special Protection Area (European Nightjar 
Caprimulgus europaeus). These ensured its inclusion in the EC Natura 2000 network of prime conservation sites. 
  Hydrological management for mire restoration is the main conservation objective at Thorne, although with further 
development of the full range of wetland habitats. However, Thorne Moors is located in a climatically marginal area for the 
growth of raised mire. It is therefore sensitive to climate change, and requires constant water control to underpin the habitat 
manipulations. Yet, being a climatically-marginal site increases its informational value for science and conservation. Rodwell 
(2011) described Thorne and Hatfield Moors in their post-industrial era as showing “signs of change that are not only 
encouraging in themselves but which also provide us with a fascinating ‘outdoor laboratory’ where ecological processes, 
given protected time and space to unfold, can be followed”. 
 Thorne Moors is a Special Protection Area declared in 2000 under the EC Conservation of Wild Birds Directive, for 
the nationally significant breeding population of European Nightjars. Both species monitoring and management are therefore 
focused on them, although several other vertebrates are targeted as of high interest. It is recognized that there is potential 
conflict here between nightjar habitat and mire restoration (rewetting). This heightens the need for vigilance, monitoring and 
flexibility, especially to optimize as much available territory for the birds as possible. 
 
1.2 HABITATS ON THORNE MOORS  
1.2.1 Botanical nomenclature 
For bryophytes, scientific names accord with Hill et al. (2008), the English names from Atherton et al. (2010). Vascular plant 
nomenclature follows The South Yorkshire Plant Atlas (Wilmore et al. 2011), including for the crops quoted in section 3.2.1.  
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1.2.2 Habitat types 
A range of habitats is found in the Thorne Moors area, broadly divided into four types. The first is intensive arable farmland, 
growing oil-seeds, root-crops and cereals. This is based on flood-warp, except in the south-west where reclamation largely 
predated warping. The second is the curtilage of the former Thorne Colliery, with an associated spoil-heap and spoil-
dominated wasteland. This is a hostile environment when dry, with extensive stretches of relatively bare terrain, colonized in 
places by plants of disturbed ground and waste, some unexpected like White Melilot Melilotus albus and Bee Orchid Ophrys 
apifera. Where wet, these areas will support a number of species, notably Common Reed Phragmites australis. The third 
type is the peat moorland itself, and fourthly there is the unfarmed land between the peat and the fields beyond. These latter 
two types are outlined below.  
 On Thorne Moors, most habitats are acidic. They are a consequence of past peat extraction and subsequent 
conservation management. However, it should be remembered that during the decades when deer have recolonized Thorne 
Moors, the overarching presence of vegetation is only a feature of the recent past. More typical during the 1960s–90s were 
extensively drained, levelled and devegetated peat flats, allowing machines to create cuttings or scrape the surface. 
Purseglove (1988) described the “unforgettable spectacle” of Hatfield Moors, with “2,000 acres [800ha] of totally stripped-
out, black, gleaming peat: an area four times as large as Wicken Fen, equivalent to that of a sizeable town”. The situation at 
Thorne was no different, with green areas on the peat increasingly isolated and contracting. In exploited parts, a fugitive 
flora comprised tenacious survivors in chance pockets, like Bracken Pteridium aquilinum ssp. aquilinum. Other species, like 
Sheep’s Sorrel Rumex acetosella ssp. acetosella, are adapted to thrive on the excoriated surface. Away from the worked 
flats, it was the trees and shrubs between the peat and the cultivated land that offered much of the cover available to deer. 
 
1.2.3 Wetlands 
The wetter areas on Thorne Moors are generally associated with recent habitat enhancement work. This is to establish or 
develop mire vegetation on previously-worked areas of exposed peat. There are, however, parts that remain as open water, 
although often heavily encroached by Soft-rush Juncus effusus. Wetland habitats on the peat are dominated by species like 
Downy Birch Betula pubescens ssp. pubescens, Cross-leaved Heath Erica tetralix, Common Cottongrass Eriophorum 
angustifolium, Hare’s-tail Cottongrass E. vaginatum and Purple Moor-grass Molinia caerulea ssp. caerulea. In addition, 
eutrophication has allowed the establishment of some invasive species. Common Reed is the most obvious example. Such 
nutrient enrichment has often been brought about by mechanical peat thinning and digging into the substrate. However, 
there can be other causes, like guanotrophication at colonies of Black-headed Gull Chroicocephalus ridibundus.  
 Scattered throughout the wetter peat are water bodies, flooded depressions, wet overgrown peat cuttings, a long-
derelict and now barely recognizable canal system, and an extensive network of dikes and drains. In these habitats, the 
aquatic vegetation can include emergent species, like Purple Small-reed Calamagrostis canescens, Reed Sweet-grass 
Glyceria maxima, Common Reed and especially rushes Juncus. Several of these may choke watercourses. Other aquatic 
plants are often less dominant, for example Common Marsh-bedstraw Galium palustre sensu lato and Water-plantain Alisma 
plantago-aquatica. Submerged ones include bryophytes like Feathery Bog-moss Sphagnum cuspidatum and Floating Hook-
moss Warnstorfia fluitans, with flowering-plants like Broad-leaved Pondweed Potamogeton natans. Old overgrown drains, 
with their rotting tree roots, can be rich in bryophytes, like Silky Forklet-moss Dicranella heteromalla and Nodding Thread-
moss Pohlia nutans, and also the aggressive alien Heath Star-moss Campylopus introflexus. More generally, hollows, 
abandoned cuttings and the old canals may host specialist mire species, especially the peat-forming bog-mosses, but also 
other specialists like Bog-rosemary Andromeda polifolia and Cranberry Vaccinium oxycoccos. Here and on other wet areas, 
Common Haircap Polytrichum commune can be co-dominant. 
 
1.2.4 Routeways and scrub 
The trams and canal towpath on the peat, a legacy of the old extractive industry, were often based on, or reinforced by, 
limestone chippings, and therefore include neutral or calcareous components like Common Bird’s-foot-trefoil Lotus 
corniculatus and Yellow-wort Blackstonia perfoliata. They are encroached by domineering species like Bracken, Silver Birch 
Betula pendula, Heather Calluna vulgaris and several grasses including Cock’s-foot Dactylis glomerata, Yorkshire-fog 
Holcus lanatus and Purple Moor-grass. Further species of these routeways are characteristic of open grassland and bare 
ground, including Rosebay Willowherb Chamerion angustifolium, Selfheal Prunella vulgaris and Tansy Tanacetum vulgare. 
The trams often exist on upstanding peat balks. These formed as the flanking resource was progressively removed, leaving 
the more permanent balks vertically isolated. Such balks and similarly dry tracks support plants often associated with heath, 
but again especially the aggressive ones like Bracken and Heather. In 1989, work began on constructing Fisons’ Road, 
formed of limestone and other chippings laid on a membrane. This is extensive, and again incongruous plants – like 
Common Restharrow Ononis repens – appear alongside acid-tolerant ones. 
 In all but the wettest areas, birch scrub is widespread. It is stunted where waterlogged or checked by fires, but can 
develop into mature stands if suitable conditions persist. In these latter parts, Bracken can be frequent. Other species like 
willows Salix are widely established in damper parts, mostly Goat Willow S. caprea ssp. caprea and Grey Willow S. cinerea 
sensu lato. Larger species include Crack-willow S. fragilis and White Willow S. alba. Scattered trees and shrubs also 
occurring on the Moors are as diverse as Scots Pine Pinus sylvestris, Pedunculate Oak Quercus robur and Aspen Populus 
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tremula. In addition, Rhododendron Rhododendron ponticum was introduced in the 19th century, and sometimes forms 
dense thickets in the south-west and in the Durham’s Garden area. 
 
1.2.5 Edge habitats and peripheral woodland 
In undisturbed parts on the fringes of the peat, occasional wet meadows, fenny areas and flooded railway borrow-pits can 
become dominated by Common Reed, but collectively they harbour fen and marsh plants like Meadowsweet Filipendula 
ulmaria, Wild Angelica Angelica sylvestris and Bulrush Typha latifolia. Aquatic species in the pits, often losing out to the 
spread of Common Reed, include Amphibious Bistort Persicaria amphibia, Canadian Waterweed Elodea canadensis and 
Broad-leaved Pondweed.  
 The woodland areas and smaller stands at the peripheral peat interface comprise Pedunculate Oak, Silver Birch, 
Alder Alnus glutinosa, Aspen, willows, Sycamore Acer pseudoplatanus and a variety of other species, sometimes  – like the 
Sycamores – deliberately planted. Of particular richness are areas of mature carr woodland, perhaps up to 80–100 years 
old, the most important of which are Pony Bridge Wood and – the largest – Will Pits. This latter was an unsuccessful stretch 
of flood-warp from 1934 that developed into willow carr, with drier birch woodland alongside. Of the main willow taxa there, 
Grey Willow is the most frequent, although the most impressive can be Hybrid Crack-willow S. x rubens. The significance of 
the willows is heightened by the epiphytic bryophytes and lichens that grow on them. These have recolonized largely as a 
result of improving air quality.  
 The outer margins of the moorland and contiguous vegetated habitats are often quite abruptly demarcated, being 
frequently delineated by a field-edge drain. The surrounding cultivated land is penetrated by drains and hedgerows, these 
latter especially of Hawthorn Crataegus monogyna. Overall, these linear habitats have declined and decreased, although 
there are notable hedges in the Inkle Moor and Durham’s Garden–Jones’ Cable areas.  
 
1.3 UNGULATES IN THE THORNE MOORS AREA 
Ungulates are grazing/browsing mammals that have hooves rather than claws. The first of the two extant orders is the 
Perissodactyla (odd-toed ungulates), which includes horses (Equidae). The second is the Artiodactyla (even-toed 
ungulates), a much larger group. Of the three artiodactyl sub-orders, two comprise species that have complex stomachs and 
are cud-chewers. These are the Tylopoda (camels and llamas Camelidae) and the Ruminantia (q.v.). The third artiodactyl 
sub-order is the Suiformes (three small families, but including pigs Suidae and hippopotamuses Hippopotamidae). The 
Ruminantia is by far the most numerous of these sub-orders, comprising cattle, antelopes, goats, sheep (all Bovidae), deer 
(Cervidae) and again, three small families, including giraffes Giraffidae.  
 For decades, ungulates on and around Thorne Moors have had contrasting effects as part of the herbivorous 
fauna. Their significance has depended on two features. Firstly, whether they have been kept – and even artificially fed – as 
working and domesticated animals. These have comprised Domestic Horse Equus caballus, Cattle Bos taurus and Feral 
Sheep Ovis aries. Secondly, whether they have been feral, able to move and feed much more freely. This has applied to the 
deer, which have ranged pretty much at will, having a generally unchecked effect on both vegetation and arable crops. The 
deer cannot be rounded up, and have no surviving natural predators. Being relatively prolific, they have the capacity to 
become numerous and destructive. Like the other local artiodactyls they are capable of being farmed, but as noted, they 
also have the ability to succeed in the wild.   
 
1.4 MODERN DEER 
1.4.1 Deer in Britain 
Mayle (2003) has succinctly explained the place of deer in the modern landscape: 
 Deer are an important part of our wildlife, and are attractive animals which people enjoy seeing in our countryside. 
 However, they must be managed to keep them in balance with their habitat and prevent serious damage to 
 woodlands, trees, crops, gardens and other wildlife. 
Six species are now living wild in Britain, but only Red Deer Cervus elaphus and Roe Deer Capreolus capreolus include 
indigenous populations. Other populations, and other deer, have been introduced and escaped or released. However, 
Fallow Deer Dama dama may be considered as semi-indigenous as it had an interglacial presence long before 
reintroduction. Many of these modern deer populations are increasing and expanding. They are especially benefitting from 
changes in habitat structure centred on greater tree-planting and developments in agricultural land-use. Rackham (2006) 
has emphatically remarked: 
 The present landscape is super-favourable to deer, with its mixture of farmland and woodland, warm winters, 
 plenty of ryegrass [Lolium] or winter wheat to feed on, tolerant farmers, an unarmed public, and no effective 
 predator save the motor car...Any number of deer (especially gregarious species like red and fallow) can crowd 
 into a wood. They are not supported by the woodland: when they have eaten everything edible in the wood..., they 
 go out into the fields and eat crops. 
In lowland Britain, the six species have been divided into four groups (Putman 1996, Putman & Moore 1998). These 
comprise (i) species of rather restricted distribution and abundance in the lowlands (Sika Deer Cervus nippon, Chinese 
Water Deer hydropotes inermis); (ii) species of restricted distribution but of local significance (Red Deer); (iii) species 
expanding in abundance within their existing range but not showing significant expansion of geographical distribution 
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(Fallow Deer); (iv) species expanding in distribution and abundance (Roe Deer, Reeves’ Muntjac Muntiacus reevesi). 
Although these groupings are becoming slightly dated, they retain much relevance, and it can be seen that Thorne Moors 
has populations from two of the groups. These are the locally significant Red Deer, and the two species burgeoning in range 
and number, Roe Deer and Reeves’ Muntjac. Thorne Moors therefore furnishes a useful case-study illustrating two of these 
groups from the interface of the Midlands and the North. 
 
1.4.2 The deer of Thorne Moors 
In recent decades, and by chance in parallel with the growth of the modern horticultural peat industry, Red and Roe Deer 
have visited, and then colonized, Thorne Moors and built up sizeable populations. The most detailed account of the Thorne 
Moors deer is that of Limbert (2008), from which facts are derived here although they are not individually referenced or 
acknowledged (see ‘Preface and acknowledgements’). This source is augmented by Limbert (2005), Limbert (2009) and 
Limbert & Wainwright (2013). This working paper is intended to give an overview of all deer recorded in the Thorne Moors 
area during the modern period of occurrence. This commenced in 1959, when the first Roe Deer was sighted, and 
progressed through the 1960s as Red Deer began to appear. Following an examination of the occurrence of Red and Roe 
Deer in the succeeding four decades, the few recent records of Reeves’ Muntjac are also quoted. This overview ends in 
mid-April 2014. It is thus able to include the Thorne Moors Deer Management Group and the associated culling project 
targeted at both Reds and Roe. These are now superseded by the Humberhead Deer Management Group, a forum that 
represents an empirical evolution of methodology. It is intended to operate at a regional level, so therefore in a more holistic 
way, and in a purely advisory capacity. 
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2. SPECIES ACCOUNTS 
 

2.1 RED DEER 
2.1.1 Outline of Red Deer in Britain 
The range and numbers of native Red Deer in Britain were greatly reduced in historic times, especially in England. Here, 
due to deforestation and exploitation, the species was extirpated in many parts by the end of the 18th century (Staines et al. 
2008). Most remaining Red Deer occurred in Scotland, with the English and Welsh survivors being mainly emparked 
animals. In the 19th century, increased interest in deer-stalking and lowered profits from sheep-rearing raised the 
abundance and range of Red Deer, again especially in Scotland. At this time, there were also introductions and 
translocations, including from Europe and North America.  
 In Scotland, Red Deer are still widespread but are now genetically diverse, mostly occurring in the south-west and 
north of the Central Lowlands. In England, there has been a significant recovery in range and numbers, although by Red 
Deer of heterogenous origins. This has been driven by introductions and escapes, taking advantage of favourable 
landscape changes impelled by tree-planting and farming. Staines et al. (2008) described the modern English distribution as 
principally south-west England (especially Exmoor and the Quantock Hills), north-west England, Hampshire and East Anglia. 
Smaller populations were highlighted from the Peak District/north Staffordshire moors, “Yorkshire (around Sheffield and 
Doncaster)” and Sherwood Forest in Nottinghamshire. There are scattered occurrences of free-ranging deer in other 
regions, including parts of Yorkshire (Mitchell 1985) and the Worlaby/Grimsthorpe districts of Lincolnshire (Manning 2006). 
Many populations are currently managed, although with varying degrees of intensity.  
 Staines et al. (2008) observed that the British race C.e. scoticus (“not clearly distinguishable from [C]ontinental 
animals”) is mainly Scottish, but occurs in north-west England and possibly Exmoor. Pérez-Espona et al. (2009) stated that 
even English populations that may represent endemic stocks (they exampled Exmoor, Sherwood Forest and Macclesfield 
Forest in north-east Cheshire), have probably experienced genetic diversification, arising from introduced deer or the 
assimilation of escapes. They quoted an earlier study that suggested only two English populations – both in Cumbria – 
might still represent putative indigenous stocks. The other populations of Red Deer that now exist in England are often feral, 
emanating from parks and (since the 1970s) deer-farms. There is also some hybridization with introduced Sika Deer, which 
are especially widespread in parts of Scotland, with limited overlap elsewhere (Pérez-Espona et al. 2009).  
 A larger race of Red Deer, the Wapiti C.e. canadensis (sensu Staines et al. 2008), was sometimes shipped to 
Britain from North America. This was usually for breeding with Red Deer in an attempt to improve bloodstock. In general, the 
Wapiti did not find much favour, especially as male crosses did not exhibit hoped-for improvements in antler development 
(Whitehead 1964). However, Wapiti have seen a revival with the growth of deer farming. Manning (2006) remarked:  
 The pressure to maximise production has led to the import of red deer from Germany and Eastern Europe and 
 various wapiti to increase the growth rate of the deer. 
 
2.1.2 The Thorne Moors area c.1966–93 
Although once native, Red Deer were largely lost to the local fauna until the 1960s. From late in that decade, non-native 
Red Deer were clearly at large, originating from semi-captivity in parks and later as free-living livestock at liberty from deer-
farms. As a result, a breeding population eventually established itself on Thorne Moors. 
 A Red Deer was encountered on nearby Hatfield Moors as early as 1964 (Govett 1965), and on Thorne Moors a 
male was seen approximately in the Mill Drain Marsh area in the mid-1960s. Towards the end of 1966, a “very tame” male 
was on both the northern part of Crowle Moor and adjacent farmland, including that of Top Moor Farm. At the close of the 
1960s, a Red Deer was reported on Thorne Moors between 7th December 1968 and mid-February 1969. It is worth raising 
the possibility that the reports from the 1960s all concerned one animal. 
  Linked to this, c.1966 a deer was sighted in a ploughed field close to Limberlost Farm. It eventually disappeared 
into Whitaker’s Plantation. Its size was described as between a Roe Deer and a male Red Deer; it had a large white rump 
and antlers were visible. It was regarded as either a Red Deer or possibly Sika Deer (Limbert 1979). However, there has 
never been any confirmed record of this latter species at large in the Thorne Moors area. The only known regional presence 
is a pair kept at Normanby Park c.1975; being aggressive they were quickly culled (Manning 2006). All reports of large deer 
in the Thorne Moors area have been routinely ascribed to Reds.  
 The Yorkshire Naturalists’ Union mammal report for 1972 (Howes 1973) suggested that there had been other 
records of Red Deer (including from birdwatchers), stating that the species “has for several years been noted on Thorne 
Moors”. Biological Records Centre data record a presence in 1972 in 1km square SE7017 (H.R. Arnold in litt.). In addition, 
Williams (1995), as part of deer survey work organized by Doncaster Museum & Art Gallery (C.A. Howes pers. comm.), 
observed that “The odd Red Deer was seen” on Thorne Moors in 1972. The YNU report for 1973 (Howes 1974) stated: 
 Red Deer continue to thrive on Thorne Moors, and footprint sizes suggest that breeding took place during 1972. 
 The size of the herd is not known and sightings are extremely sporadic and range from the northern edge of 
 Hatfield Moors [SE]/70 to the northern edge of Rawcliffe Moors SE/71. 
Williams (1995) recorded many slots seen in 1973 by the Southern Boundary Drain; the “various sizes suggested that young 
were present”. The same source added, without location, that “slots and resting up places” were found in 1974. Unpublished 
data held at Doncaster Museum & Art Gallery note different sized slots, identified as being of Red Deer, discovered on 
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Thorne Moors in 1973–74. There is a record of a deer – possibly Red – being shot in February 1973. A male Red Deer was 
seen and heard on Crowle Moor in the winter of 1974–75. This latter was localized by Williams (1995) as “near Moorgate 
cottages”, an unknown place tentatively equated with the gate near Top Moor Farm. In 1984, deer slots in muddy ground 
alongside Swinefleet Warping Drain at Will Pits were seen on 25th November and 9th December. They included one set that 
appeared from size to be Red Deer.  
 Howes (1984) stated that the nearest source for the Red Deer up to that time was Wentworth Park, over 35km 
distant between Rotherham and Barnsley. He mapped Wentworth and the Hatfield Moors–Thorne Moors area as possibly 
linked. However, the male seen in 1966 was conjectured to have originated from Normanby Park. Here, Red Deer were 
introduced in 1964 (Manning 2006). As noted, this park lies across the River Trent near Scunthorpe, a mere 13km away. 
Limbert (1985) recorded that Red Deer were farmed to the north of the Swinefleet peat works, although the site was actually 
Common Farm, over 3km away. Here, deer farming existed from 1984–88, but there were no escapes or releases.    
 The only Red Deer record from the Thorne Moors area during the nine-year period 1985–93 involved a male 
grazing with bullocks at St Helena Farm (Goole Fields) during the winter of 1988–89. It fled to Goole Moor if alarmed.   
 
2.1.3 The Thorne Moors area 1994–2007 
From 1994, the status of Red Deer in the Thorne Moors area became more complex. There were multiple records, 
discernible patterns of occurrence and breeding evidence. The deer increasingly interacted with a landscape far removed 
from that of the ancient Hatfield Chase. Until 2001, the deer had to live alongside industrial-scale mechanised peat removal, 
with large areas of devegetated ground. These workings were known as milling fields, with surviving areas of moorland 
vegetation and woodland increasingly restricted to the more southerly areas and peripheral parts. It was only from 2002 that 
habitat recovery after peat extraction could begin over wide areas. Thus a process of renaturing was underway that inter alia 
increased the suitability of Thorne Moors for all deer, enhancing its capacity to shelter and support a growing number.   
 Inevitably, the newcomers were regarded from a range of human perspectives. To some the deer had made a 
welcome return to the remnant wildscape of the Humberhead Levels. They were challenging and impressive, the 
crepuscular roaring stags even invoking a feudal world of the imagination. To others, the Reds were merely targets, 
including for illicit profit as venison. Some farmers regarded them as a costly nuisance encroaching on their land, worthy 
only of pest control. Elsewhere, they became an element of agricultural diversification, offering deer-stalking and trophy 
heads as a new revenue stream. Land owners, managers and visitors were forced to calibrate their response to the 
appearance of large, social and active ungulates living ferally. 
 McCarthy et al. (1996a) stated that to the south of Doncaster, eleven Red Deer had been observed since 1993, 
based at Wadworth Wood, between Conisbrough and Rossington. Three of these deer were males; and the females 
included one pregnant individual in 1995. These deer allegedly originated from a failed attempt at Edlington Wood to 
establish a captive herd of Reds (and Fallow Deer, also at large). Nothing more recent has been discovered about these 
deer. Additionally, McCarthy et al. (1996a) and Manning (2006) referred to Red Deer farming at three locations, with two of 
them situated close to Thorne Moors: at High Levels and on “Rainsbutt Moor” (=Common Farm). The third was at 
Burghwallis, c.18km WSW of Thorne Moors. The authors added that these deer farms probably provided the basis of the 
modern Red Deer populations. Like Common Farm, the High Levels venture commenced in the 1980s, but by contrast there 
was a significant exit (allegedly a release) of deer. This occurred in 1989 and was of both sexes. The four loose males 
included one of renowned Warnham stock. Fifteen females were involved, two of them immediately becoming road 
casualties (Crow Tree Bank and the A18). A fourth deer farm was established further south, near Westwoodside (Limbert 
2005). A female road casualty photographed on the A18 at High Levels (map reference given as SE704113), on 21st 
October 1994, had a numbered (86) tag in its right ear (Williams 1995, McCarthy et al. 1996a). 
 For those first years of marked change on Thorne Moors, all available Red Deer records 1994–2004 were listed by 
Limbert (2005). These show that in 1994 there were sightings on 17th September (single male and female and two 
“yearling” males) and c.1st October (a “small group of large deer”). On both occasions they were to the west of Pony Bridge 
Wood. In addition, Williams (1995) reported slots and a lying-up area by the Southern Boundary Drain on 16th November 
1994, the result of perhaps four to six individuals. In 1995 four dates were recorded, in early April (two males at Will Pits), on 
18th May (three females along Middle Moor Tram), 19th August (a sub-adult male east of Mill Drain Marsh) and 23rd 
November (a male and four females at the Shoulder o' Mutton). One of these latter females wore a green ear tag. 
 During the period 1996–2004 the number of dates notified mostly varied each year from twelve to 18. The 
exceptions were 2000 (four) and 2003 (81). The latter was uncharacteristically high because a keen mammal recorder, B.P. 
Wainwright, was working on Thorne Moors during that year. This demonstrated not only the potential frequency of sightings 
by that time, but also the inadequacy of casual recording by visitors and others. The Thorne Moors Vertebrates Reports for 
2004–06 contained an appeal for all records of Red Deer. 
 Limbert (2008) wrote that during the years 1994–2007 records were obtained in each of the twelve months. There 
were spring and autumn peaks, the latter coinciding with the rut. Sightings were fewest during the period December–
February. During those same years, the majority of records were concentrated in the Will Pits–Crowle Moor sector, but with 
a significant number in nearby parts like the Pony Bridge and Shoulder o’ Mutton areas, together with adjacent stretches of 
agricultural land. Slightly more distant places, like ‘Middle Moor’ and Goole Moor, had a number of records, but elsewhere 
records were few and scattered. Even when aggregated, the sightings lacked the ubiquity of Roe Deer during that same 
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period. It is of interest to note, in terms of origin, that what may have been a single female with a green ear tag was seen, as 
noted, on 23rd November 1995, and then on 14th September 1996, 9th November 1997, 7th November 1998 and 18th April 
1999. McCarthy et al. (1996a) erroneously stated (mis-quoting the present author!) that “some of the adults carry ear tags”. 
Manning (2006), referring to a “Thorne and Hatfield Moors” population, noted that “the small number of deer present 
includes some with ear tags”. Also, during this period, actual evidence of local breeding by Red Deer was obtained. This 
included the first, two calves “unsure on their feet” at Green Belt on 3rd August 1996, and a female giving birth at Will Pits 
on 2nd July 2003.   
 Gaudie (2009a) stated that in 2000 the Red Deer population was estimated to be “25 mature animals”, with this 
gradually increasing “until in 2007 the group comprised at least 80 animals”. It was also stated that in 2006 there was “a 
group of 15 Bachelor Stags” on Thorne Moors. 
 In the years up to 2007, day counts of Red Deer of all ages sometimes reached ten, occasionally up to 13 or 
more. These totals combined deer on Thorne Moors and on the predominantly agricultural land alongside. On 13th 
December 1997, 16 (possibly 18) Red Deer of mixed ages were seen in one herd at Will Pits. Fifteen were present on 30th 
April 2001 in fields south-east of Pony Bridge Wood. There were possibly 14 on 10th April 2003, along Goole Moor Tram 
and in fields north of Crowle Moor. On 22nd March 2004, perhaps 31 individuals were seen (17 along Blackwater Dike and 
14 at the Swinefleet peat works). During 2004 there were two further significant counts, but on unrecorded dates. On the 
first, what were regarded as two separate herds (near Will Pits Scrape and in fields south of Thorne Moors) amounted to 35 
head. On the second date, another observer counted 23 at Will Pits. Again at Will Pits, there were 14 females on 15th 
November 2006.    
 At the instigation of English Nature (as predecessor to Natural England), limited shooting on Thorne Moors began 
in 2000, with more systematic culling from 2007 (q.v.). Initially, a badly injured male was put down, and an assertive male 
was shot in an attempt to widen the gene pool. The latter’s dominance had raised a fear of inbreeding, prompted by the 
occurrence of young deer with ocular disease (q.v.). The first of these impaired young to be shot, a female, was destroyed 
on 26th September 2002. 
 
2.1.4 The Thorne Moors area 2008–14 
During the period 2008–14, Red Deer records were again achieved in all months. The spring and autumn peaks were less 
marked, as sightings were more evenly spread through the year. There were many reports of calves, the first usually being 
seen in June (see also ‘The Thorne Moors deer cull’). Will Pits remained the major location for Red Deer, but with Pony 
Bridge Wood also significant. These were the two core areas, but there were additional sightings in surrounding parts, 
including Goole Moor and Crowle Moor.  
 Increasingly, records from farmland around Thorne Moors were dominated by sightings from the ‘southern fields’: 
those flanking the perimeter from Elmhirst, around the extremity of Thorne Waste, and then alongside Pony Bridge Wood. In 
2012, other locations included the Durham’s Garden area (where a male was seen on 12th/16th October) and nearby 
Chadwick’s Field, originally a ‘setaside’ field now part of the NNR (26 on 27th August). 
 In 2008, day totals beyond seven were 14 females and eleven juveniles on 18th April, then three males and eight 
females on 14th October, all mostly involving Will Pits. In 2009, the same location held twelve on 5th May; 15 on 8th 
December comprised 13 along Mervyn’s Tram and two females at Will Pits. Other day totals in that year reached nine. At 
that time, Gaudie (2009a) recorded: 
 In 2009 6 stags are known to be holding territory and two groups of hinds and calves have been seen. One 
 group comprises 17 hinds and nine calves, the other 13 hinds and seven calves...During the rut, one stag would 
 be expected to dominate a group of six to seven hinds, but this is obviously very variable. If six stags are known to 
 be holding territory at present, it is reasonable to assume the deer population is possibly around the 50 head 
 mark.  
During 2010, records did not exceed a count of six except on 14th May (19) and 9th October (18), both associated with the 
Will Pits area. During the autumn of 2010, the number of male Red Deer observed holding territory during the rut was put at 
seven or eight (Deer Management Group minutes, 13th October). At the same time, two estimates of female numbers were 
60+ in three main groups and c.40–45 (minutes, 13th October).  
 Peak numbers rose in 2011, with counts of ten to twelve eclipsed on 22nd February (27+ at Will Pits, “only one 
with visible antlers”), 23rd April (18 females along Blackwater Dike) and 6th December (25 in the Will Pits area). From the 
Deer Management Group minutes (6th July 2011), on an unrecorded date there were 43 “in one sighting on Crowle moor”. 
Also in 2011, nocturnal numbers during August–early September in the ‘southern fields’ reached 19, plus 33 on 15th August. 
The same fields remained significant throughout 2012, with counts of 19–33 there on dates in virtually all months to 
September. Totals in excess of this were reported in January–February, with c.40 on 27th January, 41 on 16th February and 
35+ on 20th February. At Bank Top, close to Will Pits, there were c.40 on 21st April and 22 on 7th May. Further west, on 
Goole Moor, sightings included 14 on 17th June. As already referred to, 26 were at Chadwick’s Field on 27th August.  
 In 2013, there were totals of up to twelve Red Deer. These were centred at Will Pits and in adjacent areas, 
including fields, but were occasionally more distant, for example Fisons’ Road North (a female with a young calf on 8th 
June) and west of Pony Bridge Wood (six, including one male, on 24th October). Larger counts commenced with c.24+ on 
24th January, involving about twelve running towards Will Pits Scrape and twelve+ along Fisons’ Road. There were 18 on 
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Goole Fields on 11th April, 39 (ten males and 29 females) in the ‘southern fields’ during the night of 2nd–3rd May, and 22, 
again on Goole Fields, on 21st May. On 25th December, “1 male and 9 female Red Deer with some young [were] in a 
clearing between Collis’s and Elmhirst Tram”. Records of roaring males at Will Pits and Pony Bridge Wood from late 
September–mid-October did not suggest more than one vocal male in each location, but this was probably misleading. 
During the early part of 2014, most Red Deer records were associated with the Will Pits area. Here, counts exceeding five 
were obtained on 7th January (30), 9th February (16), 10th February (a record 65 on Bank Top at Will Pits), 18th February 
(35), 29th March (30+ along Blackwater Dike at Will Pits) and 7th April (18 along Blackwater Dike, also at Will Pits). 
Elsewhere, 39 were on Goole Moor on 4th April, although other records did not exceed seven.     
 In 2012, despite the numerous sightings and attempted estimates of Red Deer, there was no reliable evaluation of 
the population. It was clearly growing, despite culling (q.v.), and there was collateral conflict. The Reds probably impinged 
on NNR management and certainly did so on surrounding farming. A population figure of 150+ was offered (C. Evans in litt., 
pers. comm.), but with the caveat that it was little more than an opinion. A rigorous population count, to quantify the problem, 
was becoming imperative. As a result, Natural England sponsored a thermal imaging (infra-red) survey of Thorne Moors. 
This was undertaken under contract by the Deer Initiative, and was carried out over two nights in April 2013. It involved both 
Red and Roe Deer, and concentrated on the edges of the Moors where deer would be more visible. In sum, 3251ha were 
involved. Of these, 1905ha of moor and agricultural fringe were covered. Therefore, within the greater area, 1346ha were 
not done, because the amount of vegetation prevented any practical surveying by thermal imaging. The missing hectares 
mostly comprised much of Thorne Waste (including Will Pits), Crowle Moor and the north-western and northern margins of 
the Moors. However, as the fieldwork was undertaken nocturnally, it was expected that a majority of the Red Deer would not 
be on the Moors but feeding in open areas, especially peripheral fields. The results were mapped, and in the surveyed parts 
210 Red Deer were shown, 128 (61%) in fields surrounding the southern half of Thorne Moors. Twenty-eight more (a further 
13%) were on Goole Fields adjoining Goole Moor. By extrapolating from these results, an estimate of the total Thorne Moors 
area population in April 2013 was tentatively put at 250 individuals (J. Small pers. comm.). The numbers involved “were 
much higher than were anticipated” (Small 2013b).   
 Limbert (2008) described deer poaching on Thorne Moors as occasionally involving Red Deer, but with the smaller 
Roe being the main target. Reds were, however, shot on adjacent farmland, for which there were two motives. First, it was 
caused by their grazing and trampling of crops, thereby involving shooting by stalkers engaged by farmers. For example, on 
Goole Fields during the winter of 2012–13, on one farm a stalker shot one male and ten female Reds. Second, Red Deer 
were targeted for sport, which was a source of income on land bordering Crowle Moor. Notably, in 2008 on farmland 
alongside Pony Bridge Wood, a massive head was obtained, stated to be a UK record for a wild (sic) Red stag. The antlers 
were scored in accordance with the rules of the International Council for Game & Wildlife Conservation (231.18 CIC points), 
and the trophy was subsequently exhibited at game fairs. Information is given in the Shooting Times of 29th January 2009.  
 The large size of some of the stags encountered on and about Thorne Moors (see ‘Weights of deer’) led to 
speculation on their origins. Manning (2006) described the population as “of mixed parentage”. It has been considered that 
the Red Deer may form a hybrid population, and if so, at least some might stem from stock crossed with the larger Wapiti. 
These two taxa hybridize readily (Putman 1988). Dr John Fletcher, a veterinary surgeon with specialist knowledge of deer, 
consulted by the former VLA (see ‘Ocular abnormalities in Red Deer calves’), visited Thorne Moors in 2009. The results of 
his interest were included in a VLA report (Gaudie 2009b). Dr Fletcher confirmed that Red Deer were involved, and 
explained their stature as the result of good living, including “rich farmland for night-time raiding”. He added that, assuming a 
captive origin, it would never be possible to eliminate “the possibility of some small degree of hybridisation” with Wapiti or 
even Sika Deer. However, the evidence of photographs and antlers did not support visible hybridity to him. Interestingly, Dr 
Fletcher suspected that the Red Deer numbers were much higher than estimated at that time.  
 
2.1.5 Hatfield Moors 
As the second component of the Humberhead Peatlands NNR, it is of interest to compare Hatfield Moors with Thorne Moors 
as Red Deer territory. Hatfield Moors actually produced the first modern record, a Red Deer sighted on several occasions 
during February–March 1964 (Govett 1965). A “young Red Deer” reported in January 1972 may not have been 
distinguished from Roe (Marshall 1989). However Howes (1974), writing of a group of Red Deer in the Thorne Moors area in 
1972, remarked that they had been noted as far south as Hatfield Moors. A Red Deer was seen on Hatfield Moors in 1975, 
and an immature male was present there in 1980 (Marshall 1989). This latter was observed during 20th May–26th June, 
subsequently being reported north of Hatfield Moors, but was re-encountered to the south in early September (Marshall 
1989). In the winter of 1982–83, a severed deer’s leg was found, and deer slots turned up north of Lindholme, neither of 
which was ascribed to species (Marshall 1989). Perhaps both were Roe, especially as this species was first recorded on 
Hatfield Moors in the 1970s (Marshall 1989). 
 During the years from the foregoing until recent times, there were merely occasional vague reports of Red Deer or 
their signs on Hatfield Moors (not helped by similar unsubstantiated claims of Fallow Deer). Thus, during the period when 
Red Deer became increasingly numerous on Thorne Moors, there was no certain record from Hatfield Moors. Although the 
Thorne animals sometimes radiated out somewhat between north and east (at least), there was no known corresponding 
southerly movement involving High Levels, Dirtness Levels, Low Levels or Hatfield Moors. However, in view of the difficulty 
that Roe Deer have in crossing the region’s canals (see ‘Roe Deer in the modern landscape’), it is presumed that the 
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Stainforth & Keadby Canal was also a significant barrier for any Thorne Reds in that area. Some of the farmed Red Deer at 
liberty from High Levels – south of the Canal – became established on Thorne Moors, their occurrence there and not at 
Hatfield being counter-intuitive. However, between Thorne and Crowle the Stainforth & Keadby Canal is spanned by five 
bridges (Wykewell to Godnow), with others further afield. This must be the explanation for the northward flight from High 
Levels (and was presumably also applicable in reverse in 1972). 
    
2.2 ROE DEER 
2.2.1 Outline of Roe Deer in Britain 
Hewison & Staines (2008) noted that from skull structure, three morphological types of Roe Deer had been identified in 
Britain. One of them, currently restricted to Scotland, was conjectured to represent the native British stock, with the rest 
“undoubtedly derived from European introductions”. It was generally thought that in historic times, Roe Deer became 
extirpated in Britain outwith the Scottish Highlands. There had been a general and severe decline due to medieval hunting 
and deforestation. By the 16th century, Roe were probably eliminated from southern and even midland Britain, and were  
scarce further north. The Highland Roe began to expand their range southwards in the later 18th century. In addition, 
importations began into southern England, East Anglia and the Lake District from native Scottish and Continental sources. 
The first were said to involve Perthshire Roe to Dorset in 1780 (Tegner 1953), but see also Prior (1995). Thus Roe Deer 
began to increase and spread in the north and south of Britain, but one element has remained unclear, described in another 
context as “the muddle in the middle”. Had indigenous populations survived outside the Scottish Highlands, to add to the 
recolonization process? In particular, it had long been felt that endemic Roe may not have vanished from the border regions 
of England and Scotland, including north-east England (e.g. Whitehead 1964, Prior 1995, Smales 2012). The 
phylogeographic structure of British Roe Deer is now clearer after work on their genetic history and morphological variation 
by Baker (2011). Thus it is established that in the south, Roe presence results from translocations as above. Further north, 
recovery generally arose from natural recolonization by remnant denizen stocks. Ward (2005) commented that “the northern 
English population seems to have spread north to meet up with the Scottish population and south towards the Midlands”. All 
Roe prospered from woodland replanting, whether reoccupying a vacant landscape or expanding a sparse metapopulation. 
 Roe Deer are ecologically highly adaptable, with a preference for a mixture of woodland and agriculture. They also 
have a high reproductive capacity. Today, they are the most generally distributed of all British deer, being widespread 
approximately north of a line from the Mersey Estuary to the southern Lincolnshire coast. Elsewhere in England and in 
Wales, Roe Deer – essentially derived from human reintroduction – are also expanding in range. Maps of the British 
distribution (e.g. Ward 2005, Ward et al. 2008, Hewison & Staines 2008) show them in most parts. The main exception (the 
north–south divide) is a (shrinking) zone of relative absence from Kent/East Sussex north-westwards to Cheshire. In 
addition, there is a patchy distribution around The Wash, in western Cornwall and especially in Wales, plus an absence in 
the Isle of Wight.       
 
2.2.2 The modern migration to Thorne Moors 
The occurrence and spread of Roe Deer in Yorkshire in the 20th century was linked to the establishment and activities of the 
former Forestry Commission. The first record was obtained in 1936 from Dalby Forest, ENE of Pickering. It is not known if 
the north-east Yorkshire Roe originated from residual native populations, or if native individuals had moved south from 
Durham, or both. Baker (2011) demonstrated that, excluding Lancashire, all the Northern English populations she sampled, 
from North Yorkshire (Pickering), Durham and Cumbria, “showed similar haplotype distributions but in varying frequencies”. 
Howes (1984) demonstrated the spread of Roe in Yorkshire by awarding a 10km square to each available record. The 
cumulative number of squares increased from one occupied in 1936 to six by 1960, 41 by 1970, 68 by 1980 and 96 by 1983. 
This exercise was refined and extended by Burden & Howes (2003), with a bar-chart showing the aggregated number of 
10km squares recorded year by year during 1959–96. This demonstrated inter alia a huge population increase in the 1990s, 
with c.142 squares by 1996. Howes (1996) observed: 

 Sightings and field evidence of roe deer in the York area, then around Selby and finally on Thorne Moors in 
1959...and early 1960s showed that the dispersing ‘wave’ had passed south down the southern vale of York into 
the Doncaster region.  

Earlier, Howes (1992) had observed that from the late 1960s, and particularly during the 1980s, “populations in the lower 
Vale of York and the Humber Head area have increased to the extent that most suitable woods, copses and scrub areas are 
either occupied or visited”. A Thorne Moors record of 8th July 1972 (q.v.) was the first dateable record over the county 
boundary in Lincolnshire (Howes 1977, Limbert 1979). However, this was not the first modern Lincolnshire record. That was 
obtained in 1969 from Laughton Forest (between Scunthorpe and Gainsborough), with a Lincolnshire breeding population 
perhaps established by the mid-1970s (Manning 2006). Collectively, all these foregoing events seemingly represent a long-
ranging invasive ‘nomadic’ phase of Roe Deer presence (dispersal tends to be male-biased), followed by a ‘consolidation’ 
phase with widespread evidence and increasing numbers (Howes 1996).  
 
2.2.3 The Thorne Moors area 1959–82 
The first recorded evidence of Roe Deer involved a small deer, considered to be a Roe, encountered on Thorne Moors on 
an unrecorded date in 1959. It was witnessed by a birdwatcher, and realistically cannot have been any other species. Other 
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Roe were recorded on and around Thorne Moors in the early 1960s, August 1971 and, as noted, on 8th July 1972 on the 
Yorkshire–Lincolnshire border. This animal was in a cereal crop bordering the western edge of Rainsbutt Moor, which 
adjoins the north-eastern part of Crowle Moor. When disturbed it sought refuge in Bracken on Rainsbutt Moor (Limbert 1979; 
C. Wall in litt.). Roe Deer were present on Crowle Moor c.1972–74. From later in the 1970s, Roe gradually became more 
apparent on Thorne Moors. After one was heard on 13th May 1977 next to the Pony Bridge, “records from 1978 included a 
sighting from Rainsbutt Moor” (Limbert 2008), but there was none in 1979. A Roe was heard on 19th May 1980. Nineteen 
eighty-one was notable, in a negative way, as being the last blank year for the species. In 1982, a Roe was watched on 14th 
April and slots were seen on 11th June.  
 
2.2.4 The Thorne Moors area 1983–2014 
During the 32 years to 2014, Roe Deer evidence became more widespread and frequent, including slots, vocalization and 
sightings. Green (1987) noted that in 1986 or 1987 he came across a very young Roe Deer for the first time, although 
immature deer had been observed in previous years. Cumulatively, Roe were seen throughout the year, although there was 
sometimes a discernible spring peak in sightings, especially April–May. Usually, only single deer, families or small groups 
were met with. Day totals of ten or eleven were obtained on dates during January–April, June, October and December. 
Additionally, there were twelve+ on 28th February 2009, 14 on 6th/9th April 2011, 15 on both 20th August 1995 and 14th 
March 2004, and 16 at Will Pits on 8th January 2014. Counts were significantly high during January–April 2012, with 15 on 
17th January and 9th April, 17 on 2nd February, 27 (mainly on Goole Moor) on 14th February, 28 on 16th March and a peak 
of 35 on 10th April. 
 During 2009–12, a trial survey of Roe Deer abundance was undertaken within Natural England’s recording 
compartments 5 (Snaith & Cowick Moor) and 71 (Snaith & Cowick Fen). This was done using a faecal pellet-group count 
technique widely used in Scottish forestry, but whose general principles apply to all types of site (Swanson et al. 2008). The 
technique involved structured counting on the same sample plots in three habitats: wet grassland (0.07 sq. km), wet 
woodland (0.17 sq. km) and wet heath (0.16 sq. km). The counts were done in early spring over the four years. In 2009, the 
area of the plots totalled 300 sq. m for both wet grassland and wet heath and 350 sq. m for wet woodland. In the ensuing 
years, all totalled 300 sq. m. Following Swanson et al. (2008), a formula was employed to estimate population density. The 
decomposition rate of pellets had to be estimated, and the subjectivity of this could have a serious bearing on the number of 
deer arrived at. The main value of this survey was its replicability by a single surveyor to suggest a four-year trend in 
abundance. However, although the exercise was carried out conscientiously, it was not felt to have delivered sufficiently 
clear-cut and trustworthy results at Thorne to warrant its adoption (J. Small pers. comm.). A report was produced from the 
2009 findings, with annual updates 2010–12 (Pandya 2009–12). The results are given in Tables 1 and 2. 
 

Year Wet grassland Wet woodland Wet heath Totals for woodland + heath 

2009 8.3 41.7 108.3 150.0 

2010 47.2 88.9 44.4 133.3 

2011 0 133.3 41.7 175.0 

2012 ------ 88.9 97.2 186.1 
 

Table 1. Extrapolated numbers of Roe Deer Capreolus capreolus per sq. km  at Snaith & Cowick Moor and 
Snaith & Cowick Fen from dung density samples taken during 2009–12 (from Pandya 2009–12). 

 

The wet grassland (Snaith & Cowick Fen) proved difficult to get consistent figures for. The lack of Roe Deer there in 2011 
was attributed to both the presence of cattle and the absence of crops in adjacent arable fields. In 2012, the wet grassland 
was omitted from the survey. However, figures for the wet woodland and wet heath were obtained for each year, and 
combined together they gave a broadly increasing trend in abundance. There were, however, unquantified variables, some 
outlined above, and others like weather, ground conditions and the occurrence of other ungulates. 
  
Year Wet grassland Wet woodland Wet heath Totals for woodland + heath 

2009 0.6 7.0 17.3 24.3 

2010 3.3 15.1 7.1 22.2 

2011 0 22.7 6.7 29.4 

2012 ------ 15.1 15.6 30.7 
 

Table 2. Total density of Roe Deer Capreolus capreolus at Snaith & Cowick Moor and Snaith & Cowick Fen estimated from 
dung density samples taken during 2009–12. The figures give the number of deer estimated (from Pandya 2009–12). 

 

Even more than with herding Red Deer, chance sightings of the strongly territorial Roe gave little idea of the true number 
existent. Thus the thermal imaging survey undertaken in April 2013 offered the first realistic opportunity to quantify their 
occurrence. Eighty-four Roe were mapped over the 1905ha examined, with 53 of them (63%) concentrated on farmland to 
the north-west of Thorne Moors and east of Crowle Moor. Compared with Red Deer, it is likely that a higher proportion of the 
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Roe population was missed during the survey, and an extrapolated estimate of the total in April 2013 was not thought to be 
attainable (J. Small pers. comm.). 
 Kids were first seen in May (see also ‘The Thorne Moors deer cull’). Young animals were subsequently 
encountered in summer and autumn, with obvious sub-adults throughout the rest of the year. Although the females usually 
had one or two kids, there were also rare records of three, perhaps an indication of good feeding. Kids were probably born 
in both wooded and more open habitats. Thus, at Will Pits a female with a broken leg had two new-born kids on 16th June 
2008, and a female had two small kids – one suckling – on 8th July 2013. By contrast, at Pony Bridge Marsh two very young 
kids (one could not stand easily) were discovered together on 11th May 1997. Immature animals were seen widely, and 
aggregated sightings of all ages were universally distributed but with the Will Pits area a much favoured epicentre.   
 Although Roe Deer preferred some cover, they did not shun open parts if undisturbed, like the revegetating peat 
milling fields. Roe also visited the Thorne Colliery area, even exploring the exposed colliery spoil-heap. A male was seen at 
the nearby Moorends recreation ground on 25th May 2006. Away from the peat and uncultivated peripheral stretches of the 
NNR, Roe ventured into crops. How far they would feed beyond Thorne Moors is not known. For example, six+ were at 
Dikes Marsh on 24th February 2008, in a field opposite Moss Terrace, but their direction of travel was not known.  
 Adult Roe Deer were seen entering water voluntarily, including swimming across Swinefleet Warping Drain, but 
they would obviously jump smaller dikes. However, on 23rd September 1996, a female “panicked” and leapt across 
Swinefleet Warping Drain at Will Pits (Bull 1997). Other Roe behaviour included fraying against trees, this even being 
watched on Thorne Colliery spoil-heap where a birch sapling was the targeted object. Fraying (here defined merely as 
rubbing) denotes territoriality (by scent-marking) as well as being a means of cleaning velvet from antlers. Limbert (2008) felt 
that the effects of fraying and bark-stripping were an increasing feature in scrub and especially woodland, although the bark-
stripping has since lessened in carr woodland (q.v.). 
 Limbert (2008) recorded that deer poaching on Thorne Moors mostly concerned Roe Deer, which are generally 
regarded as providing finer venison than Red Deer. The poaching involved men with dogs and guns, living both locally and 
further afield (e.g. Finningley, Edlington, Barnsley). Butchered remains were encountered on occasion, including gralloched 
animals. In the earlier part of 2005, a local poacher was successfully operating with a cross-bow. It is difficult to envisage the 
last occasion when local Roe Deer were targeted with a cross-bow! In 2009, poaching was regarded as a serious problem 
(Deer Management Group minutes, 30th March). Four years on, in 2013, it was felt that, overall, poaching had become less 
of an issue. However, local men unleashing dogs to chase Roe Deer had grown in frequency. This was seen as a 
concerning development on two counts: as occurring on land open to public access, and for the welfare of the deer 
themselves, especially as they were pursued indiscriminately (J. Small pers. comm.). 
 
2.2.5 Roe Deer in the modern landscape 
In writing of this species, Prior (1995) remarked: 
 In spite of having lived in Britain for so long, roe find themselves virtually as our tenants, living in a landscape 
 which is inhabited, used and totally modified for our own purposes. The impact of man and his activities is all-
 pervading. It is a monument to the hardihood and versatility of these small deer that, unlike so many species, they 
 have survived and even flourished in so hostile an environment.  
Putman (1996) added to this by stating: 
 It is difficult to assess to what extent roe deer numbers may be changing within their existing distribution; available 
 habitat appears largely to be saturated to capacity through much of their range with the territorial nature of this 
 species preventing further increase in effective density.   
By the 1990s, Thorne Moors had become a major local centre for Roe Deer. More widely, in South Yorkshire there was 
evidence that Roe numbers had grown sufficiently to fill much suitable habitat (Howes 1996). This was causing seasonal 
dispersal to locate new areas, including the colonization of sometimes sub-optimal urban-fringe environments (McCarthy et 
al. 1996b, 1996c). However, some movement was hindered by canals, in which the deer became trapped and often 
perished. Overall, upon enquiry this problem proved to be somewhat regionalized (C.A. Howes pers. comm.), involving 
reports from the major commercial and recreational navigations that pass through the rural lowlands of the Aire and Don 
river catchments. It affected the Knottingley & Goole Canal (Aire & Calder Navigation), the Stainforth & Keadby Canal 
(Sheffield & South Yorkshire Navigation), and the interlinking New Junction Canal (e.g. Howes 1992, 1994, 1996, Burden & 
Howes 2003). Rivers and other watercourses, lacking steel or concrete piling along their banks, presented no barriers for 
Roe. It is of interest to note that Prior (1995), in quoting Howes (1992), remarked: 
 The problem of roe deer drowning in canals in Britain was first noted by Mr C.A. Howes of the Doncaster Museum 
 and Art Gallery. In the years following the colonisation of his area by roe, he discovered that up to sixteen roe per 
 year were being rescued or found drowned in the busy commercial waterways centred on the Doncaster, Thorne, 
 Crowle and Goole districts. In contrast to the south-country canals which mostly have sloping earth banks, these 
 Yorkshire waterways have metal or concrete piling to prevent erosion by the wash from fast-moving traffic. Once 
 having jumped in, the deer are unable to scramble out again. 
  The peak for roe drowned occurs predictably in April to June when the yearlings are cast out and may 
 wander widely. This problem is well known in Holland, where steps or ramps are incorporated into the canal banks 
 at intervals to allow roe to escape.      
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The extent of Roe drowning in steep-sided canals In Europe is not known, but it is not restricted to English and Dutch cases, 
as shown in a French study area (Coulon et al. 2006). Howes (1996) provided a useful local summary of the issue: 
 Sporadic drownings were noticed as early as the late 1970s, but by the 1990s had become a major occurrence, 
 with over 100 examples of drownings or of animals having to be rescued during the five year period 1990–94...A 
 strong April to June seasonality in these incidents coinciding with the peaks in male and female territoriality, points 
 to victims being low status [males] ejected from buck-held territories or of the previous year’s young being 
 ousted by their pregnant dams...     
This seasonality, and the postulated reasons for it, were later endorsed by Burden & Howes (2003). The first known canal 
casualty was in 1977 from the Stainforth & Keadby Canal. This approaches to less than 1km of the southern part of Thorne 
Moors, and on 1st January in that year an adult female drowned to the west of Thorne. It was documented by Howes 
(1977), and is preserved at Doncaster Museum & Art Gallery as a mounted head (accession number 1977.311). This 1977 
occurrence was followed by many other similar records and anecdotes. An indication of the difficulty caused by this part of 
the Navigation can be given by relating data from the 1990s. In 1991, a lock-keeper described Roe Deer as frequently 
entering the canal between Crowle and Keadby (Howes 1992). During that and the following year, one person removed 15 
(eight of them alive) from the canal in the Maud’s Bridge area (Howes 1992). During 1995–97, it was reported that Roe were 
being regularly found in the canal at Medge Hall (Limbert 2008). Burden & Howes (2003) stated that mortalities “still 
continue unabated on the [Sheffield &] South Yorkshire Navigation, particularly in the Thorne area”.  
 Highlighting a distinction between population management and the welfare of individuals, British Waterways 
constructed stepping-out points or ramps for deer. This was in 2008 along the Stainforth & Keadby Canal between Moor’s 
Bridge and Maud’s Bridge. Four of the ramps are in the north bank of the canal and a fifth is in the south bank. “In addition 
to the ramps in the canal, Network Rail have installed deer proof fencing along the railway line to reduce incidents of deer 
being hit by trains” (Thorne and District Gazette, 15th May).   
 South of the Stainforth & Keadby Canal, minor roads and the A18 witnessed Roe Deer fatalities, with other 
instances on roads elsewhere around Thorne Moors. The A18 was also the scene of Red Deer deaths (q.v.), and a deer 
traffic warning sign was placed north of Hirst Priory. Following road traffic accidents involving Roe Deer along Johnny Moor 
Long Lane, in 2007 another sign was positioned north of Moorends, close to the old Fox & Duck. However, Howes (1996) 
observed that the road traffic danger from deer was relatively minor in South Yorkshire, and the same was probably true in 
adjacent parts of Lincolnshire. However, it inevitably persists, and may even increase, with attendant economic costs, 
human injuries and negative animal welfare. 
 
2.3 REEVES’ MUNTJAC 
2.3.1 Outline of Reeves’ Muntjac in Britain 
Reeves’ Muntjac, the smallest deer in Britain, is native to China and Taiwan and has mixed ancestry in Britain (Chapman et 
al. 1994, Chapman 2008). Here, there have been releases, escapes and translocations since 1901, originally in 
Bedfordshire and perhaps elsewhere. All this has been extended by natural spread in many parts, and the species is now 
well recorded in much of southern, central and eastern England. In general, there is a thinning presence to the west, and 
also beyond Yorkshire; there are, however, records from Wales and even Scotland (maps in Chapman et al. 1994, Ward 
2005, Ward et al. 2008, Chapman 2008).  
 In Lincolnshire, Reeves’ Muntjac has been reported since the 1960s. This has included deliberate releases as well 
as natural spread, and the species is now widely distributed. Manning (2006) mapped it in 48 x 10km squares, more than 
Roe Deer at that time. In Yorkshire, the first confirmed report of Reeves’ Muntjac was dated 14th January 1973 (Mitchell 
1985), when inexplicably “a muntjac was found wandering on the beach near Flamborough Head on the east coast” 
(Robinson 1975). It died that night. Robinson (1975) also alluded to an unconfirmed report of one being shot near Thirsk. 
Others were recorded at large from c.1977 (Howes 1993, Chapman et al. 1994). These included a presence in the 
Doncaster district from at least 1991 (Howes 1993, Chapman et al. 1994, McCarthy et al. 1996a). Reeves’ Muntjac is now 
mapped as quite widespread in the county, especially southwards of a line approximately from Ripon to Scarborough (maps 
in Ward 2005, Ward et al. 2008, Chapman 2008).  
 
2.3.2 The Thorne Moors area 
It is relevant to open this section by again quoting Putman (1996): 
 [Reeves’ Muntjac] are very secretive and elusive little deer whose presence is often not detected until years after 
 they have colonised an area – and then only after they have built up very substantial populations.   
Apart from unconfirmed slots on Thorne Moors on 17th October 1994 (Williams 1995), claims of possible Reeves’ Muntjac 
began in 1998. One was reliably identified in a field north of Whaley Balk on 28th July 2000, and a presence was 
established at Will Pits by 2001. On unrecorded dates in 2004, single examples (possibly the same) were at Will Pits and in 
the Yorkshire Triangle. In the first week of December 2011, another was seen on one date in the field between the Thorne 
Colliery spoil-heap and the Moorends allotments. In 2013, there were singles on 6th April (in Rhododendrons at Cassons) 
and 17th November (Rhododendron Path). The most recent record involved one at Pony Bridge Wood on 27th February 
2014. Reeves’ Muntjac was not seen by members of the Thorne Moors Deer Management Group (J.G. Hitchcock pers. 
comm.), but casual shooters occasionally alleged encounters, although with no usable details. 
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3. THE EFFECTS OF DEER 
 

3.1 DEER IMPACTS AND THEIR LIMITATION 
Too many deer will cause damage to semi-natural habitats, farm crops, horticulture and forestry. Excess numbers can also 
lead to more traffic accidents, an increased risk of disease spread to livestock, and to depressed health for the deer 
themselves. ‘Damage’ may be defined as actions that have significant consequences, or that conflict with human interests or 
management objectives (Putman 1996). In addition to culling programmes, limiting the impact of deer can be attempted by 
using short- or longer-term barriers. These can be chemical (an ‘olfactory fence’) and/or physical like deer-proof fencing or 
piles of brash. Other methods of defence include the deployment of both individual tree-guards and chemical repellants 
applied to discrete trees. Damage can also be reduced by behavioural manipulations, like the provision of supplementary 
food and mineral-blocks, or planting alternative natural forages. Such practices within an NNR may reduce the need to feed 
beyond the reserve boundary. However, in isolation they might also attract greater numbers of deer to the NNR. Food-
independent factors can also be relevant in understanding the impact of deer. For example, the type and size of woodland is 
important, as is the amount of protection and thermal cover provided therein. 
 Underlying the foregoing, not all measures and changes are necessarily applicable in a nature conservation 
context. Also, they may not have a predictable outcome. For example, if the establishment of diversionary food-plants is 
inappropriate within an NNR, it may be possible to do so in a peripheral buffer zone, akin to the creation of a ‘setaside’ field. 
Yet this could prove to be a questionable strategy if the deer are also deflected to farm crops beyond, where they may 
cause damage or become subjected to unrestricted killing.    
 
3.2 THE EFFECTS OF DEER IN THE THORNE MOORS AREA 
3.2.1 Surrounding crops 
Putman & Moore (1998) noted that in lowland Britain, available data showed: 
 Roe Deer damage is mostly associated with oilseed rape [Brassica napus ssp. oleifera], orchards and other fruit, 
 while damage by Red Deer is primarily in loss of yield of pasture or silage grasslands.  
The situation around Thorne Moors does not entirely accord with this broad and generalized summary, demonstrating how 
local factors can come into play when describing a relatively small area. Red and Roe Deer have long been watched 
diurnally – usually singly or in small groups – in fields surrounding Thorne Moors. There are c.25 miles of boundary to 
Thorne Moors, with c.20 different landowners comprising medium and large sized arable farms (Gaudie 2009a). The fields 
support high quality crops, and the deer could sometimes be seen actively feeding. However, much deer feeding occurs 
nocturnally, and from the mid-1990s visible damage, attributed to Red Deer, was reported arising from largely unseen 
depredations. Although a few deer of either species may have little impact on crop yields, larger numbers can have 
significant implications, especially for high-value produce. When this threshold was exceeded around Thorne Moors, the 
effect of Red Deer on crops was sometimes not only noticeable but locally severe. Combining both species, it was said that 
Oil-seed Rape, Root Beet Beta vulgaris ssp. vulgaris, Potato Solanum tuberosum and Bread Wheat Triticum aestivum were 
the main crops grazed, with Maize Zea mays also affected. It is not known if – where appropriate – roots/tubers were 
consumed, or the leaves, or both. Indeed, there is no precise information on any crop feeding, its timing/seasonality, or 
integration with the availability of natural foods. The relative attraction of ‘setaside’ fields was also unrecorded. 
  
3.2.2 Vegetation on the National Nature Reserve  
Deer damage was most obvious in wooded parts of the NNR, with deer grazing/browsing the field, herb and shrub layers, 
taking the lower tree foliage, and stripping bark. For example, at Will Pits and Pony Bridge Wood, significant harm to willows 
was caused through bark-stripping by Red Deer. This was presumably done to provide dietary fibre and/or winter food. Also, 
the willows were preferentially browsed by deer. Such behaviour evoked worries for the future ecology of these carr 
woodlands, and also raised concern about linked effects on other organisms. The deer, by preferring young willow growth 
and largely ignoring birch, were not only reducing natural regeneration but also capable of killing the willows. This could lead 
to the creation of yet more birch-dominated woodland, or possibly even to the spread of Rhododendron.  
 Such behaviour by Red Deer also threatened the bryophytes and lichens growing on the willows at Will Pits and 
Pony Bridge Wood. Wall (2007, 2008) highlighted an increase in diversity of such bryophytes in these two woodlands when 
examined during 2004–06. Some of the species were notable as lowland rarities. Reflecting wider conclusions, Wall noted 
that reductions in sulphur dioxide pollution are the significant factor in this development. At least 16 epiphytic bryophytes 
occur (C. Wall in litt.), along with many common bryophytes covering rotting logs and the bases of willows. Wall (2007) drew 
attention to the pernicious effects of Red Deer on the epiphytes dependent on the willows. Bark-stripping by the deer tended 
to affect fairly recent outgrowths from the main bole, in particular horizontal or inclined branches of c.10cm diameter. These 
were the same branches that were most receptive to bryophyte colonization, with the trunks of older willows avoided. Wall 
(2007) added that the situation had “markedly worsened” since 2005, and in some areas of Pony Bridge Wood it was difficult 
to find an unaffected willow. However, the culling programme seemed to alleviate this particular problem (C. Wall pers. 
comm.), and there were other improvements in the vegetation as well. Natural England’s habitat assessment of Will Pits in 
2012 concluded that it was “moving into favourable condition” as carr woodland, with an informal assessment in 2013 
supporting this trend (Small 2013a). 
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Away from woodland NNRs, Putman (1996) stated that the more open NNRs, like grasslands, heaths and fens, did not 
experience significant deer damage. This is illustrated by Thorne Moors, a site large enough to contain both woodland and 
non-woodland habitats. The effects of deer on mire vegetation were quantified during July–September 2013. This sampling 
exercise estimated the proportion of bare ground caused by deer-trampling on the mire vegetation. Given an accepted over-
estimate of deer impact by the methodology used, the level of damage was broadly assessed as relatively low, requiring no 
immediate action (J. Small pers. comm.; Small 2013a). A balance is required between the likely positive effects of deer as, 
for example, scrub-inhibitors and creators of limited bare ground, and their negative impact on carr woodland ecology.  
 
3.2.3 Birds 
A further anxiety has been the potential effect of Red Deer on the productivity of rare ground-nesting birds. For those 
breeding in relatively open areas, the threat is twofold. First, from the deer disturbing the nesting adults, thereby making 
eggs and chicks vulnerable. Second, by their physical presence endangering a nest by trampling, especially if the deer 
become alarmed. Two species are highlighted, both non-passerines, European Nightjar and Common Crane Grus grus.  
 Concern has been expressed about the possible effect of groups of Red Deer on breeding European Nightjars, 
especially as the two populations have been increasing. The nightjar is especially significant, being the reason for the 
designation of Thorne Moors as a Special Protection Area. However, nothing has been detected in published or unpublished 
sources to raise concerns about the deer, and there is no known anecdotal evidence of conflict either.  
 In recent years, Common Cranes have had an increased presence on Thorne Moors, associated with colonization 
as a breeding species (Limbert in prep.). The first nesting attempt was in 2011 on Goole Moor. Unfortunately, the eggs were 
predated on 23rd April, perhaps by Carrion Crow Corvus corone. It was possible that on 23rd the Common Cranes had been 
disturbed by a herd of 18 female Red Deer, giving the attacker a chance to seize the eggs (Limbert in prep.). In 2012, two 
pairs of Common Cranes attempted to nest, one of them again on Goole Moor. However, both were unsuccessful, with all 
four juveniles taken. This was possibly at least partially due to Fox Vulpes vulpes. Coincidentally again on 23rd April, during 
the incubation period, a Red Deer herd was close to the nest on Goole Moor. “The deer got wind of the [Crane] warden and 
bolted, narrowly missing the nest area” (J.G. Hitchcock in Limbert in prep.). In 2011, it was recorded by the Senior Reserve 
Manager at the time, Kevin Bull, that the breeding of Common Crane was probably being compromised by deer. He added 
that measures might be required to divert them from nesting areas (Deer Management Group minutes, 6th July). However, 
no measures were felt to be necessary during 2012–13 (J. Small pers. comm.), and in the latter year the single pair of 
Common Cranes successfully reared a juvenile.  
 For birds nesting at low level in less open areas, the deer threat mainly comes from nest damage caused by 
trampling or feeding. At Will Pits, a northerly source-population of Common Nightingale Luscinia megarhynchos (Wainwright 
2004) died out in 2010 (Limbert & Wainwright 2012). This was probably largely as a result of Yorkshire being situated at the 
north-western limit of the species’ world range, and therefore prone to fluctuations indicated by isothermal shifts (Limbert 
2007). It was the last colony in the county. The nesting requirements of this species at Will Pits were noted by Limbert 
(2007) as jeopardized by the ecological damage caused by the increasing presence of Red and Roe Deer. Gaudie (2009a) 
reported that Red Deer were “causing problems” for the Common Nightingales, and Lunn et al. (2011) commented that they 
“may have had some detrimental effect” on the nesting pairs. These statements have been refined by Robert Broch, who 
characterizes the Red Deer as having a negative effect on the habitat at Will Pits. He notes that Reds affect the ground 
cover there by disturbance, browsing and grazing. This impacted on the Common Nightingales, as they require undisturbed 
ground cover. Roe Deer did not have the same deleterious effect. A further detrimental change for the birds, but 
independent of any deer, was the increasing wetness of parts of Will Pits (R. Broch in litt.). 
 
3.2.4 Insects 
Thorne Moors is important for insect conservation, having 4000+ recorded species and much potential for further additions. 
The national value of Thorne Moors for insects was first demonstrated by Ball (1992), with important assemblages and many 
rare and biogeographically significant species. Several remain unknown in Britain outside the NNR or the Humberhead 
Levels peatlands. As with ground-nesting birds, deer may influence insects both directly by their physical presence, and 
indirectly by their actions. Their presence can, for instance, provide a resource for parasitic, dung- and carrion-feeding 
insects. The consequences of deer actions can be immediate, like grazing, trampling and wallowing, thereby inter alia 
creating muddy or bared ground. This may actually benefit some key insects on the NNR (Small 2013b). Other effects can 
be both immediate and more gradual. Thus removal of tree bark causes injury but also promotes wood decay. The impacts 
of deer, as with wood decay, can be subtle and pervasive, other such instances including deer as agents of scrub 
suppression, nutrient flow (as to a dunging-site) and microclimate alteration. Cervid herbivory is also significant, being in 
direct competition with legions of insect herbivores.  
 The effect of deer on epiphytic bryophytes growing in carr woodland has already been outlined (see ‘Vegetation 
on the National Nature Reserve’). There will also be consequences for the rich entomofauna of the same willows. Feeding 
Roe and – especially – Red Deer will alter the number and diversity of insects both associated with the willows and merely 
utilizing them at the time. These shrubs and trees offer insect habitats (e.g. refuges, hibernacula, oviposition sites) and food 
supplies (e.g. leaf-mining Lepidoptera larvae, nectaring queen bumble-bees Bombus and saproxylic Coleoptera). By eating 
leaves, shoots and bark, deer are in rivalry with phytophagous insects for the willow biomass. They also have more 
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fundamental consequences for their diminutive rivals, mediated through altering vegetation composition, structure, chemistry 
and productivity, plus inducing abiotic changes. By extrapolation, deer herbivory can also have implications for insects 
beyond the willow feeders, as varied as the latter’s predators and parasites and the humus dwellers in the litter beneath.  
 Deer introduce a small community of commensals and ectoparasites. These latter, for example, include parasitic 
Diptera, although these remain almost unknown in Lincolnshire and Yorkshire. Such parasites of mammals in Britain are 
confined to ungulates and bats Chiroptera. Those of the former are now generally rare due to modern animal husbandry, but 
this is often inapplicable to emparked, and especially feral, deer. In the Oestridae, neither Deer Warble-fly Hypoderma diana 
Brauer nor Deer Bot-fly Cephenemyia auribarbis (Meigen) have been reported from either county (P. Porter in litt.; Grayson 
2004; A. Grayson in litt.). They are Scottish species, but as both of these oestrids affect Red Deer, and the warble-fly targets 
Roe as well, both may plausibly appear here (Grayson 2004). The keds (Hippoboscidae) are hardly better represented. Deer 
Ked Lipoptena cervi (L.) is principally on Red and Roe Deer (Hutson 1984). It was listed by Beaumont (1965) from Red Deer 
at Duncombe Park near Helmsley, but there have been no Yorkshire records since (A. Grayson in litt.). Forest-fly 
Hippobosca equina L., associated with equid but also other hosts, including deer, is not reliably known from Yorkshire (A. 
Grayson in litt.). Both of these keds are unrecorded in Lincolnshire except for a very old reference to Forest-fly (P. Porter in 
litt.). This was from an unrecorded host at Well, close to Alford, as long ago as 1886 (Kew 1888). Naturalists and others 
should be vigilant for any dipterous parasites (Grayson 2004, Hutson 2010). Culling was described by Hutson (1984) as the 
best opportunity to examine for keds. They tend to be concentrated in the anal, genital and axillary regions and sometimes 
on the neck (Hutson 1984). However, even the chance finding of a fresh corpse offers some possibilities for a ked-hunt. 
Subsequently, broader entomological prospects will multiply as the carcass rots. It will lure a succession of necrophagous 
insects, often the most conspicuous being carrion-beetles Silphidae, with nine species recorded from Thorne Moors 
(Skidmore 2006). 
  The presence of living deer will attract insects to their dung. Of this, deer produce copious quantities, and a 
diverse deer-dung community exists. Beetles can be rather unspecific as coprophages, like dung-beetles Scarabaeidae of 
the sub-families Aphodiinae and Coprinae (sensu Mann 2006). Environmental and biotic factors are often more significant 
than the mammalian source (Mann 2006). Other beetles, like some hister-beetles Histeridae and rove-beetles Staphylinidae, 
have coprophilous larvae that are predaceous on other larvae – often fly maggots – developing inside the nutritious faeces. 
There are also many dung-inhabiting flies, like house-flies Muscidae and lesser dung-flies Sphaeroceridae. Skidmore (2010) 
listed 32 of the British lesser dung-flies as having been recorded from inter alia deer pellets, and also documented 
(Skidmore 2006) that 66% of these species had been identified from Thorne Moors.  
 Two nationally scarce dung-beetles Aphodius are associated primarily with deer dung (Stewart 2001). One of 
them, A. (Limarus) zenkeri Germar, is widespread throughout much of England and Wales, except towards the south-west. 
It occurs as far north as Yorkshire. This dung-beetle is found in shaded ungulate dung in deciduous woodland and pasture-
woodland (Mann 2006; D.J. Mann in litt.). It is therefore especially coupled with deer (and perhaps leisure horse-riding) in 
such habitats, as an artefact of the opportunities usually available to it. It is very rare in both Lincolnshire and Yorkshire. In 
the former county, there is a single record from horse dung in 2000 at Osgodby Moor, a forestry site NNW of Market Rasen 
(C. Barnes in litt.). In Yorkshire, records have only been obtained in the period from 1989. These are from Allerthorpe 
Common near Pocklington (horse dung), Hatfield Moors and Scabba Wood (R.J. Marsh in litt.). In 2012, this dung-beetle 
was found on Inkle Moor (Anon. 2013). It is also now known as a sub-fossil from archaic peat adjoining Thorne Moors 
(Buckland in prep.), inviting speculation on the ancient ungulate benefactor. It is noted that the dung-beetle’s “recent 
expanded range owes much to the proliferation of roe deer rather than domestic stock” (Buckland in prep.). Roe Deer are 
recorded from Lincolnshire’s Market Rasen district (unpublished map by C. Manning in litt.). All four modern Yorkshire sites 
are areas with at least Roe Deer present. It seems that today, this dung-beetle occurs in the Thorne Moors area because of 
the presence of Roe Deer. This is strengthened by the lack of any Red Deer records from Inkle Moor, and an absence of 
livestock there. 
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4. DEER CULLING AND MANAGEMENT 
 

4.1 DIFFICULTIES OF CULLING ON NATIONAL NATURE RESERVES 
4.1.1 Introduction 
Red and Roe Deer are part of the complete ecological community, and thereby contribute to overall biodiversity and 
ecology. Additionally, as relatively large, charismatic, easily recognizable and familiar mammals on National Nature 
Reserves, deer have amenity value and are popular with visitors of all ages. They may also generate venison revenue. 
However, where deer become numerous and therefore destructive, management of this problem becomes necessary. It is 
often tackled by attempting to reduce the population. This is most effective in combination with additional measures (q.v.) 
taken to exclude or deter deer. Before embarking on a deer management programme, a survey of their occurrence and 
density is essential, together with an objective assessment of damage done by them. This should then extend to a 
monitoring programme to determine the effectiveness of measures adopted, ideally being assessed against a ‘control’ area. 
Obviously, the killing of deer on NNRs has to be carried out legally, safely and humanely, and is circumscribed by a number 
of statutory provisions. These impose two types of restriction. The first is on firearms and ammunition. The second concerns 
the time of day when, and seasons in which, the deer may be shot.  
 Away from woodland, the effect of deer on more open NNRs rarely conflicts with management objectives (Putman 
1996). For the larger, multi-habitat reserves, control is not likely to be required to protect the whole site. It will be needed to 
reduce the impact on woodland by curbing deer population density. This also mitigates the problem of relations with 
adjacent agricultural and/or forestry interests. A number of factors can reduce the long-term effectiveness of culling on 
NNRs. These are outlined below, based on Putman (1996). 
 
4.1.2 Logistical problems 
Deer control may fail owing to the difficulty of killing sufficient numbers under the restrictions of current legislation. It is also 
argued that control may be endangered through a lack of coordination of effort over a sufficiently large area. Even at a local 
level, the managed land units may not embrace the entire home range of targeted deer. Also, these units may be 
surrounded by land with no deer controls, compromising attempts to reduce numbers. For effective management, culling 
effort must be coordinated over an entire home range. However, Putman (1996) noted that most NNR managers were 
forced to attempt reductions solely within the boundaries of their own properties, and thus in isolation.  
 
4.1.3 Definition of management objectives 
Population management is commonly ill-directed through lack of consistency. This arises from inadequacies in definitions. 
These concern clear management objectives, but may also involve the management strategy directed towards those 
objectives. Also, an effective control policy must have a sustained approach. It thus has to be seen as a relatively costly 
decision, both financially and in manpower, although some costs may be offset e.g. venison sales, reduced compensation 
payments. 
 
4.1.4 Problems of population rebound 
There are biological reasons why it is difficult to achieve and maintain reductions in population density. Culling may be 
ineffective for long-term damage reduction. Lowering a population is working against the natural response of deer to 
increase their numbers, and thereby releases a density-dependent brake. Their response is to raise the reproductive rate 
and have enhanced juvenile survival. Also, immigration from elsewhere is facilitated. Keeping populations at acceptable 
levels for the ecological/economic damage borne requires a continued input of effort. It may even demand an increasing 
effort to retain the same result. Poorly considered management can exacerbate the original problem, for example by 
inexpert or indiscriminate killing. Such action may fail to reduce numbers and could distort the social structure of the 
population. This latter can inter alia result in population fragmentation to hitherto undamaged areas, and lead to greater 
aggression which may increase the damage inflicted. Sustained shooting may cause behavioural shyness, making future 
control more difficult. 
 
4.1.5 Relationship between population density and damage 
Even successful population reduction may not lead to an equivalent drop in damage levels. These latter do not appear to be 
related in any simple way to deer density. They are affected by the interplay of different factors, including diet quality, habitat 
structure and microclimate. Damage levels tend to remain low until the population density passes a critical point, when 
impact suddenly increases. Different threshold densities obtain for different types of damage, with substantial variation 
dependent on a number of environmental and other factors. 
 
4.1.6 Requirement for a wide range of approaches 
Management of deer cannot be addressed solely by controlling their populations. This dictates that other methods must also 
be embraced – physical, chemical and behavioural – to reduce their influence. No single measure is likely to prove entirely 
effective in containing deer populations or reducing the adverse consequences of them.  
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4.1.7 Ethical and emotive issues 
Shooting deer on an NNR, and the presence of the marksmen, can be politically sensitive and may meet with public distaste 
and resistance. As on Thorne Moors in recent years, there can be culling activities in the same place as public-participation 
deer-watching events. Although obviously not concurrent, such a juxtaposition may heighten public awareness of culling and 
thereby deepen hostility. Where culling is genuinely unacceptable and unattainable, permanent fencing may be the only 
alternative. 
 
4.2 THE THORNE MOORS DEER CULL 
4.2.1 The work of the Thorne Moors Deer Management Group 
Lunn et al. (2011) noted that species management on the NNR was focused on Common Crane, European Nightjar, 
Common Nightingale, Red Deer and Adder Vipera berus. Management is aimed at boosting numbers, except for Red Deer, 
for which control is the priority.  
 In 2007, Natural England set up a Thorne Moors Deer Management Group, intended to cull some dominant male 
Red Deer. In total, seven were removed in that year, including the four largest, and four others were taken out in 2008. It 
was hoped that this would help to eliminate cases of blindness observed in some Red Deer calves (q.v.), ascribed to 
inbreeding depression. The Management Group’s remit was subsequently widened to attempt population control of both 
Reds and Roe. In total, the Group operated on Natural England’s property from 2007–13. Independently, the killing of both 
species also took place on some farms, and this complicated the application of the Group’s Red Deer cull plans. There was 
a need to maintain the structure of the Red Deer population to preserve its viability and health. However, this was 
compromised by the unrestricted shooting on adjacent private land. Farmers exploited the windfall, or attempted to reduce a 
pest, on their property. The impact of this was especially derived from commercial stalking of male Red Deer for sport and 
trophy heads, on farmland adjoining the southern parts of Crowle Moor. This extra pressure on the population, together with 
the more general effects of poaching, led to the Group instituting occasional embargoes on its own shooting of male Reds.  
 To have the greatest overall effect, deer culling needs to be concentrated on mature females. Available data from 
the Thorne Moors cull concern 110 individuals and cover the period from 1st April 2007 to 13th February 2013. For Red 
Deer, the totals were 24 males (41%) and 34 females (59%). The Roe Deer figures were 36 males (69%) and 16 females 
(31%). Table 3 presents an annual breakdown of these totals, but does not differentiate ages. 
 

Species 2007 2008 2009 2010 2011 2012 2013 

Red Deer 
males 

7 4 0 3 1 7 2 

Red Deer 
females 

0 2 3 8 9 9 3 

Roe Deer 
males 

2 2 9 5 3 15 0 

Roe Deer 
females 

0 0 2 4 4 4 2 

 

Table 3.  Annual totals of Red Deer Cervus elaphus and Roe Deer Capreolus capreolus culled on Thorne Moors 2007–13. 
 

Information was collected on the identity, sex and age class of each deer removed, augmented by date and location. The 
seasons observed for culling are given in Table 4. There were kills in each month, with the highest totals during the periods 
 

Species/sexes Commencement of shooting End of shooting 

Red Deer males 1st August 30th April 

Red Deer females 1st November 31st March 

Roe Deer males  1st April 31st October 

Roe Deer females 1st November 31st March 
 

Table 4.  Shooting seasons for Red Deer Cervus elaphus and Roe Deer Capreolus capreolus on Thorne Moors 2007–13. 
 

November–February and April–May. The lowest were in June and September. Broken down into the component species 
and sexes, but amalgamating all ages within these broad categories, the timings can be refined. The principal month for 
male Red Deer kills was August, with others September–April, except January (and only one in September). Female Reds 
were mainly shot November–February, plus two in March. There were also four blind female calves destroyed in 
September–October, outwith the shooting season. However, this was permitted under Section 6 of the Deer Act 1991, 
whereby an injured or diseased individual can be culled to prevent suffering. For Roe Deer, almost two-thirds of all males 
killed were in April–May, with others in July and a few in June, August and October. Roe females were accounted for 
relatively evenly during November–March. Well over half of all deer kills were at Will Pits, with the remainder scattered, 
except in two areas. Firstly, there was no culling on the Lincolnshire Wildlife Trust property of Crowle Moor. Secondly, there 
was an absence of activity in the south-western part of Thorne Waste. Weights were often measured, and the presence of 
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blindness was noted. Also usually recorded were bullet calibre and placement; most involved the heart. The age classes of 
Red Deer shot during the seven year culling period included 21 young deer (see ‘Weights of deer’). Most of the rest were 
described in the cull data as “Mature”, but occasionally as  “Old”, “Staggy” or  “Stag”. The Roe Deer comprised 24 young 
deer (see ‘Weights of deer’), with all the rest “Mature” with one exception (“Old”).      
 
4.2.2 Weights of deer 
Of the deer killed during 2007–13, 79 (72%) were weighed following death. They involve gralloched carcasses, which 
represent the live weight minus blood and viscera. A wide span of weights for male Red Deer is readily apparent. They 
range from a Will Pits calf weighing 40kg shot on 5th December 2010, to a mature example scaling 190kg on 16th 
November 2007. All the males over 100kg were targeted at Will Pits in 2007, on 16th August (153kg), 30th August (130kg), 
2nd October (172kg), 7th October (165kg) and, as noted, 16th November. The next heaviest, at 90kg, was still an early 
casualty, at Will Pits on 6th October 2008. However, the assertive male, first seen in 1999, was shot (legitimately) by a 
stalker in 2000 on farmland near the Pony Bridge. It was an 18-pointer stag and weighed 222kg as a gralloched carcass. 
Alongside male Red Deer, the culled females ranged up to a 98kg individual at Will Pits on 2nd November 2010.  
 The Roe Deer totals, at 36 males and 16 females, provided five examples of 20kg or more. Four of these latter 
comprised males, obtained at Will Pits on 22nd April 2007 (20kg) and 12th July 2008 (50.6kg), at Snaith & Cowick Fen on 
20th May 2012 (20.45kg), and at Inkle Moor on 28th May 2012 (22.27kg). The animal culled in 2008 has an ascribed weight 
that is clearly in error, and should therefore be disregarded. In addition, the fifth Roe of 20kg and over, a female, was also 
an error (q.v.). Therefore, the heaviest female, shot at Will Pits on 24th November 2012, scaled 18.18kg.  
 A further aspect of the cull concerns the weights of young deer. In total, as noted, these data comprise 21 Red 
Deer and 24 Roe Deer. Most were shot at Will Pits, but with six at “Pony Bridge” and a few elsewhere. These Red Deer 
were variously described as “calf” (14, as below), “young” (three females) and “yearling” (four males). Those Red Deer 
recorded as calves were shot August–December and February. Of the four male calves, the two December examples 
weighed 40kg and 58.18kg. The August and November males were not weighed. Of the ten female calves, those shot 
September–December yielded only two weights, 40.91kg (November) and 50.91kg (December). However, all three February 
females were weighed: 38.64kg, 45.45kg and 54.55kg. The three females classified as “young” were from January–
February, and weighed 50kg, 61.36kg and 72.73kg. The four “yearling” males were shot in two different months. Those in 
March weighed 54.55kg and 68kg, with both August “yearlings” making 72kg.    
 The seven Roe Deer characterized as “kid” or “fawn” were killed in February, May and November–December. The 
single May example was a male (not weighed), and all the rest were females. Half of the latter were weighed, from February 
(13.64kg), November (10.45kg) and December (9kg). By contrast, the seven “yearlings” were almost exclusively male. The 
single female, shot in March, weighed 15.91kg. The six males were obtained April–June and five of them were weighed. The 
three in April were all recorded as 11.36kg, that in May was 11.30kg and the June animal was 10kg. The largest category of 
Roe was “young”, comprising eight males and two females. Six of the males were killed in April, with weights of 14.55kg, 
15.91kg, 16.36kg, 17.27kg, 19kg and 19.09kg. A June male weighed 8.68kg (but was presumably a wrongly categorized 
kid), and that from July was 18.18kg. The two female “young” were both shot in January. One yielded no data and the other 
was listed as 35.2kg. The latter must again represent an error.     
 
4.2.3 Ocular abnormalities in Red Deer calves  
Developmental ocular abnormalities have rarely been reported in domesticated or wild deer populations, and cases in Red 
Deer from Thorne represented an extremely unusual defect (Gaudie et al. 2012). In 2001, a blind calf was observed, and in 
each of the following years one or two similarly affected calves were noted. This peaked in 2007 with five cases, prompting 
an active approach to management by culling. The characteristic feature of the condition was aphakia, the absence of a lens 
in the eyeball. A genetic aetiology seemed likely, as the gene pool was regarded as limited. Following initial culling, it was 
thought that the number of affected calves was reduced to two or three per year. However, it was admittedly difficult to know 
how many cases were occurring, or the percentage involved in each cohort. This was because the total population size was 
not known, and some afflicted calves may not have been seen (Gaudie 2009a, 2009b). Interestingly, it was remarked that 
such blindness had possibly never been recorded before in Red Deer (Gaudie 2009a). In 2008–09, two examinations were 
carried out on euthanased blind calves by the former Veterinary Laboratories Agency, Thirsk, and reports produced.  
 The first reports (VLA Ref. No. 15–M0279–08–08) were written by Catriona Gaudie (Preliminary) and M.E. 
Wessels (Pathology). They concerned a one year old male Red Deer, received for necropsy on 20th August 2008. It 
weighed 40kg and was in “very good body condition”, with the rumen being “full of good quality grass”. The post-mortem 
revealed milk clots within the abomasum. The only abnormalities detected concerned the eyes. Both were protruding, 
although as the animal had been shot in the head (contra the deer-cull data), it was not clear whether this was merely a 
result of intracranial haemorrhage and pressure. Laboratory preparation revealed the absence of a recognizable lens in both 
eyes. Further: 

 Severe and extensive anterior synechiae were present between disfigured iris tissue and the cornea. The retina in 
both eyes also appeared abnormally prominent and grey. The appearance was suggestive of retinal detachment 
(report by C.M. Gaudie). 
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It was added that the abnormalities seen explained the bulging appearance of the eyes, as the lens is an integral part of 
pressure control and drainage systems in the eye. The pathology report by M.E. Wessels provided a detailed description of 
the eyes from the microscopic findings, with a morphological diagnosis of “Severe ocular dysplasia with aphakia” and 
“Mild/moderate, subacute, eosinophilic myositis/panniculitis”. No specific cause could be attributed to the dysplasia. The 
development of the eye had continued to the point where normal lens formation would have taken place. However, for 
unknown reasons, possibly genetic, or environmental (toxic or infectious), this had not occurred. As such, abnormal 
choroidal and anterior chamber development had occurred, progressing to the anomalies noted. No cause for the 
eosinophilic myositis/panniculitis could be established, but some form of systemic parasitic infection was suggested. 
 The quoted reports associated with the second specimen (VLA Ref. No. 15–M0083–08–09) were written by R. 
Reichel (Preliminary) and M.E. Wessels (Pathology). A two month old female calf was involved, “found wandering about 
aimlessly”. It was received for necropsy on 7th August 2009, weighed 35kg and was described as in very good body 
condition. There were “good amounts of abdominal and subcutaneous fat tissue”, leading to the presumption that blind 
calves could cope well while they were with their mothers. The only abnormality that could be detected concerned the eyes: 
 The eyes appeared to be of normal size. There was slight corneal opacity to the right eye. No pupil or iris could be 
 differentiated in either eye. The anterior chamber of both eyes had [an] irregular matt black opaque appearance 
 (report by R. Reichel).  
The pathology report by M.E. Wessels again provided a detailed description of the eyes from the microscopical findings: a 
morphological diagnosis of “Severe ocular dysplasia with aphakia”, with “Ante-mortem retinal detachment” and “Mild 
choroidal haemorrhage”. Again, no specific cause could be attributed to the dysplasia. Lens formation had not been 
achieved, leading once again to “abnormal choroidal and anterior chamber development and aphakia”. Both cases were 
thus similar, with gross pathology showing anteroposterior axial shortening, anterior synechiae and bilateral aphakia 
(Gaudie et al. 2012). 
 Visits to Thorne Moors were made in 2009, by Catriona Gaudie (Veterinary Investigation Officer, VLA) on 23rd 
September, and by John Fletcher (consultant veterinary surgeon) on 8th December. Two reports were produced. In the first 
(Gaudie 2009a) it was concluded that a genetic cause of the blindness was the most likely, as a result of inbreeding. 
However, the possibility of causal toxins, synthetic or natural, could not be entirely disregarded. For example, although 
chemical usage on the NNR was limited and tightly controlled, the deer ranged on to farmland where the deployment of 
pesticides and other compounds was unquantifiable. Following consultations, the second report (Gaudie 2009b) offered a 
diagnosis of Peter’s Anomaly, “a very rare condition which can affect both animals and humans”. Although it was admitted 
that the cause was not fully understood, it was felt that a genetic involvement was the most plausible. The known lack of 
similar problems in other animals in the area diminished a toxic or environmental cause: 
 We suspect that Thorne Moors [Red Deer] are extremely inbred due to the circumstances of their very existence in 
 the area.  It is possible that the entire population could have originated from just one stag in the most extreme 
 scenario.  
Subsequently, Gaudie et al. (2012) succinctly summarized the features of the eyes examined: 
 Histologically, a number of features were common to the eyes of both calves, including mild corneal vacuolation, 
 absence of Descemet’s membrane, replacement of the corneal endothelium by cuboidal pigmented epithelium 
 (presumably retinal pigmented epithelium), fibrovascular projections extending from the cornea into the aqueous 
 humour, vestigial ciliary body and iris, aphakia, variable retinal detachment and in one case retinal dysplasia. In 
 the male calf, the aqueous and vitreous humour were separated by a thin fibrovascular membrane covered in 
 pigmented cuboidal epithelium, and within the vitreous humour a large polypoid mass of fibrovascular connective 
 tissue, melanocytes and hyperplastic retinal pigmented epithelium projected from the posterior choroid. In the 
 female calf, cuboidal epithelium-lined cyst-like cavities extended into the aqueous humour from the iris/ciliary 
 body.     
The morphological diagnosis of severe aphakic dysplasia was underlined, the cause speculated to be “in utero exposure to 
a teratogen or as a result of a genetic mutation”. The account was accompanied by a photograph showing an affected eye 
alongside a normal eye (not age-matched). Gaudie et al. (2012) noted that researchers at Cambridge University are 
undertaking molecular testing on material from Thorne to establish whether there may be an underlying genetic mutation. 
 During the culling years, blind Red Deer calves were mostly found in the Will Pits area, but with one as far as 
Creyke’s. These calves were killed on 17th November 2007 (male), 20th August 2008 (male, above), 7th August 2009 
(female, above), 2nd September 2009 (female) and 12th September 2009 (female), with two on 10th October 2011 
(females). The female deer sent for necropsy on 7th August 2009 is additional to the formal cull record. Further, the weight 
(not gralloched) of the male sent on 20th August 2008 was not recorded as part of the cull data. In addition to the foregoing, 
two blind calves were encountered in 2012. One was shot c.7th September close to the Alder Woods (J.G. Hitchcock pers. 
comm.). The second was seen on 23rd September, and disappeared from along Swinefleet Warping Drain into Pony Bridge 
Marsh (C. Evans in litt.). The only other instance of blindness within the culling years is vague, but involved a report from 
Crowle Moor, on an unknown date also in 2012 (J. Small in litt.). Following the cull period, there was only a single dateable 
instance of a blind calf, at Mervyn’s Tram on 13th August 2013 (J.G. Hitchcock pers. comm.). 
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4.2.4 Aspects of pathology and epidemiology 
Blindness was recorded in the cull data for a “yearling” male Roe Deer shot at Snaith & Cowick Fen on 16th May 2008. 
Similarly, in April 2014 a three or four year old female Red Deer seen in the Will Pits area exhibited some degree of 
blindness (J. Small in litt.; B.P. Wainwright pers. comm.). Also in 2008, two Roe Deer on the NNR were observed to be 
emaciated. One was shot, a “yearling” male in velvet, as avian tuberculosis was suspected. On 16th May the carcass was 
presented to the former Veterinary Laboratories Agency, Thirsk (VLA Ref. No. 15–M0242–05–08). The carcass had been 
eviscerated, with the head removed, and sampling showed that the carcass was unremarkable except that there was “little 
or no subcutaneous fat”. There was a wound in the left chest wall. Subsequently, laboratory findings provided nothing to 
suggest avian tuberculosis. Both farmed and wild deer are vulnerable to this disease, and The Tuberculosis (Deer) Order 
1989 requires the notification of suspected cases.    
 Wild deer can feature in the epidemiology of livestock and humans by representing a source of disease by various 
transmission routes. Böhm et al. (2007) summarized infections of deer in the UK that may have an impact on livestock 
and/or human health. They noted that increases in deer abundance and range expansion are likely to exacerbate the 
potential for disease persistence. This is due to the formation of multi-species assemblages of deer, which can act as 
disease reservoirs. The authors also examined the implications of climate warming for disease dynamics. These 
considerations all have relevance to those tasked with managing and exploiting deer populations, especially those coming 
into contact with them or their parasites. The same applies to situations involving other ungulates utilized alongside deer.  
 Of particular relevance at Thorne is Lyme disease, which is endemic in certain parts of the USA, but also occurs in 
the UK and other parts of Europe (Boden 2005). It is now the most common vector-borne human disease in North America 
and Europe (Böhm et al. 2007). Areas with high deer densities can generally be considered to be high-risk areas for tick-
borne diseases like Lyme disease. Red and Roe Deer are not directly involved in its transmission, but they support the 
disease cycle. They act as a reservoir host, providing food for blood-sucking adult Sheep Ticks Ixodes ricinus (L.) (Staines 
et al. 2008). These infest Feral Sheep and a range of other mammals, with deer being one of the more important hosts. 
Lyme disease is a bacterial disorder whereby infected ticks transmit the bacterium Borrelia burgdorferi to humans and dogs 
(Boden 2005). Visitors (accompanied or otherwise by dogs) to habitats on Thorne Moors with damp undergrowth should be 
vigilant. Thus for example in carr woodland or stands of luxuriant Bracken, this adds an essentially unseen problem to the 
more obvious ones like Adders and horse-flies Tabanidae. To date, the only identified hard tick Ixodidae at Thorne is 
Hedgehog Tick Ixodes hexagonus Leach from a Fox (Limbert 2003); its hosts include dogs and cats (Boden 2005). 
However, undetermined ticks are relatively frequent (J. Small pers. comm.). 
 
4.3. THE ISSUE OF DEER MANAGEMENT IN THE THORNE MOORS AREA 
4.3.1 The Thorne Moors Deer Management Policy, 2013 
The Thorne Moors deer cull programme was suspended in February 2013, as Natural England identified a need to review 
deer management on the NNR. This was occasioned by increasing numbers of deer, and also by opposition from members 
of the public to the ways the cull was being carried out (J. Small in litt.). The programme was therefore reviewed, and a 
replacement policy formulated (Small 2013b). In this, under ‘Ascertaining the Need for Deer Management’, the yearly 
decisions to be made are quoted in Box 1. If the foregoing prompts deer management, a cull plan will be drawn up in early  
 

 The following steps will be undertaken annually to decide whether deer management will be undertaken on 
Natural England’s land on the Moor, and if so, to what degree: 
 
1. A thermal imaging survey will be undertaken annually to ascertain overall deer numbers of each species. 
  
2. Impact on the lowland raised mire will be assessed on estimating the proportion of bare ground created through 
trampling of bog vegetation, in those units designated for lowland raised mire under Natural England’s ownership. 
If the amount of bare ground directly attributable to deer trampling exceeds 5% within the bog vegetation (in wet 
areas and dominated by a combination of cotton-grass, sphagnum moss with some heathers and scrub) in any 
NNR management compartment, then deer management will be triggered. Bare ground will be measured using 
transects into management compartments, each starting no less than 3m from the edge of the harder tracks. 
 
 3. Impact on the wet woodland compartments will be measured by using Common Standards Monitoring 
methodology, i.e. a structured walk sampling the key conservation attributes. 
 
 If deer are creating >5% bare ground amongst bog vegetation in any one management compartment, or the 
impact of deer moves the wet woodland compartments from favourable condition into unfavourable condition 
within the wet woodland compartments, then deer management will be triggered.   
  
 This impact assessment will be undertaken during summer, annually. 

 

Box 1. The Thorne Moors Deer Management Policy, 2013. 
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autumn, with the objective of lowering numbers to below a damage threshold. The practicalities of the plan will depend on 
deer numbers/distribution across the NNR, and on the number of suitable stalkers available. The underpinning principles 
may be summarized as safety, pre-determined species/number targets, intense but wide-ranging culling of short duration (in 
autumn, plus February if needed), concentration on females, and the highest standards of venison handling/marketing 
(Small 2013b).   
 
4.3.2 Regionalization: the Humberhead Deer Management Group  
Wild deer belong to no-one, but under English law the right to shoot them is held by the owner of the land (or his appointed 
agent) on which they occur. Thus responsibility for effective management lies entirely with individual landowners. At a 
national level, the Deer Initiative is a non-statutory body established in England and Wales to attempt coordination of deer-
management activities. It has no legal powers, but actively promotes geographically-based Deer Management Groups 
(Pérez-Espona et al. 2009). 
 Natural England’s core purpose for the Humberhead Peatlands NNR is the restoration of degraded raised mire 
into favourable condition. Other concerns include the state of the wet (carr) woodlands. If progress with the foregoing is 
hindered through deer damage, Natural England will manage that problem, including by culling. However, it is now 
recognized that the subject of sustainable deer populations on the NNR can only be addressed effectively within a much 
wider territory: “at a landscape scale” (Small 2013b). As a result, the Deer Initiative has been engaged to develop local deer 
management into a geographically broader approach, targeting whole populations rather than arbitrary landholdings. As a 
result, the incipient Humberhead Deer Management Group is tasked to gather and share information, and formulate an 
evidence-based regional plan. The Group per se will not be involved in active management. The region of concern is a 
deliberately practical one, bounded by the River Ouse in the north, the River Trent in the east, the Stainforth & Keadby 
Canal in the south, and the River Don/Dutch River in the west/north-west. This will therefore involve, for example, land 
owners as far away as Swinefleet Common and Eastoft, where Red Deer have also been seen. Under this scenario, Natural 
England is the major stakeholder but, as noted, deer issues will be tackled regionally and therefore, it is hoped, with greater 
effect. As a consequence, should a wider plan identify a need for culling on Thorne Moors, Natural England will work with 
the Group to agree appropriate measures on the NNR. This will operate even if the damage levels actually on their property 
would not otherwise have prompted action.    
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6. APPENDIX: VETERINARY-RELATED GLOSSARY 
 

In view of the use of technical nomenclature, veterinary definitions are offered here, mostly based on Boden (2005) and the 
Oxford English Dictionary: 
 

Anterior chamber: See under aqueous humour. 
 

Anteroposterior: Front and back. 
 

Aphakia: Absence of the crystalline lens of the eye. 
 

Aqueous humour: Lying between the cornea and iris of the eye is a space known as the anterior  
chamber. It is filled with a clear watery fluid known as the aqueous humour. 
 

Choroid: The middle of the three coats of the eyeball, consisting chiefly of blood vessels. See under ‘Coats’. 
 

Choroid membrane: See under ‘Coats’. 
 

Ciliary body: A thickened ring formed by the choroid membrane. See under ‘Coats’. 
 

Coats: There are three coats, or layers, forming the eyeball: 
1. The sclerotic coat, which is the outermost, hard, fibrous coat, composed of dense, white fibrous tissue, the ‘white’ 

of the eye. This coat completely encloses the eyeball, except where the optic nerve emerges. At the front, it is 
modified to form the transparent cornea. 

2. The choroid, or vascular coat, which lies within the sclerotic, and consists of three parts: 
(a) Choroid membrane, which lines much of the sclerotic. 
(b) The choroid membrane is prolonged forwards into the ciliary body, which forms a thickened ring opposite the 
line where the sclerotic coat merges into the cornea. The lens is suspended from the ciliary body, which latter 
allows the lens to alter its shape. 
(c) The farthest forward part of the choroid coat is the iris, lying in front of the lens and behind the cornea.  

3. The retina, or nervous coat, which is the innermost of the three coats. After the optic nerve has pierced the 
 sclerotic and choroid coats, it ends by a spreading out of its fibres in all directions to form the retina.  

 

Cornea: The clear part of the front of the eye through which light passes to the retina. 
 

Cranium: The part of the skull enclosing the brain; intracranial concerns the contents of the cranium.  
 

Cyst: A hollow tumour, or a swelling containing fluid or soft material (other than pus, a liquid inflammation product). 
 

Descemet’s membrane: A thin membrane of the cornea. 
 

Dysplasia: Absence of some part of the body. 
 

Endothelium: The membrane lining various vessels and cavities of the body. 
 

Eosinophil: A white blood cell containing granules that readily stain with eosin, a histological dye.  
 

Epidemiology: The study of disease as it affects groups of animals. 
 

Epithelium: The layer(s) of cells of which skin and mucous membranes are formed. 
 

Eyeball: The globe or ball of the eye that contains aqueous humour, a crystalline lens and vitreous humour. 
 

Fibrovascular: Both fibrous and vascular. 
 

Haemorrhage: Bleeding. 
 

Humour: Fluid or semi-fluid tissue. 
 

Hyperplasia: Abnormally great development of some organ or tissue; hence hyperplastic. 
 

Iris: The muscular and fibrous curtain that hangs behind the cornea and serves to regulate the amount of light that is 
allowed to reach the inner parts of the eye. It possesses fibres which, when they contract and relax under the influence of 
light, enlarge and decrease the size of the pupil. See under ‘Coats’. 
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Melanin: A dark pigment that occurs naturally in inter alia the retina. 
 

Melanocyte: A melanin-forming cell.  
 

Myositis: Inflammation of a muscle. 
 

Oesophagus: The passage from the throat to the stomach.  
 

Optic nerve: Runs from the eye to the brain, and conveys the sensations of light that are received by the retina.  
 

Panniculitis: An inflammatory reaction involving subcutaneous fat. 
 

Pathology: The science or study of disease. 
 

Peters’ Anomaly: A disease of the eye, causing corneal opacity (due to defective development of the anterior chamber) 
and sometimes lens abnormalities. 
 

Polyp: A tumour attached by a stalk to the surface from which it springs. Hence polypoid, resembling or of the nature of a 
polyp.  
 

Pupil: Behind the cornea lies the iris, with a hole in its centre. This is the pupil, which looks black against the dark interior of 
the eye. 
 

Retina: Or nervous coat, is the innermost layer of the eyeball. It includes rods and cones which transmit impulses to the 
optic nerve. See under ‘Coats’. 
 

Rumination: Also known as ‘cudding’. Ruminants have a complex stomach, comprising four chambers: the rumen, 
reticulum, omasum and abomasum. Strictly defined, the omasum and abomasum correspond approximately to the true 
stomach. The rumen and reticulum are specialized developments of the area where the oesophagus meets the true 
stomach (Putman 1988). Rumination is the process whereby once food is swallowed, it passes into the rumen, where 
mechanical breakdown and attack by micro-organisms commence. The partially digested material is then repeatedly 
regurgitated for further chewing (of a bolus or ‘cud’). When particle size is sufficiently reduced, food material is then passed 
on through the reticulum, omasum and abomasum (Putman 1988).  
 

Subcutaneous: Pertaining to the loose connective tissue lying under the skin. 
 

Synechia: Adhesions in the eye. 
 

Teratogen: A substance or agent that causes congenital defects when a pregnant female is exposed to them. It may be 
synthetic, like a fertilizer, or natural, for example as a constituent of some plants.  
 

Vacuole: A small cavity in tissue, frequently containing fluid. Vacuolation is the formation of vacuoles. 
 

Vector: The carrier (e.g. Sheep Tick) which transmits a disease from one animal to another, including humans. 
 

Vitreous humour: A viscid fluid that fills the space behind the lens of the eye.   


