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Chapter 4 Industrial case studies 

 

4.1 Introduction 

This chapter will describe the regional economic factors affecting 

woodland management and production in the study area, with particular 

focus on case studies of three influential industries (research objective 2). 

A range of techniques have been used to explore the ebb and flow of iron 

working since the medieval period, demands on woodland by the leather 

industry over a similar timescale, and the use of charcoal by the worsted textile 

trade during the 18th and 19th centuries. Where possible, quantification and 

geographical distribution of demand have been investigated. 

 

4.1.1 Existing research 

Remarkably few studies have examined long term changes in woodland 

exploitation, management or ecology through the lens of economic history. 

Understanding the various economic forces impinging on the interactions 

between people and their wooded environment can help to explain why 

changes in management occurred, or did not. The most common expression of 

this analysis is discussion of woodland change in the context of known local or 

regional industrial histories. Examples include Gledhill (1994; 2004), whose 

work in North Yorkshire mapped alterations in woodland distribution and 

composition in response to changing metallurgical practices. Jones (1998; 2009) 

and Rotherham (1993; 2003) have produced extensive work on the relationship 

of industry and woodland in the Sheffield region, and Albery (2011) charted the 

changing nature of coppice management in Hampshire in terms of agricultural 

and industrial demand. The effect of the iron industry on woodland has been 

investigated by Lindsay (1975) in western Scotland and Wheeler (2007) around 

Rievaulx in Bilsdale, North Yorkshire, and in a more general sense by writers 

such as Hammersley (1973). One of the few studies to have applied 

quantitative methods to demand for woodland products was undertaken by 

Young (1984) using price series for fuel wood and charcoal in the south of 

England. National reviews of the subject have come from Crossley (2005) and 

Gale (2003), though they give general descriptions of the evidence rather than 

develop models or theories. Rackham contributed little to the discussion of 
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changing industrial demand, offering occasional paragraphs such as: “Disused 

industrial woods could pass to other industries. Northern and western coppiced 

oakwoods were taken over by an expansion in leather-tanning, which used bark 

and could be combined with other industries using the wood. Others produced 

pit-props for holding up the roofs of coal mines.” (Rackham 2006, 132) 

 

The detailed studies mentioned above all conclude that bulk demand for 

woodland products, either from industry or urban fuel use, has been a primary 

factor in the changing character and use of woodlands. This, of course, comes 

with the caveat that the engagement of commerce produces a greater quantity 

of historical records and more archaeological evidence, and is therefore far 

more visible, than non-transactional resource use. The scale of woodland 

exploitation by the majority of people, whether cottagers, small farmers or 

village artisans, will never be fully known. Industrial demand is worth 

investigating, however, because it was generally large scale and has tended to 

change in dramatic fashion, often leading to distinct shifts in woodland 

management. 

 

These studies also make clear the regionality of practice based on different 

demands. The post-medieval dominance of oak coppice in areas of iron 

production can, for example, be contrasted to the expansion of hornbeam 

(Carpinus betulus) around urban centres in the south during the same period 

(Williamson 2016). Pioneering work by Rackham (1976) developed the idea of 

several zones across the British Isles occupied by different woodland 

communities based on climate and geology. The range of these ecological 

groups has expanded and contracted and their exact composition has become 

more specialised as a result of human use. A picture of economic zones on top 

of ‘natural’ zones would be an important step in bridging the many gaps 

between national, regional and local woodland histories. It could be argued that 

understanding the many nuances of the economic relationships of historic 

management, particularly during the long transition from an organic to mineral-

based economy, is key to achieving the imaginative leaps necessary to 

transition modern forestry into a post-fossil fuel world. 

 



 

297 

4.1.2 Historical context 

Little is known about the pre-Domesday population of the South Pennine region. 

British, Anglo-Saxon and Scandinavian place name elements demonstrate 

successive waves of migration, but it is likely that the uplands were sparsely 

populated. Dispersed settlements were primarily agricultural, with evidence of 

transhumance pastoralism. An increasing population during the 13th and early 

14th centuries coincides with the first real historical evidence of industrial activity, 

including metal smelting and working, tanning and mining (Faull and Moorhouse 

1981; Jennings 2011). Detailed exploration of the industrial history of the South 

Pennines has to begin with textile production. It was arguably the primary 

engine of economic change from the late medieval period onwards. During the 

15th century, the centres of woollen manufacture and trade in Yorkshire (York, 

Ripon and Beverley) went into decline, possibly due to the regulations and 

restrictions of town guilds (Heaton 1965). Production in rural and small-town 

Yorkshire, unregulated as it was, grew to become increasingly important. In 

particular, the cross-Pennine area of West Yorkshire and East Lancashire 

began to dominate the industry. This is evidenced by an extraordinary number 

of new fulling mills built in the Calder valley during the 15th and 16th centuries 

(Jennings 2011). By 1586 William Camden could say that the people of Halifax 

“…have so flourished by the cloath [sic] trade (which within these last seventy 

years they fell to) that they are both very rich and have gained a great 

reputation for it above their neighbours” (Heaton 1965). It has been estimated 

that the population of areas around Halifax grew by a factor of three between 

1439 and 1545, and tax returns from the same period show dramatic economic 

growth (Jennings 2011). The region is a standard example of the model of 

proto-industrialisation first developed by Mendels (1972), which describes the 

redirection of rural areas away from agricultural labour and towards the 

production of manufactured goods for sale on a national or international market. 

It was defined as a prelude to “full” industrialisation, and despite a number of 

valid critiques of the concept (e.g. Coleman 1983), it can be fairly usefully 

applied as a historical short-hand to the textile districts straddling the Pennines. 

During the early modern period the region exhibited to some degree all of the 

model’s common characteristics as described by Hudson (1981; 1986) and Zell 

(1994): 
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• Proto-industrial regions tended to be upland areas with good water 

supply (for mills and industrial processes) and valuable raw materials 

(ores, fuel etc.). 

• ‘Wood-pasture’ areas were most suitable. Poor soils and livestock-

dominated agriculture with extensive common grazing provided 

conditions of subsistence which people would look to supplement with 

non-agricultural work. They had lower labour demands, particularly 

seasonally, because of low cereal outputs. 

• Manorial control was generally weak and tenure largely freehold with 

very low fixed rents. 

• Inheritance patterns were usually partible. This increased pressure to 

supplement subsistence farming with wages. 

• There was often a mixture of self-employed artisans and workers 

employed on a temporary and insecure basis by middlemen. This 

depended on the line of trade. 

• The easiest way for middlemen to increase production was to increase 

the work force employed by them, and increase the amount of time 

workers devoted to the work. Hence more and more families came to rely 

on cash wages, and their stake in the land reduced, leading to 

proletarianization. 

• It was easy for workers to migrate into the region for work 

• These factors contributed to population growth due to traditional checks 

on early marriage being removed, such as a young man taking a long 

time to acquire property or finish a lengthy apprenticeship. Cash income 

allowed a family to be supported at an earlier age. Increasing population 

fed back into wages being kept low due to an expanding labour supply. 

 

The industrial revolution of the 18th and 19th centuries affected the region 

dramatically. To paraphrase Hobsbawm (1969), the revolution was not merely in 

the realm of technology or in the scale of economic growth, but in the economic 

and social transformations through which these took place. It was a period 

during which the fabric of society was fundamentally altered. This will be 
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touched upon in the case studies. The textile trades were at the centre of 

regional industrialisation and drove many technical and business innovations 

(Heaton 1964; Caunce 1997), as well as demographic change (Gregory 1982). 

The population of industrial West Yorkshire and East Lancashire rose greatly 

during the period. For example, the number of people living in and around 

Bradford increased by a factor of ten between 1780 and 1851 (figure 4.1). The 

emergence of new forms of class-based division in society has been 

investigated by authors such as Smail (1994) and Koditschek (1990), and 

changing labour relations by Soderlund (1998; 2006). Although there is no 

published work on the connections of the Yorkshire woollen trade with the 

international violence of colonialism, works by Beckert (2015) and Robins (2016) 

highlight the role of Empire in the growth of the cotton industry in Lancashire 

and provide a reminder that changes which affected the woodlands of the 

Pennine hills were impacting landscapes across the globe. Two aspects of the 

industrial revolution with particular relevance to the local woodland economy will 

be explored in more detail: transport and energy. 

 

Figure 4.1 – Population of Bradford township, borough and parish between 

1780 and 1851. Data from Koditschek (1990). 
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4.1.3 Transport and communication 

The dispersed post-medieval communities of the South Pennines had much in 

common with their watershed neighbours. Transport links were primarily east-

west, with fewer north-south connections. The upland study area had far more 

in common with East Lancashire and West Yorkshire than with the Dales to the 

north or the Peak District to the south. Successive developments in transport 

infrastructure acted to solidify this relationship. The first was the construction of 

“causeys”, or causeways, during the 15th, 16th and 17th centuries. These were 

typically lines of large, squared stones laid to create a narrow paved track 

suitable for horse traffic. They were built along busy packhorse routes in 

response to the increasing prosperity of the region, with packhorse trains 

carrying not only cloth and the raw materials of textile manufacture, but also 

bulk resources such as coal, salt or agricultural lime (Raistrick 1978; Thornber 

2002). The 18th century saw the introduction of turnpike roads. These linked the 

growing towns and were suitable for wheeled transport. Although they 

occasionally followed the routes of causeys over the moors, they were also 

often built along the valley bottoms which were beginning to become more 

populous (Crump 1968). Turnpikes tended to consist of upgrades to existing 

roads or ways – the breaking of entirely new routes was rare. The opening of 

turnpike roads was especially common on the Coal Measures and areas 

experiencing industrialisation (Bogart 2017). 

 

The extension of navigable waterways and construction of a trans-Pennine 

canal network during the 18th century enabled an increase in the transport of 

bulk goods by an order of magnitude. The rivers Aire and Calder were made 

navigable to Leeds and Wakefield, respectively, by 1704. Further development 

led to construction of the Calder and Hebble navigation (completed in 1770) 

followed by the Rochdale canal (completed in 1805), the Huddersfield canal 

(completed in 1811) and the Leeds and Liverpool canal (completed in 1816) 

(Satchell 2017).  These feats of engineering linked the South Pennines to the 

ports of Hull and Liverpool, but bulk transport within the region was important, 

with the average haul on the Leeds-Liverpool and Rochdale canals standing at 

less than 20 miles (Turnbull 1987). 
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The first trans-Pennine railway to open was the Manchester and Leeds line via 

Halifax and Rochdale. Its final section was completed in 1841. The following 

decades saw a rapid expansion of the rail network (figures 4.2 and 4.3), the 

effects of which can hardly be overstated. The ease of movement of both goods 

and people was greatly facilitated, arguably leading to a step change in the 

growth of industrial activity and urban populations (Bagwell 1974). Both canal 

and rail not only permitted the cheap movement of raw materials and finished 

goods to final markets, but supported the process of urbanisation by bringing 

large quantities of food to concentrations of labour (Hawke 1970; Turnbull 1987). 

Figure 4.2 – Canal and rail networks around the South Pennines in 1851. 
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Figure 4.3 – Canal and rail networks around the South Pennines in 1881. 

 

 

4.1.4 The energy transition 

The industrial revolution can be framed and analysed from many different 

perspectives. With a focus on the wooded environment, however, the most 

relevant lens for this study is energy transition. It has long been understood that 

the stereotypical industrial revolution of the period 1750-1850 must be placed in 

a far longer historical context to make sense (e.g. Wrigley 1988). It was a period 

of intense mechanical innovation, deployment of manufacturing inventions, and 

upheaval of the social organisation of work. It was not, however, a spurt of 

intense change in between two periods of stability. The rising productivity of 

Britain, in an economic sense, did not begin during this period. It can be traced 

back to the late 16th century and can best be described as two centuries of 

sustained commercial, agricultural and industrial economic growth and 

intensification which were the result of dramatic changes in labour relations, 

business practices, land tenure, technology and energy use. It was a prolonged 

metamorphosis: from a society based on an organic economy (its energy 

supplied by plant growth, muscle power and the flows of wind and water) to one 
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utterly dependent on the mineral economy (based on fossil fuels) (Wrigley 

1988).  

 

The South Pennine region is an excellent research area for the study of these 

changes. The urban centres of the north of England provide textbook images of 

19th century industrialism: growing from small towns in the 1600s to dense 

conurbations by the 1850s, cities such as Manchester, Leeds and Sheffield 

embody and illustrate all of the major social transformations of the period. The 

South Pennines were both a rural hinterland of these urban centres and an 

extension of them: tentacles of small industrial towns extended up the valleys 

into the most unlikely places. It is therefore a prime place to explore the 

dynamics of the organic economy during this period: its wood resources were of 

marginal commercial value, so that a study of the ebb and flow of the limits of 

their exploitation can indicate the demand on them and the lengths that organic-

based industries were willing to go to for raw materials. At the same time, 

development of and investment in transport infrastructure and technology was 

rendering the resources of the hills, both organic and mineral, less marginal and 

also open to imported competition. 

 

Energy transition in the South Pennines was not a simple historical event. Easy 

access to coal beds meant that it was being used as fuel from an early date. 

Records of extraction in and around the study area start from the 13th century, 

for example the 1296 compotus of Henry de Lacy records mining licences 

granted in Cliviger (Thornber 1987). Despite this ease of access, it is likely that 

fuel use during the medieval period was dominated by peat and wood. Coal was 

only used for very specific purposes, such as smithing or lime-burning, and in 

low quantities (Nef 1932). This situation seems to have changed by the 16th 

century. In 1527 James Roberts of Burnley parish, aged 79, could claim that 

nobody had “any need in time past to get coals for their fuel, by reason they had 

plenty of wood from the forests and turves at their liberty, which now be 

decayed and restrained from them” (Swain 1986). Inventories from the upper 

Calder valley demonstrate that coal was the most common domestic fuel by the 

beginning of the 17th century (Cant and Petford 2013, Midgely History Group 

2012). It is not known when large scale industrial adoption of coal occurred, 
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though the 17th century is a likely candidate. In 1731 a complaint about coke 

production causing damage to the coppice of Lord Cardigan in Farnley noted 

that “It being a new method to burn Cole into Cinders. Malt being in this Country 

all dryed with wood till within these 60 years or less” (Butler 1954: 10). By 1775, 

Watson could state that coal was a fundamental part of the industrial economy 

of the parish of Halifax, but that peat was still in use: 

 

“Several parts of this parish afford coals, which are particularly useful here for 

the carrying on of that extensive trade for which this neighbourhood is grown 

famous. Without these (as the country yields but little wood) the manufactures 

would languish, if not be totally destroyed. What deficiency there is in this 

respect, is amply supplied from the neighbouring parishes. In some townships 

there is plenty of turf earth, which, when prepared for fuel, by drying in the sun, 

is reckoned a wholesome firing.” 

(Watson 1775: 2) 

 

Wood as a domestic fuel may well simply not have been used by the 18th and 

19th centuries. Mitchell (1827: 248) states that “in the mountainous part of 

Yorkshire, the woods are upon a small scale…. being a coal district, there is no 

fagotting.” 

 

The transition from an organic to a mineral economy did not, therefore, happen 

overnight. Some industries changed early, some changed remarkably late. And 

those organic economies which hung on or thrived well into the 19th century 

were themselves warped by the mineral economies around them. In many 

cases advanced organic industries grew but retained their past organisation, but 

in other cases their complexity shifted and began to be organised in a ‘mineral’ 

‘capitalist’ fashion.  

 

This analysis affects framing of abundance and scarcity: other writers have 

posited that wood was running out and scarce, therefore technology had to 

change to use coal. However, this argument is predicated on the concept of 

constant growth being the dominant business paradigm (e.g. Allen 2003; Nef 

1932; Steinmuller 2013; Thomas 1986, 1993). In reality there is ample evidence 
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that many industries were organised for stability and low growth based on the 

available inelastic resources (e.g. Hammersley 1973; Kander et al. 2013; 

Rackham 1980). If this paradigm of stability is taken as the baseline, coal did 

not replace wood because of scarcity of the latter, but because the abundance 

of the former permitted a paradigm shift to constant growth, to the Victorian 

ideal of 'anything being possible' and the dominance of industrial capitalism. 

Before the widespread adoption of the steam engine, coal was a direct 

replacement for wood fuel, and therefore eased pressure on land. It was, to 

quote Sieferle (2001), a ‘subterranean forest’. Motive power for industry was 

primarily provided by muscle power and the flows of wind and water energy. 

The availability of coal as a domestic fuel meant that in coal mining areas 

wages could be kept low: 

 

“About the middle of the sixteenth century, the cloth-makers of York, 

complaining of the competition of the West Riding clothiers, said that the men 

about Halifax had "fire, good and cheap." It certainly was a great advantage, 

and made the long winters more endurable, to have such good fuel, instead of 

gathering firewood” (Hanson 1920: 185). 

 

The steam engine allowed the conversion of the energy of these seemingly 

limitless underground forests into motion, and it was this innovation which 

meant that coal could begin to replace labour and fixed capital (Kander et al. 

2013; Malm 2016).  

 

The case studies of this chapter will attempt to locate a more detailed and 

nuanced understanding of this energy transition. At what rate were organic 

resources replaced by mineral? How did this vary across industries? What were 

the real, tangible effects of those changes on the landscape? Hopefully an 

improved understanding of how these intricacies played out in one region of 

Britain will contribute to a deeper, more sensitive narrative of this period of 

intense change. 

 

 

4.1.5 The rationale for industrial case studies 
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Woodland management has always been dominated by the heavy hand of 

tradition. Forces for change need to be strong in order to overcome the inertia 

of the past. Hence large shifts in demand for woodland products are very 

interesting for a number of reasons, particularly if they are sudden: 

• These changes will have a significant impact on woodland management 

which is potentially noticeable in the scant evidence available. 

• Bulk use of woodland products is more likely to be captured in the 

historic record, in accounts and other business documents. 

• Large changes may act as an analogy for changes in demand for other 

woodland products which are less visible in the historical and 

archaeological record. It is a chance to glimpse social processes at work 

and reasons for change. 

 

4.1.6 Case study selection 

The three case studies selected (iron, leather and woolcombing) have been 

chosen for a number of reasons. The first is their scale of demand for woodland 

products and thus their importance to the woodland economy. The second is 

that none of them have had cohesive histories written about them. Iron in 

Yorkshire has been subject to some research, but only in a piecemeal fashion 

(e.g. Raistrick 1939; Faull and Moorhouse 1981; Cruikshank 2012). Only one 

published paper deals with the archaeology and history of tanning in West 

Yorkshire (Gomersall 2000). There are no published accounts of the use of 

charcoal in the woolcombing trade. The third factor is that there are relatively 

easy access points into their research. They appear in many documents, and 

the use of charcoal by the ironmasters and woolcombers means that 

investigation of one of the most prominent features of woodland archaeology, 

the charcoal burning platform, can be connected to historical findings. 

 

There were, or course, many other industrial and non-industrial consumers of 

wood and woodland products which are not going to be examined. The past use 

of wood as a domestic fuel is virtually invisible. Wood as a raw material for 

craftsmen such as wheelwrights, wainwrights, coopers and basket makers is 

poorly represented in the historical and archaeological record, but appears 

frequently enough to know that these crafts were part of the economy (Jones 
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2013; Redmonds 2017). Somewhat regional trades ancillary to industrialisation 

show some potential for research, but are covered by very few collections of 

historical records, and are barely present in the archaeology. Thus bobbin 

turners and cloggers do not have the history that they deserve (for 20th century 

accounts see FitzRandolph and Hay 1926; Edlin 1956). The use of wood and 

timber in the mining industry, for pit props and other needs, does show promise 

as a research area. Extensive mining accounts, particularly those associated 

with large well-timbered estates, must contain a wealth of information (e.g. Reid 

et al. 1952). Enormous quantities of wood were used in coal mining, which was 

one of the foundational markets of oak coppice: the thick stems of 20-25 years 

old were required in large quantities as support in the mine shafts, which is 

often referred to in historical documents as “punch wood” or “puncheon” 

(Redmonds 2017). Development of canal and rail transport and huge increases 

in the activity of coal mines around the study area during the post-medieval 

period would have provided an interesting lens through which to view the 

woodland economy of the South Pennines, but there was not enough space to 

include another industrial case study. In contrast, the use of wood in the lead 

mining and smelting industries only impacted a narrow part of the study area, in 

the very west and north-west. Its importance to this section of the Pennines was 

small compared to the Yorkshire Dales and Derbyshire (Gill 1988). 

Given the reliance of the South Pennines on the manufacture of woollen cloth, 

one would expect a healthy woodland industry of potash burning. An ingredient 

in soap, it was indispensable to the textile trade. There is, however, no evidence 

of local burning after the medieval period (Faull and Moorhouse 1981) and a 

complete lack of archaeological evidence of small-scale production sites within 

woodlands in comparison to areas such as north Lancashire and Cumbria 

(Bowden 2000). This is best explained by importation of large quantities of ash 

from an early date, primarily from the Baltic region. As Warde (2018: 50) states 

in the only study on the subject, “demand for wood that was turned into ash and 

imported into Britain and the Netherlands completely dwarfed the demand from 

much better-known trades in timber and naval stores”. Potash was also 

produced from the burning of bracken (Pteridium aquilinum). Although there is 

documentary evidence of this practice in other upland areas in the north of 

England during the post-medieval period (Winchester 2000), no evidence has 
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been found for this activity in the South Pennines. 

Other demands for charcoal need to be considered. The most obvious was from 

metal working, but it is not clear whether the village blacksmiths of the region 

used charcoal, coal, or a mixture of the two. Specialist metalworking trades 

associated with the textile industry included the making of cards, combs and 

shears (Crump and Ghorbal 1967). Charcoal dust was used by the later iron 

industry for casting moulds, and towards the end of the 19th century there was a 

small market for heating domestic irons.  

Possibly the largest unexamined market was construction. There are a great 

number of old houses with original roof timbers which could reveal much 

information about how timber was grown and supplied. In addition to large 

beams, rafters are often hewn and plaster applied to cleft lath. There is much 

potential in this line of enquiry and its relationship to the importation of boards 

and deals, particularly from the port of Hull. 

 

Reference has been made in sections 2 and 3 to the existence of a typical form 

of oak-dominated coppice management associated with the industrial use of 

wood products. This was a system in which coppice was cut on a rotation of 20-

25 years so that oak stems (generally 3-4 on each stool) reached a diameter of 

around 15cm. Typically the stems were sold to mines as pit props, the 

branchwood was converted to charcoal for metal working and smelting (and 

other industries as described in section 4.4) and the bark was sold into the 

leather making industry, although other local markets were also supplied with 

material from this management system, such as oak swill baskets (Shepley 

2001). This form of coppice has been described by many authors including 

Monteath (1824), Edlin (1956), Linnard (1987), Rackham (2003) and Cannell 

(2005). Redmonds (1983) explored a local example from the 16th century 

involving the estate management of the Kaye family of Woodsome, near 

Huddersfield, which is just outside of the study area. The changing ‘purity’ and 

ubiquity of this system across upland regions and time will be discussed in 

section 5, as well as its differences to other cultures of coppice management in 

Britain.  
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4.1.7 The study area 

The industrial case studies will examine a wider region than the South Pennines 

in order to understand its relationships with surrounding areas. Although the 

study area covers the boundary between Yorkshire and Lancashire (which 

roughly follows the Pennine watershed), these case studies primarily focus on 

the Yorkshire side for a number of reasons. The first is one of capacity – there 

was not enough time during the research period to undertake similar exercises 

for both counties. Secondly, the history of the iron industry is far more deeply 

researched in Yorkshire and more resources have been published. 

Woolcombing and worsted production were centred to the east of the Pennines. 

Lastly, the accessibility of archive material is far greater in West Yorkshire, with 

a single county archive service offering a convenience which Lancashire and 

Greater Manchester unfortunately currently lack. Future study of the Lancashire 

uplands of Rossendale and its connections would greatly complement this work. 
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4.2 Iron 

 

4.2.1 Introduction 

The industrial history of woodland management in the South Pennines is 

intimately tied to the production of charcoal. Across much of West Yorkshire and 

Lancashire the primary market for charcoal has been the smelting and working 

of iron. Woodland history therefore cannot be discussed without talking about 

iron. How much charcoal did the iron industry require? How did that change 

through time? How was it traded and transported? Whose wood was coaled 

and by whom? 

 

A full history of iron production in West Yorkshire or the South Pennine region 

has never been attempted. Certain aspects have been explored, and there is a 

fair amount of scattered information, but it has not been collected together in 

one place. Raistrick (1937) pioneered research into the 17th and 18th century 

charcoal blast furnaces and forges of the Spencer syndicate in South and West 

Yorkshire, but the extensive archive documents he uncovered have not been 

systematically revisited since the 1930s. Local historians have discovered key 

information about particular smelting sites or localities, such as Cruickshank 

(2012) on the forges around Headingley, or Newton (2016) on the Farnley 

smithies. The biblical work of Schubert (1957) contained many references to the 

evolution of the iron industry in Yorkshire, but could not hope to cover the fine 

detail. Faull and Moorhouse (1981) did an excellent job of summarising 

documentary evidence about smelting before 1500. This chapter cannot be the 

history that the region deserves, but by collating research it will begin the 

process of achieving one. 

 

A basic survey was carried out of historical and archaeological references to 

iron smelting sites across West Yorkshire, and to some extent in East 

Lancashire. Texts consulted included modern literature, the work of 19th century 

antiquarians, the Historic Environment Record, excavation reports and 

unpublished theses. Recorded sites were compiled in a spreadsheet which is 

reproduced in appendix 8. Each site was placed in a category based on 

recorded dates of operation and level of technology, and from this information a 
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map of the region was drawn (figure 4.4). Although the majority of sources 

consulted were secondary, only information clearly derived from primary 

sources was used. The handful of cases where the primary source was not 

referenced were noted in appendix 8.   

Figure 4.4 – Distribution of charcoal-fuelled iron production sites across West 
Yorkshire and East Lancashire. See appendix 8 for data and mapping 
methodology. 
 

As we will see, evolution of the iron industry through social and technological 

upheaval led to dramatic changes in the scale, location and demography of 

iron-making. Iron smelting technology was in a dynamic relationship with who 

controlled its making, how it was worked and traded, and therefore where 

charcoal was made. There have been several key changes in the organisation 

of iron production since the medieval period, and these points offer an excellent 

opportunity to understand fluctuations in the demand on woodlands for charcoal. 

 

4.2.2 Geology 

A basic understanding of the bedrock geology of the region is important. As can 

be seen in figure 4.4, the Pennine ridge is formed of a group referred to as 

Millstone Grit: fairly coarse sandstones interlayered with mudstones and 
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siltstones dating from the Carboniferous period. To either side of this upland 

central band lie the Coal Measures. These consist of layers of sandstone, 

siltstone and mudstone, but also contain beds of coal. The mudstones contain 

thin seams and nodules of sideritic ironstone measuring anywhere from a few 

millimetres to 0.5m across (Lake and Hough 2006). In many places this 

ironstone outcrops at the surface, and it is likely here that early mines and pits 

were dug to access it. Records of ironstone mining in the Wakefield Court Rolls 

go back to 1332: 

 

“Stanley:- Order is given to attach Richard son of Robert de Bateley for digging 

sea coal in the bond lands of the lord without licence; and to attach Adam de 

Gaukethorp and William Carpentarius for digging an iron stone mine in the bond 

lands.”  

(Walker 1982: 40) 

 

It is worth noting that sideritic nodules occur even within the Millstone Grit 

formations, especially in certain marine shale beds, but generally in smaller 

quantities than in the Coal Measures. These ores are sometimes referred to as 

‘clay ironstone’, and contain iron in the form of argillaceous ferrous carbonate 

(Claughton 2016). 

 

4.2.3 Medieval iron production 

The first references to iron production in West Yorkshire date from the 12th and 

13th centuries and are often found in land grants to the Cistercian monastic 

houses. A good example is from the township of Heaton near Huddersfield, 

where the great 18th century forge of Colnebridge would eventually grow to 

dominate the area: 

 

“Grant by Walter de Busc and Eclid his wife to the Monks in pure and perpetual 

alms of all the dead wood belonging to the four bovates of land in the wood of 

Heton and the minerals they may be able to find in the territory of the same 

Vill….Be it known that of the said dead wood they shall take sufficient material 

for their buildings, and charcoal for their forges, but they shall not give or sell 

any dead wood except through the grantors or their heirs.” 
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(Tolson 1929: 5) 

 

Where it was detailed, these monastic grants specified that only dead wood was 

to be collected and used. In 1195 the Cistercians of Fountains Abbey obtained a 

licence to make charcoal in the Forest of Knaresborough. They paid 1 shilling a 

week for the ore for smelting, but 20s a week for the dead wood.  Similar grants 

have been recorded from many locations in West Yorkshire, such as at Emley in 

the late 12th century, where Byland Abbey had a grange (Schubert 1957). 

 

The iron making technology during this period was the bloomery. The principles 

of bloomery iron production remained unchanged from prehistoric times to to 

the early modern period. Iron ore was placed in a structure which was 

sometimes a hollow, sometimes clay-lined, sometimes built of brick, clay or 

stone. This is usually referred to as the bloomery furnace. The structure was 

sometimes temporary, used for only one bloom, and sometimes more 

permanent. The ore would be heated by charcoal with air supplied by bellows. 

The temperatures were not high enough to liquefy the iron, but it would form a 

paste-like lump, or bloom, which would be taken out when cooled, reheated and 

hammered to remove slag. It was thus a direct method of producing wrought 

iron, and a batch or discontinuous process (Harris 1988). 

 

Smelting was not limited to the monasteries. Many of the references to 

bloomeries in East Lancashire arise from the De Lacy Inquisition of 1311. They 

show that the estate received regular income from licences for the operation of 

forges, the selling of wood, and the mining of iron stone. Entries include: 

“Hoddesdene, old brushwood for a forge for 13 weeks… 13s 4d”, and 

“Akerington, brushwood and ore sold to a forge there for 27 weeks… £1 14s” 

(Harland 1868). Many bloomeries seem to have been itinerant, set up in the 

woodland for a matter of weeks. They were described as “small sheds without 

nail, bolt or wall” in a grant to Jervaux Abbey for smelting in the Forest of 

Wensleydale in 1281 (Schubert 1957: 125). This method would have made 

sense where the ironstone and fuel source were close together: a small 

bloomery operation following charcoal production through the wooded 

landscape. Another example can be seen in an entry in the Wakefield Court 
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Rolls in 1316, which also shows that multiple people were smelting in the same 

woodland at the same time: 

 

“Memorandum that John Fox began to work in a forge in Hyperum 

[Hipperholme] wood on Monday after the Feast of the Conversion of St. Paul for 

8s for the week, and discontinued at the end of the said week. 

FORGE:- The said John Fox took a forge in Hyperum wood at 9s a week, to 

begin working on Monday after the Octave [of the Purification] of the B.V.M. 

William Yonghare took a forge in the said wood at the same rent, to begin 

working on Monday after the Octave of the Purification.” 

(Lister 1930: 104) 

 

From the late 13th century the Wakefield Court Rolls demonstrate that small 

scale, itinerant  bloomeries were widespread, but given that the Rolls only 

record infractions or fines that had not been paid, it is impossible to discern their 

full number or extent. Repetitions of certain family names in the Rolls do point 

towards the emergence of lay ‘ironmasters’ controlling numerous smelting sites, 

such as the Culpon family of the Forest of Sowerbyshire during the 14th century 

(Faull and Moorhouse 1981).  

 

Two archaeological investigations of medieval bloomery sites bear out these 

observations from the historical record. An excavation at Myers Wood to the 

west of Huddersfield (Clay et al. 2004) identified five separate furnace bases 

along with ore-roasting hearths, a smithing site and an adjacent charcoal 

burning platform. The iron smelting was dated to the 13th or 14th centuries, and 

charcoal from the platform was dated to 1480-1680 AD. The mounds of slag 

were estimated to contain around 275 tonnes, which is a relatively small 

quantity and suggests that the site was permanent but not in long continuous 

use for smelting. Myers Wood lies on a sequence of sideritic ironstone bands 

and nodules, and the nearby grange of Thunderbridge was probably associated 

with the Cistercian Roche Abbey (Faull and Moorhouse 1981). Work by 

Moorhouse (2009) on the surrounding landscape, particularly the extensive 

earthworks within the woodland, presented the possibility that the excavation 
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only revealed a small area of a much larger medieval water-powered iron 

working complex. 

 

On the other side of the Pennines, at Castleshaw near Saddleworth, an area of 

iron smelting remains was excavated and found to contain two bloomery 

furnace bases, an ore-roasting hearth, mounds of ironstone and tap slag, and a 

possible charcoal burning platform. This site is located at a much higher 

elevation than Myers Wood, but the features are similar in size and level of 

technology.  The slag mound measured was very small, containing around 29 

tonnes of material. However, many other scatters of slag were noted across the 

hillside before the nearby reservoir was constructed in the 19th century. This 

may well represent the archaeological evidence left behind by itinerant iron 

smelters. The remains were dated to the 13th century, and lie in an area which 

was granted to Roche Abbey in 1199 AD (Redhead 1996, 2012).  

 

Many of the slag finds in the survey were recorded during the late 19th and early 

20th century but have not been located by later researchers such as 

Heginbottom (1997), often as a result of development, quarrying or reservoir 

construction. The descriptions given by the antiquarians tend to match the 

remains excavated at Castleshaw, both in the dimensions of the mounds and in 

the type of slag found. They are therefore best viewed as medieval deposits 

despite the lack of any scientific or historical dating evidence. There is, however, 

a small possibility that in some upland areas the medieval bloomery technology 

continued to be used into the early modern period, or even that some slag finds 

represent the remains of pre-medieval smelting activity. The place name 

evidence can also not be used uncritically. The most common element is 

“cinder”, thought to refer to  mounds of slag (Smith 1961). In some cases this 

name was co-located with slag finds (e.g. Cinder Field near Diggle, 

Saddleworth) which imply a small-scale medieval bloomery as discussed above. 

In other cases the connection to smelting is merely assumed. These sites (11 in 

total) have been included on the maps for the sake of completion, but should be 

viewed as less solid evidence than physical remains or documentary description. 
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The small scale of production from medieval bloomeries, with a maximum 

estimated annual output of only 1-3 tons (Schubert 1957), together with their 

temporary nature and use of locally occurring ore, suggests that charcoal must 

have been sourced from their immediate vicinity. Iron was an industry of the 

woodland, where shallow ore and trees overlapped. During the 14th century 

there is evidence that reliance on dead wood was becoming impractical, and 

the first references to cutting live wood in West Yorkshire start to appear. In 

1377 ironmaster William Fitz Elias of Bramley was permitted to take all the 

underwood and small oaks in a wood near Calverley to make into charcoal for 

smelting (Schubert 1957). Interestingly, large trees were to remain, which hints 

at the development of a coppicing system. It is not unreasonable to suggest that 

iron production was a major driver for the development of commercial coppicing 

in the region, as is likely the case in other iron producing regions such as north 

Lancashire (Bowden 2000; Fell 1908). An example of small 14th century forges 

to the south of Bradford is illuminating. In 1341, one in its entirety occupied 

ground only 20 feet (6.1m) square which had been enclosed from the waste. It 

was returned to the manor in 1357. Two years later there is reference to wood 

being needed to enclose the woodland after the forges had been removed, 

which implies fencing to protect regrowth of the trees. It shows that these were 

itinerant forges, and that there were several in the same area (Lister 1895; Faull 

and Moorhouse 1981). In 1324, William le Spen of Warley was felling dead and 

rotten trees to make charcoal (Walker 1945). By 1350, however, the Manor of 

Wakefield was selling underwood, presumably live wood, in Warley “for one 

oliver for twelve weeks at 18d per week” (Jewell 1981). This is the first recorded 

mention in Britain of an oliver, a foot-powered trip hammer used in the forging of 

iron (Jenkins 1931). Its existence implies a more permanent bloomery site and 

therefore a regular production of iron. There is evidence of permanent sites 

across the region. For example, two olivers were recorded at Creskeld near 

Otley in 1352 (Crump 1954) and Fountains Abbey had a forge at Bradley, near 

Huddersfield, before 1219, which was enclosed by a wall (Schubert 1957). 

 

The medieval period saw some basic division of labour at the bloomery. The 

‘bloomhearth’ was used, as described above, to create the basic bloom. It was 

then transferred to the ‘stringhearth’ where it was heated and beaten to remove 
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the remaining slag and impurities. This double hearth system is what came to 

be known as a ‘bloomsmithy’, which would also have had a collection of 

buildings for workers, storage of raw materials and finished goods.  

 

Figure 4.5 – A model of charcoal demand from putative medieval bloomery sites 

across West Yorkshire and east Lancashire. The halo around each site 

indicates the likely area from which charcoal was sourced. These sites have no 

record of water-power and are likely to have been small and often temporary. 

The number of recorded sites is certainly lower than actually existed. Some 

sites, particularly slag finds, are undated but included in this medieval 

distribution based on typology of remains and level of smelting technology. See 

appendix 8 for data and mapping methodology. 

 

The survey shows that documentary records, slag finds, place names and 

excavations of likely medieval bloomery sites appear to be fairly evenly 

distributed across West Yorkshire and east Lancashire, and lie on both the Coal 

Measures and Millstone Grit (figure 4.5). However, the locations identified 

during the survey are certainly only a small proportion of the total. This is 

supported by clusters of slag finds occurring mainly in districts where 19th 
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century antiquarians had a particular interest, such as the sites described by 

Aitkin (1879) in the Walsden valley near Todmorden. The picture that emerges 

is therefore one of numerous temporary bloomery smelting sites using iron ore 

mined from local outcrops. Many were operated by lay iron workers producing 

small quantities of iron for local use. It is not clear how much differentiation 

there was between smelting and processing – these iron workers may have 

sold the iron on, but possibly also worked it into the finished products 

themselves. There would also have been some number of larger, permanent 

bloomery sites run by monastic houses, probably on a more significant 

commercial basis. The concentration of known dates of small bloomery sites in 

the late 13th and first half of the 14th century fits with the theory that the primary 

market for iron was agricultural tools, and that this was a period during which 

more and more marginal land was being converted to arable use (Sapoznik 

2016). Whilst the abrupt cessation of smelting records after 1350, especially in 

the uplands, can in part be explained by fewer surviving documentary sources, 

it is tempting to suggest that the Black Death caused such social chaos that 

smelting activity virtually stopped. In the township of Warley in the Calder valley, 

over 40% of land was vacated by death in the plague year, and it has been 

estimated that mortality rates in the region were at a similar level (Jennings 

2001).  

 

Iron production occurred within or adjacent to woodland. Although there is no 

direct evidence concerning the sources of charcoal used for smelting, the small 

scale of operation suggests that charcoal would probably have been produced 

within the immediate vicinity.  This is supported by the glimpses of a medieval 

ironworking landscape found during archaeological survey of Hardcastle Crags 

(chapter 3.2). It is safe to assume, therefore, that charcoal was being made in 

many woodlands across the region during the medieval period, especially 

where ironstone was close to the surface. For the purposes of modelling 

charcoal demand, the typical distance of charcoal transport was assumed to be 

under 1 mile (1.6km) (see figure 4.5). It may well be the case that many 

charcoal burning platforms have their origins at this time. This is given some 

strength by radiocarbon dates from excavations at Hirst Wood (charcoal dated 

to the 14th century with a clear stratigraphy at the base of the platform) and 
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possibly at Hardcastle Crags (dated to the 14th century but without good 

stratigraphy) as detailed in chapter 3. Medieval use, or possible construction, of 

these platforms demonstrates an unchanging charcoal production method over 

at least 600 years.  

 

4.2.4 The water-powered bloomsmithy 

Permanent smelting sites permitted operations to increase in size and 

complexity. Water power came to be used to power both bellows and hammer 

during the medieval period. Beforehand, blooms of under 30 pounds (14kg) 

were normal. Water power allowed the larger bloomsmithy sites to produce 

blooms of 180-200 pounds (82-91kg) (Schubert 1957), with an annual output of 

30-70 tons of iron by the 16th century (Andrews 1950; Awty 1962; Newton 2016). 

Early references in West Yorkshire date to 1395 at Creskeld near Otley, 1418 at 

Clayton West, 1449 at Farnley, and 1479 at Sandal (Faull and Moorhouse 1981; 

Newton 2016). This move towards water power meant that iron production 

became less of a woodland industry, located at a place convenient for both ore 

and charcoal, and more of an industry using woodland products, with raw 

materials increasingly transported to a bloomsmithy located alongside a 

watercourse. For example, the Farnley ironworks were located on Farnley Beck 

and used charcoal made in the woodlands of both Farnley and Tong, the 

neighbouring township. Accounts of the 16th century include costs for 

transportation of charcoal by packhorse. Iron ore was brought in from other 

nearby settlements, such as Gildersome (3km away) and Morley (5km away) 

(Newton 2016).  

 

Development of these larger sites also required significant investment, and a 

shift in the demographics of iron production. Whereas previously iron had been 

made by either monastic houses or layfolk obtaining licence from the lord of the 

manor, often on a small scale, the late medieval period saw members of the 

gentry establish bloomeries, or invest in their expansion and operation. The 

Farnley ironworks were owned by the Danby family, who employed professional 

forgemen. The Danbys took any profits from the bloomsmithy as well as a fee 

from iron ore mined on their land. This lucrative arrangement was not confined 

within individual estates – it benefited the local gentry as whole. This one 
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ironworks also provided an income to the Tempests of Tong for their charcoal 

and to several families who held land with iron ore in Gildersome (Newton 2016).  

 

As we have seen, much of the iron production in West Yorkshire was under 

monastic control during the medieval period. The Dissolution of the 1530s and 

1540s saw many bloomeries abandoned or transferred into the hands of lay 

landowners. In the 1530s Sir Henry Nevile had acquired forges near Kirkstall 

Abbey, and also owned bloomeries in Liversedge, Hunslet and at Colnebridge 

(Cruickshank 2012). Other acquisitions led to landowners trying to realise 

income from the woodland capital of their new estates. When Richard Shireburn 

bought the land of Esholt Priory in 1567, he quickly set up a new bloomery to 

take advantage of the charcoal available from its woodland. Iron ore was 

brought in from 13km away and the woods were to be entirely felled over the 

course of 13 years (Awty 1962). The selling of timber trees brought in a windfall 

of twice as much income as iron production, but smelting allowed the use of 

branch wood and young trees. The plan did not fully come to fruition, but it 

shows that iron was seen as a viable source of income from woodland, and that 

there were set patterns of establishing and operating these ventures.  

 

In a foreshadowing of the great syndicate which controlled the later charcoal 

blast furnaces, 16th century production in West Yorkshire was seemingly 

organised into several discrete groups of bloomeries connected by landowner, 

leaseholder or ironmaster. One example is the “Willey group”. From 1549 

Richard Willey is recorded to have been working the smithy in Liversedge, and 

was operating Weetwood smithy in 1553. In 1570 he still occupied Liversedge, 

and also owned a 21 year lease of the Clifford smithies in Shipley. By 1582 he 

was working both Shipley and Farnley smithies, spending 3 months of the year 

at Shipley and the rest at Farnley (Cruickshank 2012; Newton 2016). The Esholt 

bloomery was employing Henry Willey in 1568 (Awty 1962). James Willey was 

the smithyman between 1575 and 1577 at Honley bloomery owned by the 

Kayes of Woodsome (Redmonds 1982). The last smithyman at Liversedge was 

John Willey, who died in 1596 (Cruickshank 2012).  

A bloomsmithy producing 40 tons of iron annually would require around 150 

tons of charcoal, which is equivalent to approximately 240 ‘dozens’ (each dozen 
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being 96 bushels, or 1440 pounds) (Awty 1962). This would require 600-700 

cords of wood (each of 128 cubic feet, or 3.6 cubic metres), probably being 

converted to charcoal in around 500 individual burns (Austin 2016). From yields 

of oak coppice given by Monteath (1824; Lindsay 1975), this amount of 

charcoal might be produced from around 70 acres (28ha) of woodland. If cut on 

a 21 year cycle, one bloomsmithy would therefore need access to around 1470 

acres (594ha) of well-managed woodland.  

 

Occasional references to charcoal supply provide a glimpse of who was working 

the woodlands and how they were employed. The accounts of Farnley in the 

1580s show that charcoal was supplied to the bloomery every month by several 

colliers. These same charcoal burners also supplied Shipley bloomery, and 

possibly Liversedge. They appear to have been paid, as a group, a small 

annual wage to operate in the manorial woodland, then were paid by the 

smithyman upon delivery of each dozen of charcoal. Some were tenants of 

Farnley manor, such as William Fearnley and Peter Wade, holding a cottage 

and a few closes of land by ‘fermhold’ in 1558 (Newton 2016). Colliers of the 

area were likely also an extended family: in 1568 Sire Richard Shireburn 

employed John Wade and Christopher Wade to fell underwood at Esholt and 

produce the required amount of charcoal for the bloomery. Like those at Farnley, 

they were to get an annual wage, then a further 3s 4d for every dozen produced. 

These accounts also show that if charcoal was to be burned on other estates, 

the royalties liable would have eaten away over a third of the entire profits of the 

smelting venture (Awty 1962). This helps to explain why bloomsmithies were 

primarily operated by landowners with access to large areas of woodland. 

 

Other manors had different arrangements. The Tempests of Tong were paid 

directly for charcoal by the Farnley smithyman, presumably organising labour 

on different terms (Newton 2016). An indenture of 1621 describes the lease of 

Wortley bloomery. At this point the charcoal makers and miners were in the 

service of the lord of the manor and their labour actually came with the lease 

(Andrews 1950). However, the ironstone miners of Gildersome who supplied 

Farnley during the 1560s were freeholders who sold directly to the smithyman, 

paying a small royalty to the manor (Newton 2016). This was a time of changing 
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social relations in West Yorkshire, and the variety of labour organisation reflects 

this.  

 

Figure 4.6 – A model of charcoal demand from late medieval and Tudor water-

powered bloomsmithies across West Yorkshire and east Lancashire. The halo 

around each site indicates the likely area from which charcoal was sourced. The 

evidence from existing accounts (e.g. Farnley, Shipley and Esholt) suggests 

that charcoal was not transported more than 2.5 miles (4km) to the bloomsmithy. 

See appendix 8 for data and mapping methodology. 

 
There was clearly a process of commercialisation and centralisation of the iron 

industry in West Yorkshire during the 15th and 16th centuries. It has been 

suggested that the 50 year period after 1470 saw significant rises in the price of 

iron across Britain, decreased imports from Spain and Sweden, and a 

corresponding increase in production (Cruickshank 2012). The map evidence 

shows a reduction in the number of smelting sites and a clear geographical 

contraction of production onto the Coal Measures (figure 4.6). This locational 

change was likely due to a number of factors. As was noted above, the 

ironstone of the Millstone Grit tends to occur in lower quantities and in less 

reliable seams. Certainly by the 16th century iron mining in West Yorkshire was 
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becoming concentrated at specialist locations on the Coal Measures which 

combined accessibility with ore quality (Newton 2016). Secondly, it is likely that 

the markets for iron were larger in the more populous areas to the east of the 

region. Alongside typical agricultural and construction uses, iron was important 

to the growing textile trade. Numerous card-makers are recorded from the 

period, who would have used large amounts of wire. Lastly, manorial control of 

resources tended to be tighter over the estates of the Coal Measures, as 

opposed to the vast upland parishes of the Millstone Grit which were dominated 

by freeholders.  

 

There was, perhaps, some investment in smelting sites in the uplands. An iron 

working complex was identified by Heginbottom (unpublished) and Ibbetson 

(2012) in Luddenden Dean in the Calder valley, situated alongside a 

watercourse with possible infrastructure for water power. If this is the case, it 

would join only a very small number of medieval water-powered bloomeries 

operating on the Millstone Grit, the other two both in the Aire valley at Creskeld 

near Otley and Smithy Hill near Addingham (Faull & Moorhouse 1981). There is 

no evidence of any of these sites continuing into the Tudor period. It is also 

possible that water-powered iron smelting sites in the uplands were converted 

to textile mills during the 17th and 18th centuries, obscuring archaeological 

evidence of their past use. This is certainly the case at New Mill in Hirst Wood 

(see section 3.7), for which only historical evidence survives. 

 

The movement to permanent sites along water courses is likely to have reduced 

the number of itinerant, woodland-based bloomeries. No firm records have been 

found of these operations after the 14th century, but it is possible that they 

remained a feature of the landscape, providing small amounts of iron for local 

smiths. There is lore that this practice continued until a surprisingly late date. 

John Cockshutt of Wortley Forge is reported to have come across an old man 

working a bloomery “in a remote part of Yorkshire” (Nicholls 1966), which if it 

occurred must have been after 1740. Aitken (1879), writing of the bloomeries of 

the Yorkshire-Lancashire border, states that they continued to operate until the 

“commencement of the present century”, though he provides no references.  
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Archaeological investigation of more small bloomery sites, particularly those 

with early indications of water power, is one of the few ways that these 

questions about changing technology and centralisation of production may be 

addressed. 

 

The development of the water-powered bloomsmithy and movement of the iron 

industry to fewer sites on the Coal Measures is likely to have resulted in more 

intensive working of woodlands around smelting sites. This would imply the 

evolution of tighter coppice management and possibly a further move away 

from common rights over woodland and towards their use as private, 

commercial property. This can perhaps be seen in the account books of Farnley 

ironworks when, in 1584, five colliers were paid for ‘setting up the pits’ for 

charcoal burning in the estate woodlands (Newton 2016). In contrast, the 

woodlands of the upland Millstone Grit region might be expected to have 

experienced a decline in management during this period. 

The scant evidence available illustrates a culture of charcoal production on the 

Coal Measures which matches the standard social histories from across many 

parts of Britain (e.g. Armstrong 1979; Linnard 1987; Kelley 2002). Families of 

professional itinerant colliers would move around a set number of woodlands, 

often within a single large estate. They would fell trees in the winter months and 

make charcoal for the rest of the year. There is, however, no evidence of this 

occurring in the upland study area. If solidification of this culture was part of the 

emergence of commercial bloomsmithies, then it would have been co-located 

with that style of iron production. Although small scale local markets for metal 

working would continue to exist in the uplands, there was not the incessant and 

high demand for charcoal to support families of full-time colliers. There is no 

evidence of who was making charcoal in the uplands until the 18th century. At 

this point it appears to be a task for general rural labourers or textile workers for 

whom charcoal was only a small part of their economic activity (see chapter 

sections 3.2 and 3.3). It is entirely possible that there has been a long term 

historical distinction in the culture of charcoal making between the two districts. 

 

4.2.5 The blast furnace 
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The blast furnace was introduced to Britain before 1500, most likely by French 

immigrants to the Weald. In contrast to the bloomery, it provided an indirect 

method of wrought iron production. The furnace could reach temperatures high 

enough to liquefy the iron, which was tapped off into a sand mould to cool into 

‘pig’ iron. This high-carbon cast iron was then taken to a forge where it was 

refined in a charcoal hearth to reduce the carbon content, before being 

reheated in a ‘chafery’ hearth and hammered into bar iron, the product which 

supplied most iron-using industries (Harris 1988). The blast furnace improved 

the efficiency of iron smelting despite adding in an extra stage to the production 

process. It avoided the loss of iron in slag during the hammering of the bloom, 

which could be as high as a quarter, it enabled a larger furnace and was a 

continuous process, meaning that pig iron was produced day and night in 

campaigns often lasting months (King 2003). 

 

The first blast furnace in the north of England was at Rievaulx in Bilsdale, North 

Yorkshire in 1577, then in the 1580s others were built at Heanor in Derbyshire, 

Wadsley Bridge and Kimberworth near Sheffield (Schubert 1957). This 

coincides precisely with the closure of the vast majority of bloomsmithies in the 

region during the last three decades of the 16th century. For example, Farnley 

had closed by 1584, Shipley by the late 1580s and Monk Bretton by 1590. It has 

been suggested that the iron market at the time was vulnerable to gluts in 

production, leading to unstable prices (Cruickshank 2012). The new blast 

furnaces with their annual output of over 150 tons of pig iron provided that glut. 

The centre of iron-making gravity swung dramatically to the new furnaces of 

Sheffield and Derbyshire and production in West Yorkshire effectively ceased 

for several decades. Although there are rare examples of bloomeries continuing 

to operate into the 17th century at Barnby and Rockley, these sites were blessed 

with cheap ore and fuel from within their estates (Crossley and Ashhurst 1968). 

The effect on woodland management must have been dramatic, but there is 

little evidence of this change. The value of woodland can be seen dropping in 

some estate accounts during the late 16th century, such as the Kayes of 

Woodsome near Huddersfield (Redmonds 1982). It was also a period of large 

scale grubbing up of woodlands for agriculture, but this process was taking 
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place throughout the 1500s and it is not clear that it accelerated during this 

regional slump in demand for charcoal (Newton 2016). 

 

The new technologies provided opportunities for wealth, and led to much 

speculation. In the early 1590s, Thomas Proctor, backed by London 

businessmen, attempted to build a blast furnace at Shipley which used a 

combination of charcoal, coal and peat. The venture was unsuccessful and was 

accompanied by extensive litigation, but one of the investors, Edward Cage, 

managed to run a conventional charcoal blast furnace there until around 1600 

(Collinson 1996; Baildon 1912). More solid reinvestment in iron production in 

West Yorkshire began during the first decades of the 17th century and focused 

on forges using pig iron from the Sheffield furnaces: Colnebridge was built in 

1612-14 and Wortley in 1621. These were new, large outfits with little 

connection to the nearby bloomeries of the previous century. This development 

was led by the local gentry, but they also began to bring in expert investors and 

skilled forgemasters from other parts of the country. For example, Sir John 

Savile opened Kirkstall Forge in around 1617 and constructed a furnace at 

Howley to supply the pig iron. Part of the finance for this project came from Sir 

Francis Fane, son of a Kentish ironmaster and the earls of Westmorland, who 

also had interests in Colnebridge and Wortley (Andrews 1950). It has been 

argued that this period needs to be seen as one of increased national 

connection across iron making regions, largely by family and investment ties 

(Cruickshank 2012). There is some evidence that the activity of furnaces and 

forges was directly affected by the Civil War (Andrews 1950), but perhaps more 

importantly the conflict impacted many of the families involved in iron making in 

Yorkshire. Sequestration of resources from the landed gentry had a similar 

effect to the Dissolution a century before: the releasing of assets to a new group 

of entrepreneurs. From the 1650s we begin to see partnerships of non-gentry 

businessmen acquiring leases, running, managing and assuming the profits of 

the growing number of furnaces and forges in the region. 

 

This was a step-change in the ongoing process of centralisation identified 

during the preceding centuries. New technology, investment mechanisms and 

national expertise came together to concentrate iron production and forging into 
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even fewer locations. They were exclusively on the Coal Measures. Previously, 

the gentry had invested in bloomsmithies as a means of realising an income 

from the woodlands on their estates. The plans of Shireburn at Esholt stand as 

a prime example of this. Their scale of production was therefore still tied to, and 

limited by, the extent of woodland within a manor or parish. Charcoal would not 

travel more than a couple of miles. The blast furnace operated under a different 

paradigm, in which the scale of production was dictated by the size of the 

furnace and the length of the smelting campaign. These units were connected 

to the national market for iron and supplied the burgeoning urban industrial 

districts. The changing demand on charcoal supply networks of the 17th and 18th 

century iron industry is discussed in the next section. One fascinating change, 

symbolic of the increasing commercialisation of these networks, is the industrial 

discipline inherent in the forced displacement of colliers’ bannisters by sacks: 

 

“Will[iam] Lindly, of this town, now basket-maker, aged near 90, says that he 

was bound apprentice to a banister maker, which was a large sort of hamper, 

then in use, for the carrying charcoal to the furnaces on horse-back, one on 

each side of the horse. They were made with a bottom to pull out, for the 

convenience of emtying [sic]. They were wide at the top, narrow in the bottom, 

which gave the colliers an opportunity of cheating, by filling them hollow, so they 

were left of, and sacks used in their stead: this was in the year 1660.” 

Diary of John Hobson of Dodsworth Green, near Barnsley, 1732 (Moorhouse 

1875: 311). 

 

4.2.6 The Spencer syndicate 

As we have seen, the Civil War saw a shift in who controlled the iron industry in 

West Yorkshire. An entrepreneurial gentry gave way to businessmen who often 

had connections to other iron producing regions. From the mid-1600s, 

partnerships formed to take leases of blast furnaces and forges which had been 

established by aristocratic landowners. For example, in 1658 Kirkstall Forge 

and Barnby Furnace were leased by Viscount Savile of Pontefract to three 

London businessmen, Banckes, Allsop and Bownes. Many sites were 

developed and upgraded during this time. By around 1700, the constellation of 

partnerships running all of the major furnaces and forges in West Yorkshire had 
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one thing in common: the Spencer family. Much has been written about how this 

absolute monopoly of Yorkshire iron making was achieved and its eventual 

extent (e.g. Raistrick and Allen 1939). What is important for this chapter is the 

implication for the charcoal trade. As with cohesive iron producing groups in 

other parts of the country, the Spencer syndicate ran a vertically integrated 

operation, with pig iron output from the blast furnaces directly feeding the forges. 

The furnaces were run to cover costs, with the profits arising from the sale of 

bar iron from the forges. Iron supplies, costs and profits were then split in set 

proportions to the various partnerships involved. This was the final step on the 

path of centralisation of charcoal iron in the region. The furnaces were each 

smelting 150-450 tons of iron per year, which roughly translates into 200-600 

tons of charcoal used by each furnace (Hammersley 1973; Lindsay 1975). The 

forges would have used 250-850 tons of charcoal (producing 60-200 tons of bar 

iron) (Raistrick 1939; Raistrick and Allen 1939). Some of the leases of the 

ironworks from large landowners came with rights to cut wood and make 

charcoal from certain woodlands on the estates, but the partnerships also took 

out leases on nearby woodlands. In comparison to the Tudor bloomsmithies, the 

large fuel consumption meant that the distance from which wood and charcoal 

had to be acquired expanded significantly. However, the business accounts 

show that over two thirds of all woodlands used were still within 5 miles of the 

nearest furnace or forge, and virtually none were over 10 miles away (Raistrick 

1939). These basic figures are represented in figure 4.7, showing a rough 

imagining of areas of high demand for charcoal from the Spencer group 

ironworks during the late 17th and 18th centuries. What is clear is that the 

majority of this demand coincided with the Coal Measures. Although much of 

the upland study area lies within 10 miles of an ironworks, only a small portion 

lies within five. This small area arose from the opening of the Holme Chapel 

blast furnace in the parish of Cliviger around 1700. It used ore from the local 

Ruddle Scout mine, and was fully brought into the syndicate in 1713 (Awty 1957; 

Riden 1993), supplying pig iron to Kirkstall and Colnebridge forges. The blast 

furnace was completely rebuilt in 1719 (Thornber 1994). Although nominal 

outputs of 300 tons of pig iron from the furnace and 150 tons of bar iron from a 

forge are given by Raistrick (1939), Holme Chapel’s records are frustratingly 

slight and it is not clear whether these totals were ever achieved, or if the forge 
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was ever built at all. Certainly there was an intention to construct one in addition 

to a slitting mill in order to more easily access the booming market of the 

Manchester region. The furnace made losses in the accounts of 1727, and 

appears to have ceased operations by 1728 (Thornber 1994). 

 

Figure 4.7 – A model of charcoal demand from the charcoal-fuelled blast 

furnaces and forges operated by the Spencer syndicate across West Yorkshire 

and east Lancashire during the 17th and 18th centuries. The halo around each 

site indicates the likely area from which charcoal was sourced. The evidence 

from existing accounts shows that two thirds of charcoal was sourced from 

within 5 miles (8km), and that virtually none was acquired from further than 10 

miles (16km). See appendix 8 for data and mapping methodology. 

 

Records of sales of cordwood or charcoal from the study area to Spencer group 

ironworks are extremely rare. There is one record of a Farrer of Midgley in the 

Calder valley supplying cordwood to Kirkstall and Colnbridge forges in 1783, 

which is after Kirkstall had been taken on by the Beecroft and Butler families, 

and around the time that both forges converted to coke as their primary fuel 

(WYAS SpSt/5/5/1/19). Despite the proximity of the Holme Chapel furnace, and 
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the prodigious quantities of charcoal it would have required, there are no 

records of wood leases being taken or charcoal being acquired from the small 

woodlands in the study area, though it is known that they were producing 

charcoal during the 18th century (see chapter 3.3). Awty (1957) makes reference 

to the fact that the furnace had access to charcoal from the woodlands of the 

Townley and Whittaker estates around Burnley “which had already been among 

the suppliers of Colnebridge forge”. This statement is revealing and shows that 

at least some cross-Pennine movement of charcoal occurred. It is likely that a 

full analysis of the accounts of these ironworks would reveal a more nuanced 

charcoal supply network than previously assumed. Colnebridge is over 18 miles 

(29km) from Burnley, and the pre-turnpike transport would have been entirely by 

packhorse. Unfortunately, the Townley estate documents are fragmented and 

those consulted do not contain any records of this supply of charcoal (LA 

DDHK).  

 

Work by Raistrick has shown that the partnerships would buy leases to 

woodlands or standing timber, sometimes even hedgerow trees, and employ 

groups of colliers working throughout the year. This system was not significantly 

different from that of the Tudor period. The colliers operated in a similar way to 

their forebears, as small itinerant groups living in the woodlands:  

 

“Each group provided during the season from 100 to 500 or even 600 loads of 

charcoal though the average is about 150 loads, with groups of small woods 

providing not more than 50 loads each. The furnaces of course varied 

somewhat in their demands, but a general figure was around 1000 to 1200 

loads in the season.”  

(Raistrick 1939: 58. A load was usually equivalent to a dozen consisting of 96 

bushels and with a mass of around 1440 pounds (653kg)) 

 

Some woodlands were returned to after 15 or more years, suggesting an 

ongoing coppice cycle. The furnaces and forges required slightly different 

quality charcoal: larger and ‘hard’ charcoal was preferred in the furnace 

because it stood up to the higher pressures in the shaft and was less likely to 
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become compacted. The forges were able to use lower quality and ‘soft’ 

charcoal (Raistrick 1939).  

 

Charcoal was unlikely to have been acquired by the Spencer group from the 

upland Pennine area for two reasons. The first is transport. It has been 

suggested, and repeated uncritically, that charcoal cannot be moved by road for 

more than five miles before it fragments and becomes unusable. The scattered 

evidence for transport over much longer distances than this, such as the 

movement of charcoal by sea from Argyllshire to the Furness region (Fell 1908), 

and the sourcing range of over 70km from Lorn furnace (Lindsay 1975), 

suggests that the cost of transport was more of a limiting factor than fragility. 

The Spencer syndicate operated under fairly tight margins and the price of 

charcoal was a constant concern. Packhorse trains from the uplands were 

therefore unlikely to have been economically viable other than in exceptional 

circumstances. The second factor is the size and accessibility of woodlands. 

There are few woodlands in the South Pennines comparable in area to those of 

the estates of the Coal Measures. Charcoal for iron production is a bulk fuel (in 

contrast to other uses – see chapter 4.4) and obtaining large quantities of it 

from numerous small, inaccessible woodlands owned by many different 

freeholders would have increased its cost further still. 

 

Around 1730 the Spencer syndicate came together and managed to fix charcoal 

and cordwood prices across its operating area. This can be seen in letters from 

Lord Cardigan’s agent, complaining that 1500 cords of wood were left rotting on 

the ground because “the Forgemen” would not pay more than 9 shillings a cord, 

when the price had previously been 11 shillings (Butler 1954). One of the 

reasons given for establishing this scheme was the rising competition for 

charcoal, and therefore wood leases, from “hotpressmen and Jarsey combmen”. 

This is the first known reference for charcoal being used by the worsted textile 

industry, as detailed in section 4 of this chapter. Further issues with the supply 

of charcoal came with the growth of mineral extraction, as can be seen in a 

letter from the same agent in 1731: 
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“In the large spring wood above mentioned call’d Farneley woode said Sr. 

Abstrupaz Danby the Father and Abstrupaz Danby Esq., the son have sunk a 

great number of Cole Pitts, and are continually sinking more, when they have 

got all the Cole within the Reach of one shaft they sink another and destroy all 

the spring wood and soil so far as they dig and the Cole-pitt-hills extend; for 

they throw all the Rubbish and Rank-red Earth upon the surface whereon no 

grass or wood can ever hereafter grow, and some of the Cole-pitt Eyes cover 

near half an acre of Ground with the Rubbish &c. that comes therefrom: for the 

cole-pitt-hills have of late years been very much augmented by the burning of 

cole into sinder the Fires of which are likewise further very detrimental to the 

young springs by singing and burning their leaves & Bark, and unless some 

stop can be put to these Proceedings in the said wood the said Earl must 

inevitably be a very great suffered thereby….To every of these Pitts do they also 

cut the said Earls wood to make carriage ways, every new Pitt requiring a new 

way to be made and the Workmen take upon them to cut at pleasure. And the 

Wood being large the several ways through are long and make great Waste.”  

(Butler 1954: 10) 

 

Note that this is the same Farnley Wood which had been supplying charcoal to 

the bloomsmithies operating in the parish from the middle of the 15th century. It 

also provided charcoal to Kirkstall forge and Howley furnace, both operated by 

Sir John Savile in the early 17th century. The Coal Measures of Yorkshire had a 

continuous culture of charcoal burning for the iron industry stretching from at 

least the 12th century to the late 18th century.  

 

Much has been written about the supply of charcoal to furnaces and forges 

during the 1700s, and to what extent a shortage of available woodland 

influenced the almost total conversion of the industry to coke by the 1790s (e.g. 

Flinn 1959; Hammersley 1973; Johnson 1951; King 2003; Madureira 2012). 

However, the period of 1720 to 1750 actually saw a decrease in the price of 

charcoal in Yorkshire (Hyde 1977), possibly as a result of the price fixing 

described above. The Spencer syndicate can be described as operating with a 

limited supply of charcoal, and running its businesses within those natural 

resource limits. Its vertical integration, standardised infrastructure, and lack of 
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innovation or growth after 1730 show that is was operated as a static, 

unchanging unit: conservative, robust and stable within the environment in 

which it grew. It was a business model suited to maximising income from the 

organic economy, but was not prepared for the cultural, economic and 

technological shifts of the growing mineral economy (Wrigley 1988). With the 

national rise in coke-fuelled production and ageing members of the core 

partnerships, the Spencer group started to fragment. From the 1750s sites were 

leased to other partnerships. Most of the forges converted to use of the new fuel 

and thrived, but the charcoal furnaces all ceased to operate by the 1780s. By 

this point there were no charcoal-fuelled blast furnaces or forges left in the 

region. This huge market for charcoal dried up over a few short decades, so 

that by 1799 the General View of the Agriculture of the West Riding of Yorkshire 

could primarily focus on the importance of the timber value of woodlands 

around Bretton Hall, at the heart of iron making country, whilst mentioning 

charcoal only in passing as a by-product of poor underwood growth (Brown 

1799). 

 

4.2.7 Conclusions 

The history of the iron industry from the 12th to 18th centuries shows that its 

demand for charcoal from woodlands of the region varied through time and by 

district. Periods of relative stability appear to have been unsettled by short 

bursts of technological or social change which led to the emergence of a new 

organisational paradigm. The most striking of these events are the adoption of 

water power in the late medieval period; the arrival of the blast furnace into 

Yorkshire followed by the Civil War; and the collapse of the Spencer syndicate 

in the 18th century against the backdrop of the primacy of coke in the iron 

industry.  

 

In the upland South Pennine region, there is ample evidence for a strong 

medieval smelting culture of itinerant or small permanent bloomery forges. 

Charcoal was certainly made in the woodlands alongside smelting, with 

suggestions of woodland management from the 14th century. There are no 

records of this scale of iron production after the 14th century, and it is suggested 

that the beginnings of the long process of regional centralisation drew smelting 
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away from the small upland woodlands and poor ironstone. Whether this was a 

gradual change or a completely new organisation of smelting following the 

upheaval of the Black Death and subsequent economic depression is not clear. 

Charcoal was possibly not made in any significant quantities for iron after this 

period, though it is impossible to assess the scale of use by local metal 

processing and smithing. There are slivers of evidence that the Spencer 

syndicate of the 17th and 18th centuries had enough of a pull on charcoal 

resources that the uplands again began supplying small quantities, but more 

evidence would be expected if serious change occurred.  

 

In contrast, it could be argued that there was a fairly continuous culture, if not 

demand, in the Coal Measures throughout the period examined. Medieval 

bloomeries gave way to water powered bloomsmithies, and eventually to the 

blast furnace and large forge. Colliers operated on the same estate woodlands 

over many centuries, cutting oak-dominated coppice-with-standards on cycles 

of 15-21 years. There is evidence of a charcoal burning culture which did not 

develop in the uplands. Though it is not clear whether bloomeries were a 

normal sight in most medieval woodlands, it is likely that by the early 16th 

century the demand for charcoal, other wood products and agricultural 

encroachment meant that the vast majority of woodlands were worked. This 

does not imply, however, an unchanging routine over the centuries. It is more 

likely that the value of woodlands changed unpredictably following the booms 

and busts of the iron industry, and that the intensity and regularity of 

management followed these trends.  

 

The second half of the 18th century saw the disappearance of charcoal iron 

throughout the region. Coke-fuelled furnaces and forges took over. In the three 

decades from 1750 to 1780 demand went from its historical peak to zero. This 

pattern of intense industrial growth followed by total collapse in demand can be 

seen in many organic industries of the period, and will be explored through the 

rest of the chapter. Although demand from the iron industry disappeared, 

charcoal continued to be made to supply emerging markets such as the worsted 

cloth trade.
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4.3 Leather 

 

4.3.1 Introduction 

The tanning industry has been integral to the economy of Britain for a long time. 

It was a ubiquitous activity, occurring in towns and villages across the country. 

The production of leather traditionally relied on the bark of trees, particularly oak 

(Quercus spp.), to provide the tannins necessary for the conversion of animal 

hides. The basic processes did not change for centuries. After the removal of 

hair, excess flesh, and the outer layers of skin by chemical and physical means, 

hides were washed and soaked to improve their texture. Thick hides were then 

laid in pits with alternating layers of ground oak bark, and covered in water or a 

liquor made from water and more bark. Thinner hides would more usually be 

hung from racks in pits full of differing strengths of oak bark liquor (Thomson 

1981). Bark was therefore a vital commodity, and it is frequently listed in 

accounts and valuations of woodland. For example, its harvest from 

Stonesheygate Wood in 1849 made up 28% of the value of the oak trees and 

16% of the value of the total tree sales (see section 3.2). The constant demand 

for bark was one reason that oak coppice became the preferred woodland 

management system in many regions of Britain (Gilchrist 1874; Monteath 1824).  

 

The peeling of oak trees would typically take place when the sap begins to rise, 

in May or June, when the bark is easy to separate from the wood. Mitchell 

(1827) provides a detailed description of the process: 

 

“When the operation of stripping takes place, by notching the bark into length, 

as the custom may be: some are three feet lengths; ours were twenty-five 

inches; and when the tree is stripped, the bark is laid on the ground, with the 

flesh-side downwards, one length upon another, to two or three feet high, to 

prevent its rolling or curling into a round form: and there it lies to wilt or soften, 

as long as it is safe not to get mouldy; then forked stakes are fixed in the ground, 

and rods laid in the forks, at about eighteen inches high; against which the bark 

is reared, on both sides, just thick enough to touch each other, double set; and 

the broken pieces serve to cover vacancies: then a range of the best is laid all 

along the top, like ridge-stones, or tiles to a house. Sixty yards of these ranges 
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are called a load, for which the strippers have twelve shillings and four pence 

half-penny.” 

(Mitchell 1827: 112) 

 

This study aims to examine the changing leather industry of West Yorkshire 

from the medieval period to the 19th century, and assess its impact on woodland 

management. It will bring together data about the distribution of tanneries and 

something of their size, explore how oak bark was acquired and map the 

distances that it was transported from woodland to tan yard. These results will 

be used to discern any differences in the culture and economy of leather 

production between the upland South Pennine study area and the adjacent 

district to the east. 

 

4.3.2 Historical and archaeological background 

There is surprisingly little literature on the operation, scale or regionality of the 

tanning industry. The earliest documentary evidence for tanning in West 

Yorkshire comes from the Wakefield Court Rolls. Medieval Wakefield was the 

dominant town of the region, and there was clearly extensive leather production 

taking place by 1309: 

 

“The whole neighbourhood complains to the twelve [jurors] that the high road in 

Westgate is so blocked up with tan bark, logs of wood and dung, put in the 

street, that the public passage for the neighbourhood is obstructed. The jury are 

to view the obstructions and present the names of the obstructors. They present 

the following:- 

German Filcok obstructed the common passage in the town by his tan bark; 12d 

Philip Damoysell, 2s; Richard Chapman, 12d; Walter Bille, 12d; Robert de 

Castelford, 2s; John de Grenegate, 12d; Ralph s. of Mille, 12d; Thomas s. of 

Laurence, 2s; Richard s. of Mille, 2s; John Benne, 12d; John de Fery junior, 12d; 

and William le Gardiner, 12d, for the like.” 

(Baildon 1906: 213) 

 

Archaeological excavation of medieval and post-medieval tannery sites has 

revealed a common basic operating infrastructure: processing and tan pits were 
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dug into the ground and lined with clay and probably wooden boards, though 

sometimes lined with stone, brick or slate. The pits were consistently between 

1m-2m across, either circular or rectangular and varied in number between sites. 

Medieval tanneries investigated in Yorkshire such as Tickhill (Burgess and 

Andrews 2017), Pontefract (Burgess 2001) and Doncaster (Chadwick et al. 

2008) featured between nine and 22 pits with evidence of use for both tanning 

and pre-tanning processes. It is likely, however, that the excavations did not 

expose the entirety of the tannery sites. Tickhill and Pontefract also featured 

small lime kilns, presumably for the production of lime used in the removal of 

hair from hides. Late medieval and post-medieval tannery complexes excavated 

in Northampton held similar numbers of pits, with the largest comprising 36 or 

37 (Shaw 1996). All sites demonstrated evidence of ancillary buildings, whether 

in the form of stone walls or post holes.  

 

West Yorkshire is known to have had a thriving leather industry by the 16th and 

17th centuries, during which time it imported hides to meet demand. The market 

for leather was local, and probably included the textile and metalworking trades. 

Clarkson (1960) speculated that the tanneries of the region found a cheap 

source of oak bark from the extensive coppices managed for making charcoal 

for iron smelting and forging (see section 4.2). That the two industries obtained 

their raw materials from the same practice of woodland management, and were 

therefore to some extent reliant on each others’ fortune, is shown in a 

remarkable petition to the House of Lords from the tanners of Furness from 

around 1750, opposing legislation which would damage the business of the 

local iron makers (LA DDMC/30/66). 

 

A mid-18th century semi-rural tannery excavated in the Rusland valley in 

Cumbria consisted of a two storey stone building and only six tanning pits under 

cover, plus two processing pits outdoors (Howard-Davis 1987). It is suggested 

that it was operated as part of a dual economy with farming, a situation which 

may well have also been common in West Yorkshire, a region which was noted 

for its combination of textile production and agriculture. Evidence in support of 

this comes from a dispute in 1839 between the estate manager of Knotts Wood 
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in Todmorden and the tannery at White Lee in Mytholmroyd concerning the 

quality of bark sold (see section 3.3): 

 

“I went down to James Appleyard myself once or twice when the Bark was dry, 

and one of the times he was hay making with his men and he stated to me that 

he must attend to his hay, what became of the Bark, I desired him to fetch it, as 

it was then in good condition.” 

(WYAS HTH.256) 

 

The period from the late 18th century saw a distinct growth in the demand for 

leather goods from many parts of the economy. This can be interpreted as a 

simple consequence of rising population, with per capita leather consumption in 

Britain staying stable throughout the period (Riello 2008). An additional, and 

regional, demand arising during these decades was for the leather parts of 

industrial machinery. These included drive belts and picking bands for the textile 

industry (Church 1971, Raistrick 2014). The amount of oak bark required to 

supply this increasing demand rose accordingly, as detailed by Clarkson (1974) 

in his study of bark price fluctuations. 

 

Tanneries operating in West Yorkshire before the middle of the 19th century may 

well have been similar to those described in South Cumbria. In 1821, Yarl Well 

tannery in Dalton in Furness consisted of a “large Tanyard, Containing 23 Bark 

Pits, 5 Scouring Pits, 2 Baite pits, 2 lime pits and a Large Water Pit. Bark House, 

Drying House, Shades and a Bark Mill which goes by water.” Similarly in 1821, 

Bank Ground tannery in Coniston comprised a "Bark Mill which goes by water, 

large Bark Room, Drying Rooms, Leather House, 33 Tan Pits, Handlers under 

cover, Lime and Water Pits" (Marshall and Davies-Shiel 1969). It is likely that 

leather production in West Yorkshire took place in many small scale tan yards. 

However, centralisation did eventually take place, with an increase in numbers 

of tanners occurring in and around Leeds from the 1840s. This pattern reflected 

a national movement in the industry towards large, often industrial, towns and 

their improving transport networks. However, many smaller operations 

continued to exist. During the second half of the 19th century, extensive 

tanneries in Leeds employing up to 280 men and over 300 tan pits sat 
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alongside small concerns employing around 10 men and less than 12 pits. For 

example, the Buslingthorpe Tannery was large: dating from around 1840, it 

covered 1.2 hectares and operated over 100 tan pits as well as a horse gin for 

grinding bark (Gomersall 2000). 

 

There is little evidence for significant changes in the technology of tanning or 

the organisation of tanneries until the 19th century. The most important transition 

for this study was in the tanning agents used. There was increasing use of 

vegetable tannins from other parts of the world: extracts of bark from trees such 

as valonia and sumach contained higher concentrations of tannin than the 

traditional chopped oak bark. During the second half of the 19th century, 

chemical tanning using chromium sulphate or chromic oxides was introduced, 

and this method became dominant by the early 20th century (Church 1971). The 

infrastructure of tanning also changed. Mechanisation of various preparation 

and finishing processes was introduced from the 1850s. Although 

archaeological evidence of tannery operations in Leeds suggests that 

rectangular, stone-lined tan pits were in use for most of the period, towards the 

end of the 19th century they began to be replaced by the tanning drum. This was 

a technological change which speeded up the process and was made possible 

by the adoption of high-tannin vegetable extracts and chrome compounds 

(Gomersall 2000). The decline of the demand for oak bark is therefore difficult to 

pin down. It is certain that its use had virtually disappeared in West Yorkshire by 

the 1920s, but the rate of change is unclear. Tanneries in Leeds were 

experimenting with, and sometimes adopting, imported vegetable extracts from 

the 1840s, but were slow to adopt chrome tanning later in the century 

(Gomersall 2000). The latest reference to the harvesting of bark from woodland 

in the region is in 1888 from woodlands around Hardcastle Crags, as detailed in 

section 3.2. As late as 1890, Laycock and Sons of Keighley were making 

leather “the good old fashioned way” with oak bark (Longbottom 1987). Bark-

grinding machinery is in evidence at Leeds tanneries until the late 19th century, 

but the archaeology shows a distinct lack of bark storage barns, which may 

suggest an earlier adoption of imported extracts or of mixed tanning practices 

(Gomersall 2000). 
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4.3.3 Collection of data 

The aim of this study is to improve understanding of the scale and distribution of 

the leather industry across West Yorkshire from the medieval period to the 19th 

century, and to assess its changing requirements of oak bark and impact upon 

woodland management. Several sources of data were examined to gain some 

level of quantification of the number of tanners, tanneries and their locations. 

Results were tabulated (see appendix 9) and displayed in map form for a 

number of periods.  

 

Data for the medieval period were taken from the published volumes of the 

Wakefield Court Rolls (figure 4.8). Nine volumes were consulted covering 54 of 

the 78 years between 1274 and 1352. Each entry relating to tanning was 

recorded, and 45 different individuals who were described as tanners, or who 

were very likely to have been tanners given the context, were identified. Three 

of these individuals were recorded based on Tanner appearing as a surname – 

it is not certain whether this still denoted occupation during the 14th century. 

The nature of the Court Rolls means that it must be seen as a biased 

subsample of the medieval population. Those mentioned are either jurors, those 

in pledge, security, witnesses or those charged with infractions. Almost half of 

the individuals were summoned to pay a small fine simply to practise the craft of 

“shoemaker and tanner”. That these trades had not yet fully diverged, and the 

existence of some sort of guild culture, is demonstrated by the following entry in 

1333: 

 

“Wakefield:- Thomas Bate (12d), William Wright (21d), Adam his brother (12d) 

and John de Grengate (12d) are amerced 4s for forcing John Harihull and 

William Filche and other shoemakers to forswear the trade of tanner without 

precept or warrant.” 

(Walker 1982: 157) 

 

The locations recorded are, for the most part, fairly inexact. Courts were held in 

several bailiwicks throughout the manor, and the presenting vill is mentioned 

only occasionally. In addition the manor of Wakefield, though extensive, covered 

only a small portion of modern West Yorkshire. This dataset does not, therefore, 
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present anywhere near a complete picture of the scale and extent of medieval 

tanning in the region.  

 

No suitable records were found to analyse the period of 1353-1527. The two 

published volumes of the Wakefield Court Rolls which fall in the 15th century 

offer less detail than those of the previous century. Records found in the West 

Yorkshire Archive Service (WYAS) begin in 1528. 

 

The main body of the dataset comes from documents held by the five archives 

which make up the WYAS. A basic search of the online catalogue followed by 

more detailed examination of records provided information about more than 400 

tanners operating in the period 1528-1895, including their names, location and 

occasionally where and how they were obtaining their oak bark. The records 

were separated into the following periods: 1528-1599, 1600-1649, 1650-1699, 

1700-1749, 1750-1799 and 1800-1849. The frequency of records decreases 

significantly during the 19th century, presumably because of a changing culture 

of record keeping, with occupation mentioned far less frequently in legal 

documents. The data after 1849 were therefore not used. Where the same 

tanner appeared in two periods, they were included in both. The location of 

tanneries could sometimes be precisely located from the documentary record, 

but more often than not tanners were only given a village or town. The maps 

shown in figures 4.9 – 4.14 therefore also denote the number of tanners 

recorded in each settlement during the allotted period. This is not an accurate 

representation of the size of the industry in each place: for example, a father 

and son may have both been recorded working in the same place but 40 years 

apart, which was recorded in the same way as two tanners working together in 

the same year. However, this method gives some indication of the more active 

centres of leather production, many of which appear to continue as important 

loci over the centuries. 

This method of gathering data cannot, of course, hope to be exhaustive, and is 

almost certainly a large underestimate of the total numbers of tanners and 

tanneries. Many tanners of the past have not made it into the storerooms of the 

West Yorkshire Archive Service for many different reasons, not least of which is 

the way that documents have been made, kept and stored over the centuries. 
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References may also have slipped through the net of the online catalogue and 

search function. This is the closest there is, however, to a continuous dataset of 

occupational records before the censuses of the 19th century. The vast majority 

of references to tanners are leases, mortgages and settlements concerning 

property, specifically houses and land. There are very few concerning the 

practicalities of the tanning trade. This is not unexpected, but the implications 

need to be taken into account when interpreting the data. The tanners most 

likely to have been recorded are those who were wealthy enough to be 

engaged in the buying, letting and selling of property. There are a few notable 

cases where tanners are recorded simply as 'yeoman' in a similar manner to 

clothiers of the period, e.g. Thomas Crabtree of Manningham in 1703 (WYAS 

47D75/5/18f) or Henry Roydes of Idle in 1613 (WYAS DB5/C24/18). This 

denotes their status as independent men of some means. 

 

The geographical coverage of these data from the WYAS is hard to define 

exactly. The vast majority of documents in the archives are pertinent to modern 

West Yorkshire, which comprises the metropolitan boroughs of Leeds, Bradford, 

Calderdale, Kirklees and Wakefield. There are, however, many references to 

places outside this area in the old West Riding, which included some of modern 

North Yorkshire and much of South Yorkshire.  

 

As mentioned above, records concerning tanning in the WYAS decrease in the 

second half of the 18th century and distinctly drop off from the early 19th century. 

This may well be to do with the changing culture of recording occupations in key 

documents. The archive records for the period 1800-1849 have therefore been 

supplemented with data from Baines (1822), the first directory of businesses 

covering the (old) West Riding of Yorkshire. It is unclear how exhaustive the 

directory was. Twenty seven names which appear in the WYAS do not appear in 

Baines, suggesting that he failed to include some businesses. He certainly 

recorded only the head tanners of each business, not other tannery workers. 

The WYAS records are also usually concerned with head tanners, since they 

were the ones dealing with property or legal document, but occasionally they 

might record tannery workers such as apprentices. 
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There were 55 tanners involved in the purchase of a woodland lease or bark 

from a woodland where both the location of the tannery and the woodland could 

be identified. These are concentrated in the period between 1649 and 1799 and 

are shown in figures 4.18 – 4.20.  

 

Information for the remainder of the 19th century comes from the national 

census. Notably, these numbers are a reflection of all tannery workers, not 

primarily the heads of tanning businesses as was the case with the earlier 

datasets. The figures are for the whole of the old West Riding as described 

above. Higher resolution data for individual registration districts were not 

gathered due to time constraints, and they are not yet available as digital 

metadata. These differences with data garnered from the WYAS means that 

they are not directly comparable. Future work, such as investigation of Parish 

Registers, may well allow the compilation of a more accurate continuous 

enumeration of tanners and tanneries.  

 

Figure 4.8 – Distribution of tanners identified in the published volumes of the 
Wakefield Court Rolls covering the years 1274 to 1352.  
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Figure 4.9 – Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1528-1599. 
 

Figure 4.10 – Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1600-1649. 
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Figure 4.11 – Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1650-1699. 
 

 

 
Figure 4.12– Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1700-1749. 
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Figure 4.13 – Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1750-1799. 
 
 

Figure 4.14 – Distribution of tanners identified from the online catalogue of the 
West Yorkshire Archive Service during the period 1800-1849 supplemented with 
information from Baines (1822).  
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4.3.4 Discussion 

The medieval distribution derived from the manor of Wakefield Court Rolls 

covers only a limited area and is a highly biased sample. It does, however, 

suggest that the industry was concentrated around Wakefield, the dominant 

town at the time, with 31 of the 45 tanners recorded in the Wakefield court. 

Whether tanning primarily occurred within the town itself or took place in 

settlements around it is not clear. The distribution also shows that leather was 

being made in smaller communities further to the west such as Sowerby and 

Wadsworth. 

 

Figure 4.15 – Number of tanners and tanneries identified from WYAS records 
and Baines (1822). See text for discussion of methodology. 
 

Data gathered from the WYAS (figure 4.15) suggest that the number of tanners 

rose during the 16th and 17th centuries, with 26 recorded in the period 1528-

1599, 43 in the period 1600-1649 and 77 in the period 1650-1699. Similarly, the 

number of identified tanneries rose from 17 to 29 and then to 47. They were 

distributed throughout the region in settlements of every size, from hamlets to 

large towns. These data do not show an urban concentration of tanneries. Their 

frequency, and size, was greatest in an approximate triangle between Leeds, 

Huddersfield and Keighley, particularly along the Aire valley in townships such 

as Idle, Cottingley and Bingley (figure 4.16).  
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The change in number of tanners could be explained by improving document 

survival as well as actual tanning activity, although it has been noted that the 

leather industry was importing hides during this period and was therefore likely 

to be undergoing growth. The distribution of tanneries is, perhaps, a more 

accurate dataset. The location of tanneries seems to have changed from the 

medieval period, with increasing numbers in the small settlements in the centre 

of the region and little growth in more densely populated places such as 

Wakefield and Leeds. This fits with West Yorkshire’s history of dispersed 

industry from the 16th century onwards, as described so vividly by Defoe during 

his visit in the 1720s (Defoe 1727). 

 

Numbers of identified tanners fell slightly during the 18th century, to 70 in the 

period 1700-1749 and 69 in 1750-1799. The number of tanneries kept on rising, 

however, to 49 in 1700-1749 and 55 in 1750-1799. Given the problems of data 

reliability, this period is best interpreted as one of relative stability or slow 

growth in the scale of the industry. It is unlikely that tanneries were employing 

fewer people than in previous centuries. A better interpretation would be that 

significant numbers of tannery workers were not recorded. The geographical 

distribution of recorded tanneries remained consistent with the previous period, 

primarily located in small settlements especially between the Calder and Aire 

rivers.  

 

Figure 4.16 – Cottingley Bridge tannery as shown on the 1852 Ordnance 
Survey six inch map (Yorkshire sheet 201 surveyed 1847-8. Image copyright 
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National Library of Scotland). Adjacent to an important crossing on the river Aire, 
it formed the large part of a small hamlet and was in operation by 1698 (WYAS 
47D75/5/14/11). 
 
The dataset for the period 1800-1849 is of slightly higher quality because it 

includes information from Baines’ directory of 1822. It does, however, cover a 

wider area than data from the WYAS. The number of identified tanners 

increased to 133, and identified tanneries to 105. The distribution of tanneries 

remained dispersed. This makes sense because the region was undergoing 

widespread industrialisation at the time – small villages were becoming 

industrial towns, and towns industrial cities. A distinct change from the prior 

centuries, however, was the return of Wakefield and Leeds to the records. This 

may represent the beginnings of centralisation, spurred by improvements to 

inland waterways such as the Aire and Calder Navigation. Another explanation 

is that they never really ceased being places of tanning activity, but that records, 

for some reason, did not survive for these persistently urban boroughs.  

 

Throughout the period of 1528-1849, the number of tanners and tanneries in the 

upland South Pennine study area show slow but sustained growth. The 

changes in rate of growth seen in wider West Yorkshire do not seem to be 

reflected in this district, possibly because its marginal position meant that it was 

more heavily influenced by highly localised markets rather than wider regional 

currents. The small drop in number of tanneries seen between the late 18th and 

early 19th centuries may be evidence of the industry beginning to centralise 

around Leeds, with smaller “country” tanneries starting to close.  

 

The West Yorkshire census figures from 1831 show distinct growth in the 

industry: 108 tanners in 1831, 525 in 1851, 477 in 1861 and 925 in 1891. This 

information is of a different quality to the previous data. Though much more 

accurate, it does not, in its current form, provide the spatial resolution necessary 

to judge the distribution of tanning through the rest of the 19th century, or the 

number of operating tanneries. The census figures do show that the records 

compiled for the period 1800-1849 are fairly representative, and that during the 

19th century the industry grew significantly. 
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Figure 4.17 – All tanners identified in West Yorkshire during the period 1274-
1849 (see text) over bedrock geology of the region. A combination of figures 4.8 
– 4.14. 
 

Figure 4.17 shows the distribution of all tanners recorded throughout the period. 

The correspondence with different geologies is tantalising. As might be 

expected, concentrations of leather production in the Millstone Grit zone were 

small and only occurred along or adjacent to the river valleys of the Calder, Aire 

and Wharfe. These strips have always been sites of settlement between the 

expanses of open moorland. Population levels in this upland zone have also 

always been lower than those to the east. The disparity in activity between the 

Millstone Grit and Coal Measures is therefore not surprising. However, there 

also appears to be difference in the distribution of tanners between the Middle 

and Lower Coal Measures. With the exception of the large urban centre of 

Wakefield, the scale of tanning activity seems to be lower on the Middle Coal 

Measures than on the Lower. There are no obvious reasons to explain this 

difference – the two areas are superficially very similar in terms of landscape 

and social history. Discerning whether this is a coincidental artefact of the data 

collection methods or a real geographical pattern will require further work. 
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Figure 4.18 – Links between tanneries and woodlands from which bark was 
obtained. Shown over detail of figure 4.11 (Distribution of tanners identified from 
the online catalogue of the West Yorkshire Archive Service during the period 
1650-1699). 
 

Figure 4.19 – Links between tanneries and woodlands from which bark was 
obtained. Shown over detail of figure 4.12 (Distribution of tanners identified from 
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the online catalogue of the West Yorkshire Archive Service during the period 
1700-1749). 
 

Figure 4.20 – Links between tanneries and woodlands from which bark was 
obtained. Shown over detail of figure 4.13 (Distribution of tanners identified from 
the online catalogue of the West Yorkshire Archive Service during the period 
1750-1799). 
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Figure 4.21 – Distance from which tanneries in West Yorkshire obtained their 
bark during the period 1650-1799. Based on documents detailing 55 identified 
purchases (WYAS). 
 
Documents from the 17th and 18th centuries detailing the purchase of bark or 

woodland leases by tanners show that bark was transported significant 

distances. Figure 4.21 demonstrates that the majority of harvesting took place 

within 10km of the tannery, but that bark was sometimes purchased from over 

30km away. As can be seen in figures 4.18 – 4.20, individual tanneries often 

acquired bark from several different sites. This corresponds to evidence from 

elsewhere in the country. In 1778 John Nicholson of Cockermouth purchased 

600 quarters of bark in 21 different lots from 12 different locations, most of 

which were 24 to 32km away, but some bark travelled over 50km (Clarkson 

1974). 

 

The average distance from tannery to woodland in 1650-99 was 4.3km (n=18), 

in 1700-1749 was 9.3km (n=24) and in 1750-1799 was 8.5km (n=13). The 

increase in distance of links to woodland in the 18th century may be an 

indication of increased competition, but the sample size is too small to draw firm 

conclusions. It is worth noting that many of the woodlands harvested were small 

and inaccessible. Examples are Rodwell End near Todmorden, which was 

under 4ha (10 acres) in the mid-19th century, or Sun Wood near Shelf which 

was around 8ha (20 acres). It is also worth noting that these distances do not 
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do justice to the nature of transport. Prior to the Turnpike roads of the 18th and 

19th centuries, few routes in the region were constructed for the easy passage 

of wagons or carts and land transport was costly. Bark peeling was an activity of 

the early summer, so bulk transport primarily occurred during the dry months of 

the year. Bark was certainly moved by cart in the 19th century (e.g. from Knotts 

Wood, WYAS HTH.237), but it is not known whether it was also carried by 

packhorse, as was the case with other wood products such as charcoal (see 

section 4.2).  

 

Significant effort and cost were therefore put into acquiring bark. This may be 

one reason why tanneries remained small-scale and dispersed for much of the 

period. The fact that tanneries did not have discrete ‘territories’ around them to 

utilise only the most local bark shows that other factors were in play, probably 

including market competition for woodland leases and social ties. 

 

Many of the documents examined show that tanners from different locations 

would combine with one another to purchase bark or a lease of woodland. 

Occasionally they would team up with other tradespeople interested in the wood 

crop such as coopers or carpenters. There is also clear evidence of tanners 

acting in tandem with ironmasters. In 1719 the same parcel of woodland in Tong 

was sold to John Margerison, tanner of Tong; Edward Hanson, tanner of North 

Bierley; and John Moore and Francis Watts of Kirkstall Forge (WYAS 

Tong/3/505). In 1721 five different tanners acted together to purchase bark 

directly from Francis Watts, who had the lease on several woodlands in Clifton 

(WYAS MMB/268). Most of these combinations took place between tanners 

who operated within a few kilometres of one another, but the example from 

Clifton included men from Northowram, Halifax and Cottingley (which are up to 

13km apart). It is not clear to what extent kinship bonds mediated this 

cooperation. Although certain family names appear repeatedly through the 

centuries, there are only two occurrences of combinations between tanners with 

the same surname (both involving Richard Margerison of Tong and James 

Margerison of Birstall, in 1684 and 1686). 
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It was not uncommon for some tanners in a district to act as bark dealers 

(Clarkson 1966). They would obtain large quantities of bark and sell it on to 

other tanners in the locale, primarily because the substantial amounts of bark 

gained from harvesting in large woodlands was more than any one business 

would use or have the capacity to store. The organisation of harvesting and 

transporting bark was also a significant outlay and may have been more 

achievable by wealthier tanners. In addition, bark grinding mills may not have 

been ubiquitous (Clarkson 1966). This organisation of bark dealing could have 

occurred in West Yorkshire, though there are no known records of bark 

changing hands between tanners. These factors were perhaps more frequently 

mitigated by the banding together of several tanners to purchase woodland 

leases as a way of sharing costs and managing large bark harvests. 

 

There are far fewer records of tanners leasing woodland or dealing directly with 

woodland owners in the 19th century. As mentioned above, this may be to do 

with the way that documents were drawn up or changes in the types of 

documents used, but may also indicate a change in the organisation of the bark 

economy. It is possible that bark sales were becoming mediated by middlemen. 

Clarkson (1974) records the rise of the bark dealer in the south east of England 

during this period. 19th century woodland leases in West Yorkshire were 

primarily bought by timber merchants, who appear to have managed the 

harvesting and processing of all the woodland products themselves, and then 

presumably sold the bark on to tanneries (see chapter 3 for examples). 

 

Clarkson (1974) estimated that an average sized tannery in the early 19th 

century would use around 16 tons of bark per year, based on national figures. 

This equated to the arisings from “three or four dozen mature trees”. An 

extensive set of yield figures are given by Monteath (1824) for oak coppice in 

Scotland. For growth of between 20 and 25 years, he expected to harvest 5 to 8 

tons of bark per acre. Based on Clarkson’s figure for oak bark use, an average 

tannery in the early 19th century would therefore require the bark from around 2 

to 3 acres (0.8 to 1.2 hectares) of oak coppice each year. It is important to note 

the role of bark as a woodland product – it did not work in competition with other 

products such as charcoal or timber, but existed as a co-product. By obtaining 
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more than one saleable resource from a piece of wood, the cost of each was 

kept down. Bark harvesting therefore relied on the existence of demand for oak 

wood from other sectors. It also increased the likelihood that oak was treated as 

a preferred species and provided a strong rationale for the maintenance of oak-

dominated coppice. 

 

4.3.5 Conclusions 

This examination of the leather industry of West Yorkshire from the 13th to the 

19th centuries has provided suggestive data about the number of active tanners 

and tanneries. Possible issues with the representativeness of the data limit the 

strength of interpretations about past trends, but there is evidence for an active 

medieval industry and significant growth of the trade during the 16th and 17th 

centuries. The scale of the tanning industry appears to have remained fairly 

stable during the 18th century before undergoing extensive growth during the 

19th century. Distribution data are likely to be more reliable, and show that the 

medieval trade was centred in urban boroughs such as Wakefield. By the 16th 

century, however, tanneries were scattered across the region, often located in 

very small settlements. This remained the case until the middle of the 19th 

century, when changing business practices, and eventually technology, led to 

the centralisation of leather production around Leeds.  

 

Analysis of documents concerning bark sales illuminates the way in which bark 

was obtained. Tanners would often combine together, or with other interested 

parties, to purchase bark or woodland leases from up to 30km away. The 

tanning industry was therefore interconnected within its own sphere, but also 

integrated with the wider woodland economy of landowners, labourers and 

customers such as coopers and ironmasters. This integration was a vital aspect 

of the efficient operation of the organic economy (Wrigley 1988). Clarkson (1974) 

posits that shortages of bark were unlikely to have arisen because the 

consumption of leather and timber were both more or less related to general 

economic growth – if more leather was required, the demand for timber would 

also be rising and therefore the supply of bark would follow. This balancing 

mechanism, however, did not work in response to short-term changes. The 

supply of woodland products is by its nature inelastic, and cannot increase to 
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meet sudden demands. This is seen by the extreme price rises in tan bark 

during the Napoleonic wars, as an already stretched woodland economy was 

unable to meet the demand of tanners supplying the military with leather goods. 

In addition, this relationship could not be sustained through the growth of the 

economy based on mineral fuel. It is no coincidence that the disappearance of 

industrial markets for wood and timber during the 19th century was 

accompanied by the adoption of alternative tanning agents such as imported 

extracts or chrome-based compounds. A strong market for charcoal from the 

woolcombing trade (see section 4.4) may well have maintained the availability 

of oak bark to the region’s tanners well into the 1850s and contributed to their 

technological conservatism.  

 

The results of this investigation into leather production support the notion that 

the woodland economy of the South Pennine study area was closely related to 

its neighbouring districts. There were no significant differences identified 

between the study area and West Yorkshire as a whole besides that of scale. 

Tanning in the wooded valleys of the uplands can be seen as a marginal 

extension of the Coal Measure culture, though somewhat insulated before the 

19th century from the effects of wider regional markets and more strongly 

dictated by local demand. There is, however, sufficient evidence to show that 

the areas were part of the same connected and communicating leather industry.
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4.4 Woolcombing and charcoal 

4.4.1 Introduction 

The production of textiles has been a dominant and defining force in the social 

and economic history of the South Pennines. The changes in this industry 

undoubtedly had many and various effects on the relationship of people to 

woodland via industrialisation, growth of population, urbanisation, the 

development of capitalism and a transformation in labour relations. These 

threads, being tangled and complex, are challenging to pick apart given the 

limited evidence available. Luckily, one particular corner of the textile trades had 

a more direct link with woodland management, and it was, for a time, very 

significant: the hand-combing of wool for the production of worsted cloth. 

 

The rise and fall of the hand woolcombing trade in the Pennines was dramatic. 

Over the course of 150 years, from 1690 to 1850, the number of combers in the 

region rose from near zero to over 40,000, and then in the following decade fell 

back to virtually none. This industrial case study demonstrates that charcoal 

was an essential part of the hand woolcombing process. The emergence, and 

disappearance, of a significant market for charcoal may have left ripples in the 

evidence for past woodland management which can be identified. 

This section briefly traces the history of woolcombing in the wider Pennine 

region. It then examines the evidence for the use of charcoal in the process and 

analyses calculations and assumptions around the quantification of supply and 

demand of this fuel.  

4.4.2 What is hand woolcombing? 

The medieval and early modern production of textiles in the South Pennines 

was based almost entirely on woollen cloth. Different areas specialised in 

different types of woollens, such as Leeds being at the centre of the broadcloth 

trade, and Halifax being famed for its kerseys (narrow cloths), but the 

technology and basic processes of woollen manufacture were the same. Sorted 

wool, often from East Yorkshire or Lincolnshire, was first carded in order to 

cross and tangle the fibres before the spinning of yarn. Woven cloth was fulled, 

creating a felted cloth in which the warp and weft were almost indistinguishable, 
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and which gained much of its strength from the entanglement of wool fibre both 

within and across the yarn. 

 

During the early 18th century, clothiers in the region began to produce a finer, 

higher quality cloth called worsted, or “stuff”. Defoe, writing about Halifax in 

1714, mentions “a new manufacture of shalloons [a type of worsted] which were 

never made in these parts before, at least not in any quantities”. Worsted is 

woven using a firm, even and smooth yarn and is not fulled – the wool fibres 

have little entanglement and the strength of the fabric relies primarily on the 

woven yarn. Long-staple wool is combed in order to straighten the fibres and 

keep them parallel, not crossed, as they are spun. Wool was gently heated 

during combing, and it appears that the preferred method for warming the 

combs was the use of a charcoal-fuelled stove (Heaton 1965). 

 

One piece of evidence suggests that early heating methods were basic. Isaac 

Mills of Belluton in Somerset took out a patent in 1723 for the even heating of 

wool combs and pressing plates. He was ““bred up in and followed the trade of 

wool kembing and pressing for twenty-five years,” and he explained that “the 

usuall way of method for kembing of wooll was by a fire made in a clay pot; the 

fire being open to the kembs,” which did “often neal the kembs and burn the 

wooll”” (Burnley 1889: 105).  

Combing technology clearly developed over the course of the 18th century. It is 

worth quoting the best account at length, for it was written in 1857 by John 

James, who had clearly witnessed the process first-hand: 

“According to the old practice of wool-combing, and which now prevailed, three 

implements were used.— 

1 A pair of combs for each person. 

2 A post to which one of the combs could be fixed. 

3 A comb-pot, or small stove, for heating the teeth of the combs. 

Each comb was composed of either two or three rows of pointed, tapering, steel 

teeth, disposed in two or three parallel planes, each row being a little longer 

than the preceding. They were made fast at the roots to a wooden stock or 

head, covered with horn, with a handle fixed to it at right angles to the lines of 
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the teeth. The first combing, when the fibres were most entangled, was 

performed with the two-row toothed comb: the second or finishing combing, with 

the three-row toothed….He next attached a heated comb to the post, with its 

teeth pointing upwards, seized one-half of the tress of wool in his hands, and 

throwing it over the teeth, drew it through them repeatedly, leaving a few 

straight filaments each time upon the comb. When the comb had in this way 

collected all the wool, he placed it with its point inserted into the cell of the 

stove, with the wool hanging down outside exposed to the influence of the heat. 

The other comb, just removed in a heated state from the stove, was planted 

upon the post, and furnished in its turn with the remaining two-ounce tress of 

wool, after which it supplanted the preceding one at the stove. Having both 

combs heated, the comber held one of them with his left hand over his knee, 

being seated on a low stool, and seizing the other with his right hand, he combs 

the wool upon the first, by introducing the teeth of one comb into the wool stuck 

in the other, drawing through it, and skilfully repeating the process till the fibres 

were laid parallel like a flat tress of hair…..The flocks left at the end of the 

press, because they were too short for the comber to grasp them in his hands, 

called noyls, being unfit for the worsted spinner, were sold to baize and coarse 

cloth manufacturers. The wool finally drawn from the comb, though forming a 

uniform tress of single filaments, required to be combed again at a somewhat 

lower temperature to prepare it perfectly for spinning.” (James 1857: 249) 
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Plate 4.1 - Woolcombers at work. Photo in Burnley (1889: 90) p.176. No 
reference or context is given in the text. The signs imply it depicts a museum or 
exhibition re-enactment of the late 19th century.  
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4.4.3 A brief history of worsted production 

There are scattered references to worsted cloth being woven in West Yorkshire 

in the late 1600s, and it is clear that production was important in the region by 

1700 (Heaton 1965). In 1706, Joseph Holroyd of Halifax was buying and selling 

on to larger markets impressive quantities of locally produced bays, a cloth half 

woollen and half worsted, generally around 40 pieces at a time (WYAS 

MISC:8/117). In the following years there are many references to woolcombers, 

comb makers and shalloon weavers in the Keighley area (Heaton 1965), and by 

1725 Halifax had a reputation for shalloon production (Defoe 1727). This 

introduction of worsted did not replace woollen manufacture, but ran alongside it 

as another branch of the textile trade. The reasons for the clothiers of West 

Yorkshire adopting a new product based on different processes are not clear, 

but it seems to have been initiated from within the local textile community, rather 

than by external entrepreneurs. Expansions into worsted production may have 

occurred during periodic depressions in the woollen trade (Hudson 1981). The 

fact that the different fabric required novel skills and techniques was perhaps a 

draw to those merchants and men of capital: it presented an opportunity to 

organise their industry in a new way and to take advantage of new markets, 

distinct from the tradition-laden customs of woollen production (Hudson 1986). 

The woollen trade was typically controlled by small-scale, independent clothiers 

who owned their own means of production or were in charge of a small team of 

workers, and who dealt directly with wool-merchants and sold one or two 

“pieces” a week at one of the local cloth markets. The system had grown for 

centuries out of an agricultural dual-economy, and was characterised by 

inflexibility and independence, as shown by the numerous failed attempts at 

regulation by the State from the 1500s onwards (Heaton 1965). Certainly the 

worsted branch capitalised more quickly as it grew, with greater division of 

labour, separation of the distinct manufacturing processes involved, and earlier 

adoption of machinery (Hudson 1986). 

 

The early worsted trade seems to be have been focused on Halifax, producing 

shalloons, and Wakefield, making tammies (a type of worsted cloth). Defoe 

estimated in the 1720s that the parish of Halifax was producing 100,000 pieces 

of shalloons yearly (Defoe 1727). Based on a 1771 analysis of the component 
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work put into worsted production, with one piece using on average 12 pounds 

(5.4kg) of sorted wool, Defoe's figure represents 1,200,000 pounds (540,000kg) 

of wool (James 1857). James' calculations of woolcombing productivity (as 

detailed below) give an estimate of around 667 hand woolcombers required for 

this level of manufacture. Watson states, from his own Easter book surveys, 

that by 1764 the parish housed 8244 families (Watson 1775). These figures 

demonstrate, even given the unreliability of both Defoe's and James' estimates, 

that woolcombing was becoming a significant part of economic life at this time. 

By the 1770s worsted manufacture had become concentrated in an area 

centred on the towns of Halifax, Bradford and Keighley, but also covering the 

towns of Colne and Burnley in East Lancashire and the multitude of small 

settlements throughout the valleys of the region.  By this time the annual value 

of worsted produced in the region equalled that of the woollen trade (James 

1857). Producers would typically take their pieces to the great cloth halls of 

Halifax (built 1778) and Bradford (built 1773), where merchants and factors 

would purchase the cloth, primarily for export.   

 

It seems that the first generation of worsted manufacturers in West Yorkshire 

combed the wool in their own establishment (Heaton 1965), but over the course 

of the 18th century woolcombing became a specialised occupation in its own 

right. Sorted wool was ‘put out’ to combers working in their own homes or in 

workshops owned by a master clothier who managed the whole, or most, of the 

process of production from wool purchase to sale of the cloth at market. This is 

illustrated in the account books of two “master combers” of the 18th century. 

William Greenwood of Oxenhope died in 1779 with an estate worth almost 

£2000. His inventory shows a basic farmhouse; a warehouse for wool, tops 

(combed wool), noils (the short fibres left after combing) and yarn; a combing 

shop; and a small farm: six cows and a pig. He employed eight or so combers in 

the shop, but he also put out his tops to be spun and sold the resultant worsted 

yarn. Similarly, noils from the combing were put out to spinners in Colne and 

Rossendale (Sigsworth 1952).  

 



 

364 

Robert Heaton of Ponden Hall in the Worth Valley, despite being a self-

described woolcomber, also had wider business activities. Operating in the 

second half of the 18th century, he employed local combers and spinning of the 

combed tops was put out as far as Pendle and north of Skipton. Yarn returning 

to Ponden Hall was either sold or woven into shalloons after 1761, at least in 

part by his tenants living locally. He was, like Greenwood, also a small-scale 

farmer (Sigsworth 1952).  

 

Both these men were typical 18th century worsted manufacturers. They were 

“organisers and providers of capital”, in contrast to the domestic clothier of the 

woollen trade. William Greenwood's employment agreements with his combers 

show a changing economic relationship. For example, James Driver was 

contracted in 1764 to comb 6 pounds of wool a day for a total of £6 8s a year. 

These wages were paid intermittently and only as the need arose, in order for 

Driver to pay for specific items or events such as a new coat, or a midwife, or a 

chamber pot. Driver was employed until 1772 and had a new agreement each 

year. His wages increased and became both regular and more formalised, until 

he received a weekly sum to be spent privately. This is a fine example of the 

nascent division between master and employee which would develop into the 

class-based mill culture of the 1800s (Sigsworth 1952). 

 

In this way hand woolcombers became a major part of the proto-industrial rural 

proletariat of West Yorkshire (Hudson 1981). A ledger book from Oats Royd Mill, 

Luddenden, details how they were supplied with the sorted wool, soap and oil 

required for washing and combing, and were then paid by the weight of wool 

returned to the mill as tops and noils. In many cases the combers did not own 

the tools of their trade: the combs, pads and even sacks (WYAS JM/176). 

 

The process of mechanisation in the worsted industry gathered machines and 

people into larger and larger buildings where processes and, importantly, 

employees could be closely managed. The spinning of worsted yarn began to 

be mechanised during the 1790s, followed by the weaving of pieces from 1825 

(Clapham 1906). Combing machinery, however, proved much more difficult to 

perfect. It was not until the 1840s that combing machines were of sufficient 
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quality to be widely adopted.  As the size and output of worsted enterprises 

increased during the first four decades of the 19th century, the quantity of wool 

being combed by hand had to rise in tandem. Thus there was a fast-growing 

population of male workers – for it was gendered work – engaged solely in this 

specialised occupation. 

 

There were many abortive attempts to mechanise woolcombing, the first patent 

being taken out by Cartwright in 1790. In 1792 he estimated that 300,000 – 

400,000 packs of wool were combed per year in Britain (one pack weighing 240 

pounds), costing £800,000 - £1 million to be combed by hand by around 50,000 

woolcombers. He specifically points out the cost of running the stoves of 

handcombers:  

 

“A set of machinery, consisting of three machines, will require the attendance of 

an overlooker and ten children, and will comb a pack, or 240lbs., in twelve 

hours. As neither fire nor oil is necessary for machine-combing, the saving of 

those articles, even the fire alone, will, in general, pay the wages of the 

overlooker and children; so that the actual saving to the manufacturer is the 

whole of what the combing costs by the old imperfect mode of hand-combing”  

(Burnley 1889: 115) 

 

Cartwright mentions “upwards of forty” petitions presented to Parliament by 

woolcombers from across the kingdom for the suppression of his invention, 

reflecting the antipathy towards industrialisation felt by many workers in the 

textile industry. This nervousness appears to have been accompanied by denial 

that technology could replace human hands:  

 

“The comber next employs his ancient art, 

Which no machinery can supersede. 

In vain the ingenious stretch their utmost skill; 

As oft as tried, the expensive schemes of articles 

Abortive prove; - the comber still employed, 

Sings at his work, and triumphs o'er them all; 

Then plans for ale, and when the quart goes round, 
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Talks of his travels, happier than a king.” 

(Nicholson 1876) 

 

For a while, this view was confirmed by experience. “Big Ben”, as Cartwright's 

machine was nicknamed, was not taken on wholeheartedly by worsted masters 

– primarily because it was not suited to all classes of wool. In the following 

years there was a spate of woolcombing machines invented, patented, trialled 

and rejected, mostly only adding improvements to Cartwright’s basic idea. 

However, in 1843 Lister succeeded in combing fine, high quality wool by 

machine. “It was his machinery that dealt the death-blow to the handcomber, 

and established machine-woolcombing on a successful basis.” (Burnley 1889: 

120)  

 

The distinction between hand- and machine-combing is vital for this 

investigation because machine-combing does not appear to have used charcoal 

as a source of heat. Cartwright, quoted above, claimed that heat was not 

necessary at all for machine-combing. With the invention of Collier’s machine of 

1814, steam became the primary means of transferring heat to the combs, and 

later to the wool itself. The only reference to charcoal was in the patent for 

Donisthorpe’s machine of 1843, which utilised a blast of hot air for heating the 

combs, the air passing “through a charcoal fire placed near the moving comb, 

and the products of heated air passed therefrom were diffused amongst the 

teeth of the combs and heated them.” This machine did not see commercial 

use, however, and all of the subsequent inventions of Donisthorpe, Lister and 

Holden which came to dominate the industry used steam as a source of direct 

heat (Burnley 1889:117). 

 

Although combers were largely domestic wage labourers who did not own their 

means of production, they were regarded as the 'aristocracy' of the pre-

industrial worsted workforce. Combers had a long history of strong organisation 

and were able to demand high wages (James 1857). The rise of 

industrialisation was accompanied by an important change in culture towards 

increased control of the workforce and the extraction of efficiency gains, such 

as centralising workers in one place for tighter management. This led to a long-
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running battle between combers and their employers. Regular organised 

industrial action as well as less official resistance was countered with the 

Worsted Acts, brought into force in 1777. This paradigm-shifting set of 

legislation was ostensibly used to combat a culture of embezzlement across the 

whole worsted sector, but in reality was a fairly arbitrary tool used to break 

labour organisation and discipline the often geographically scattered workforce 

(Soderlund 1998; 2006). It was certainly used against particularly militant 

members of the woolcombing ‘associations’ (Jowitt 1991). Despite these 

problems, hand combers and weavers experienced relative prosperity in the 

years 1800 to 1825. The tide turned in 1825 with the Great Bradford Strike. 

Initially a dispute over wages, it became a struggle about who really controlled 

the textile trades. It set the stage for a 25 year period of intense class tension, 

confrontation and, arguably, identity formation (Thompson 1963). The defeat of 

the strike followed by increasing mechanisation of weaving and combing, as 

well as a period of instability in the textile trade, introduced a period of slow 

suffering for hand workers. Importantly, machine and domestic production 

existed side by side into the 1860s, a situation which allowed manufacturers to 

use hand labour as an economic regulator (Jowitt 1991). 

The adoption of power looms prior to combing machinery led to a high 

proportion of unemployed weavers moving into the woolcombing trade. This can 

be seen in detail in the village of Oxenhope during the 1840s (Feather 1973). In 

addition, a large number of Irish textile workers migrated to Bradford from the 

late 1830s, suffering from the effect of British 'competition' at home. By the mid-

1840s possibly half of Bradford's woolcombers were of Irish origin (Jowitt 1991). 

During the 1830s handcombing wages fell by almost two thirds, a slump which 

continued into the 1840s. Urbanisation meant that a duel economy was no 

longer possible – combers were forced to work and live in the same room in the 

slums of Bradford and other towns, and health suffered accordingly. This is 

described in graphic detail by the Woolcombers' Report of the Bradford 

Sanatory Committee in 1845 (Jowitt 1991). With mass under- or un-

employment, the handcombing trade became, in the words of their union leader 

George White, “a sort of common reservoir of all the poverty of England and 

Ireland” (Bradford Observer 10/04/1846). 

 



 

368 

The demise of the hand woolcomber did not occur simultaneously everywhere. 

For example, the village of Oxenhope still had at least 33 people hand combing 

in 1861, possibly as many as 170, and only 6 machine combers. It is suggested 

that hand combing held on in Oxenhope because yarns were spun there from 

wool that was difficult for the early combing machines, such as long English 

wools spun into heald and lustre yarns (Feather 1973). In many places the 

statistics are stark. Black Dyke Mills in Queensbury employed 1500 

handcombers until the introduction of machinery in 1852. After 1855 no 

handcombers were employed at all (Sigsworth 1958) (figure 4.22). 

 

Figure 4.22 – The number of combing machines and value of hand combs in 

stock at Black Dyke Mills, Queensbury, from 1837 to 1860. Data from Sigsworth 

(1958). 

 

4.4.4 The use of charcoal in hand woolcombing 

The importance of charcoal to woolcombing, and to the textile industry as a 

whole, is illustrated by the participation of “our sooty friend” the charcoal burner 

in the 1825 Bishop Blaize procession in Bradford alongside weavers, spinners, 

woolcombers, combmakers and woolsorters (Bradford Observer 03/02/1842). 
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The primacy of charcoal as the fuel of choice for woolcombing in West Yorkshire 

is supported by a review of contemporary references to fuel use. Charcoal is the 

fuel type reported to have been used by woolcombers in 23 different sources 

between 1728 and 1857 (appendix 10).  

 

However, a new woolcombing stove capable of burning coal was being 

advertised in Leeds in 1784. There are no known references to the actual use of 

coal until the Woolcombers Report of the Bradford Sanatory Committee in 1845, 

which makes it clear that the poorest woolcombers living in the town of Bradford 

were using it far more frequently than other fuel types. Despite the introduction 

to the report referring to charcoal and not coal, it is revealed in the report 

statistics that of 1073 people surveyed, charcoal was used by only 27% of 

combers, whereas coal was used by 70%.  

 

This picture of urban coal use is confirmed by a newspaper report of visits to 

woolcombing shops in Bradford in 1849 – alongside the wool to be combed, mill 

owners would give out money to buy coal, called ‘fire brass’. A minority used 

charcoal at the behest of their employers, who provided the fuel itself rather 

than money (Bradford Observer 13/12/1849). This is similar to the situation 

described in a number of reports of embezzlement of charcoal from employers 

during the 1840s. 

The reasons for the co-existence of charcoal and coal in Bradford at this time 

are explained in this account: 

 

“In an adjacent street I lighted upon a man working at mohair over a charcoal 

stove. The pot was funnelless and uncovered, and the noxious fuel glowed with 

a subdued bluish light. I was not sensible of any odours, but an immediately 

commencing headache told me that there was something atmospherically 

wrong. The woolcomber was a gaunt, sickly-looking man. His wife entered the 

room when we were speaking, and joined in the conversation. He said that 

mohair was a bad work. Mohair was a desperate thing to float and cling. He had 

often to brush away the fibres as they gathered around his lips, but he knew 

that he breathed some on'em. The wife said that the work made her husband 

sick, often and often. But it was regular, and what could they do? The charcoal 



 

370 

was a terribly bad thing, he knew that. Why did he not use coal? Why, because 

the master would not allow him. The master thought charcoal best for combing 

mohair. He got no “fire brass,” only charcoal. Sometimes it was stronger like 

than other times. Then it made him sickish, and he would have to go out into the 

air for a while. He worked from six in the morning till ten at night. He knew it 

wasn't wholesome, but what could he do?” (Bradford Observer 13/12/1849) 

 

Despite a ubiquity of charcoal in references to fuel use for combing, the 

dominance of coal in late 1840s Bradford shows that this ubiquity cannot be 

taken for granted. Coal was certainly significantly cheaper and widely available 

during the whole period, so there was clearly a different and strong motivation 

for the continued use of charcoal. The above quote suggests that there was a 

perception that the quality of the heat from charcoal suited certain fibres, or was 

perhaps a 'better' heat overall. It is possible that a large increase in demand for 

charcoal could not be met by supplies to the urban centres of West Yorkshire, 

and that coal use became necessary during the 1840s, but was restricted to 

certain kinds of fibre. It is also possible that coal was used alongside charcoal 

from an earlier date, even if it gave an inferior heat, but that the scanty range of 

source material does not pick up its use. The new stove design advertised in 

1784 suggests that it was not possible to use coal prior to this technological 

upgrade:  

 

“It has been found by experience, that this comb-heater may be fed with coal, in 

this town, where charcoal costs about 4s. per sack, and coal about 20s. per ton, 

at less than half the expence of charcoal.”  

(Leeds Intelligencer 03/02/1784) 

 

4.4.5 The scale of the woolcombing industry 

In order to understand how this industry effected woodland management in the 

study area it is necessary to understand the scale of demand. This section will 

describe the extent and quantity of woolcombing activity based on a range of 

historical data. 
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It is assumed that the average quantity of fuel required to comb a certain 

amount of wool, and therefore produce a certain amount of cloth, did not vary 

significantly with time, place or type of fibre. Although it is likely that fuel 

efficiency did increase slightly over time, with the introduction of new stoves 

(see above) and changing working practices, there was clearly no major 

technological change in the process of hand combing. In addition, all the 

historical data comes from the latter part of the hand combing period, when the 

limited improvements had already happened. 

 

It follows from this assumption that if the correct conversion ratios are known, 

total output of worsted cloth can be worked back to give an estimate of fuel 

consumption. Fortunately, John James, in his History of the Worsted 

Manufacture in England (1857), attempts a similar exercise to arrive at the 

quantity of wool combed and the number of woolcombers active in the region 

from 1772 to 1850. 

His methodology starts from fairly firm figures: in 1772 a Parliamentary report 

into the effects of changes in textile duties on the woollen and worsted trades of 

West Yorkshire and East Lancashire found that the total annual value of 

worsted goods from the region came to £1.4 million, and that there were 3900 

woolcombers involved in its production (James 1857). This information came 

from interviews with prominent worsted masters. At a Committee of the House 

of Commons in 1800, an almost identical figure was given for the total value of 

this trade in 1799 (James 1857, no reference to primary source). 

 

James' figures for the following 50 years derive from an unlikely source: soap 

tax returns. Or, more accurately, the 'drawback' that was allowed to textile 

producers on soap tax. The excise collectors “from time to time furnished the 

Clerk to the Worsted Committee with returns of the drawback allowed to 

manufacturers of combing wool” (James 1857). Part of this drawback was used 

to fund the enactment of the Worsted Acts mentioned above. James uses a 

conversion factor of 1 shilling of soap drawback per 100 pounds of wool 

combed, “a rule, which has been confirmed by several eminent manufacturers”. 

This is close to the figure of almost 11 pence per 100lbs of wool calculated from 
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the account books of Robert Heaton, from 1783 (when the duty changed) to 

1788 (WYAS HEA/B/144 & 146, see appendix 10). This conversion obviously 

relies on the accuracy of the records of soap consumption made by worsted 

producers, which, if Heaton’s accounts are anything to go by, were detailed and 

probably close to reality. 

 

The total quantity of wool combed can then be converted into an estimate of the 

number of active woolcombers by using a figure of weekly production of 36lb of 

wool combed per comber, again based on the Parliamentary report of 1772. 

This figure is supported by sources such as Haynes’ Great Britain’s Glory 

published in 1715, which gives figures suggesting a weekly production of 

around 34lb. The records of William Greenwood of Oxenhope give a number of 

wage agreements, such as James Driver being contracted to comb 6lb a day for 

a total of £6 8s in 1762 (Sigsworth 1952). However, other sources seem to 

contradict these numbers. Oats Royd Mill Ledger suggests that, during the 

1850s, 60-70lb per week was normal, though it does not specify whether that is 

the product of one worker or of one person dealt with by the mill (WYAS, 

JM/176). Comparison of weekly achievable wages of 10-12s in the 1770s with 

the price of 2d per pound combed show that a week of full work could produce 

60-70lb, although as James states, this “was rarely performed” (James 1857). 

The change in status of the woolcomber from independent out-worker to 

industrial proletarian would support evidence of an increasing weekly output as 

rural dual economy gave way to a purer form of wage labour. It has also been 

shown in studies of proto-industrialization that weekly production of workers 

outside of the mill system was often elastic, moving in inverse proportion to 

prices of the finished product (Hudson 1981). The average weekly output of a 

hand woolcomber probably, therefore, changed over time, but without further 

evidence the figure of 36lb per week will be used as a basis for estimates of the 

scale of the industry. The outcome of the calculations is given in table 4.1.  
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Table 4.1 - Estimates of total wool combed and number of active hand 

woolcombers in West Yorkshire and East Lancashire, based on numbers from 

James (1857). Figures from reliable sources are shown in bold type, those 

calculated are shown in italic. See appendix 10 for breakdown of figures by 

district. 

These figures are consistent with the 1825 claim of the Committee of 

Woolcombers Association that “[i]t has been ascertained, from official 

documents, that the wool-combers within six miles of Bradford, amounted last 

year to about six thousand; since then their numbers have increased, and it is 

estimated there are now within that distance between seven and eight 

thousand” (James 1857:401).  

 

Machine combing has not been factored in to the figures prior to 1845 because 

its use was rare, localised and not well recorded (Burnley 1889). Its increasing 

role after this date means that the number of combers for 1845 is possibly an 

overestimate, though the calculated figure is supported by the statement in the 

Bradford Sanatory Committee report of 1845 that there were 15,000 

woolcombers living in and around Bradford, which was the largest worsted 

producing centre at the time (Jowitt 1991). It may be that numbers of hand 

woolcombers continued to increase into the 1840s even with the advent of 

machinery. A figure for 1850 has not been included because there was certainly 

a reduction in handcombers by that time. A document listing the numbers of 

handcombers in the Halifax, Bradford and Keighley districts in 1851 gives the 
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impression that their number was very similar to that of 1840, though it is not 

known who created this hand-written table, for what reason, how they were 

enumerating combers or what their district boundaries were (WYAS 

DB17/C24/5). The specificity of the numbers (7403, 7792 and 5601) as well as 

their breakdown into English and Irish, 'straighteners' and 'jiggers', show that 

they were not merely gross estimates, but must have been based on some 

statistical data. It is possible that the author had access to the census data of 

that year. From this figure, a total number of woolcombers for the entire region 

has been calculated based on the district soap drawback ratios for 1850 (see 

appendix 10 for data).  

 

Detailed occupation analysis of the 1841, 1851 and 1861 censuses for the 

region would shed more light on the rate of decline of the hand woolcomber, but 

this has not yet been attempted. In the only available statistical description of 

occupation in the 1851 census, woolcombers are lumped into the category of 

'worsted manufacture' (Shaw-Taylor et al. 2006). 

 

For the purposes of this study, James' figures will be assumed to be accurate 

enough to provide a working model of the changes in hand woolcombing activity 

from 1772 to 1840. The data are not without their limitations, however, 

particularly as James' conversion factors do not change over time despite some 

clear shifts in the technology of fibre processing and the nature of fibres 

themselves. For example, the period from 1810 saw an increase in the quantity 

of alpaca hair used in worsted production from 7000 pounds to 1.5 million 

pounds in 1840 (Heaton 1965). As we have seen, it was still combed by hand 

using charcoal, but it would likely have required a different amount of soap and 

may even have had different drawback rates applied to it.  

 

Changes in total soap tax drawback by district from 1810 to 1840 are shown in 

figures 4.23 – 4.26. This illustrates the increase in woolcombing activity across 

nearly all districts throughout this period, and its progressive concentration in 

the districts of Halifax, Keighley and, in particular, Bradford. The study area of 

this project includes the district of Keighley, the upper portion of Halifax, and is 

in close proximity to most of the Bradford district. It is therefore clear that this 
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industrial demand for charcoal existed within the locality of the woodlands under 

investigation. If we assume that soap drawback was recorded to a similar level 

of accuracy across all districts, and that soap use in wool washing was fairly 

standard, then these figures give an acceptable idea of relative quantities of 

wool combed. If charcoal use was also fairly standard, then by extension these 

maps can be read as the changing distribution of charcoal use in the hand 

woolcombing trade. 
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Figure 4.23 – Value of soap tax drawback by worsted manufacturers in different 
districts in 1810. 

Figure 4.24 – Value of soap tax drawback by worsted manufacturers in different 
districts in 1820.  
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Figure 4.25 – Value of soap tax drawback by worsted manufacturers in different 
districts in 1830. 

Figure 4.26 – Value of soap tax drawback by worsted manufacturers in different 
districts in 1840.  
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4.4.6 Quantification of charcoal demand 

How much charcoal was used by woolcombers? This is a key question which is 

difficult to resolve, and definite answers from the historical record have proven 

elusive. The woolcombing account books examined (Robert Heaton of Ponden 

Hall, Black Dyke Mills in Queensbury and Oats Royd Mill in Luddenden) make it 

clear that charcoal was not distributed to combers by these businesses in the 

same way as soap, oil and wool. However, numerous other reports show that 

many businesses did distribute charcoal, particularly in Bradford during the 

1840s. For example Titus Salt gave out tokens, called ‘tins’, which were then 

exchanged for tubs of charcoal at his mill in Saltaire. Two tubs made a sack 

(Bradford Observer 21/09/1843). 

 

Records of the quantity of charcoal used by a woolcombing shop are almost 

non-existent. The Bradford embezzlement cases of the 1840s suggest that on 

average a comber was to get one sack of charcoal per week. The dimensions 

or weight of the sack used in this trade are not known, or if there even was a 

standard. However, records of charcoal sales from woodlands refer to set units: 

the quarter and the dozen. Standard measurements of charcoal were certainly 

used in the iron industry during the 18th century, with a sack holding 12 bushels 

and weighing around 1.5 hundredweight (168 pounds or 76kg) (Lindsey 1975; 

Linnard 1987; Mushet 1840). 

 

If the sacks referred to in the Bradford embezzlement case corresponded to 

those used by the iron industry, and it is assumed that a woolcombing shop with 

one stove would use one sack per week, and that the average shop was 

manned by three woolcombers, this implies a consumption of 168lb of charcoal 

for every 108lb of wool combed. In other parts of the country during the early 

modern period, charcoal sacks were standardised to 4 or even 3 bushels 

(Armstrong 1978; Austin 2006). A more conservative estimate, therefore, would 

be that a sack used by the woolcombing trade held only half as much as one 

used by the iron industry, giving a conversion rate of 84lb of charcoal for every 

108lb of wool combed.  
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The issue of quantification is further complicated by the evidence of the use of 

coal towards the end of the period, which must be taken into account. Creation 

of a range of possible charcoal demands is probably the most useful approach 

in this situation. At the lower end of the range, the 1845 figure from Bradford of 

charcoal being used by 27% of woolcombers is therefore taken to apply to all 

areas from 1825, with a steady rise in coal use from 1800, and a sack of 

charcoal weighing 84lb. The top of the range is defined by larger sacks holding 

168lb and the use of coal being peculiar to the large urban concentrations of 

combers with its use beginning in 1825, and growing until 1845 when it was 

used by an average of 50% of combers across the whole region. The reality is 

likely to be somewhere between these two extremes, and in all likelihood the 

ratio of coal and charcoal used would have varied from town to town.  

 

Quantities of wool combed between 1772 and 1845, as detailed in in table 4.1, 

were taken as the base data from which charcoal consumption was calculated. 

Demand was assumed to have begun to exist in 1690, and to have dropped off 

to negligible amounts by 1860. 

 

This model of possible charcoal demand is shown in figure 4.27. The higher 

limit rises to around 5000 tons per year by 1800, but then increases by a factor 

of 5 over the following 45 years. The lower limit stays relatively constant at 

around 2500 tons per year from 1750 to 1820, and then increases to a 

maximum of 7000 tons per year by 1845. In terms of the quantities of charcoal 

available in the local economy, it seems far more plausible that demand was 

closer to the lower limit than the higher. As a point of comparison, the eight blast 

furnaces and ten forges that the Spencer group operating in the whole of 

Yorkshire in the first half of the 18th century, including around Sheffield, together 

consumed less than 10000 tons of charcoal per year (based on data from 

Raistrick & Allen 1939). It is unlikely that the woolcombing industry was capable 

of accessing sources of charcoal two or three times greater than the iron 

industry at its peak, even with potential importation along the canal network. 
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Figure 4.27 – Model of the changing demand for charcoal from woolcombing in 

West Yorkshire and East Lancashire, 1690-1860. See text for discussion of the 

range limits. 

 

4.4.7 The nature of the charcoal supply chain 

The account books of Robert Heaton of Ponden Hall show small-scale, 

fragmented and informal local charcoal transactions during the period from 

1759 to 1784. Heaton would sometimes receive charcoal as rent payments, 

would lend small amounts of money to his outworkers to buy charcoal, or sell 

sacks to them directly (WYAS HEA/B/144-149). There is no evidence of him, as 

a master comber, buying in large quantities and then distributing it amongst 

employees as is seen in later references. Heaton's situation seems to be similar 

to that of John Mackrill of Pepperhill in Midgley, whose will and inventory of 

1728 describe him as both a clothier and a tradesman (Midgley History Group 

2012). He has all the trappings of a small-scale worsted master, including 

“Peices [sic] out at making and Wooll at Spinning” as well as looms of his own 

and “A pare of Combs and Pott”. The quantities of wool, yarn and cloth he is 

dealing with suggest that he would also have employed a number of combers, 

yet he had at his death one load of charcoal in store, which can only have been 

enough for his own use. This is reflected by Collyer and Turner (1885), writing 

about hand woolcombers in Ilkley: “At the combing, in good times, a man might 

earn 18 shillings a week by working very long hours, in poor times not more 
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than ten shillings at the most, find his own charcoal, and fetch and carry his 

wool at his own expense.”  

 

The implication from these examples is that many combers would acquire 

charcoal themselves. Whether this was directly from producers or through 

middlemen is not known.  

 

There is evidence for a shift in practice from Butterfield Brothers' worsted mill in 

Keighley. It clearly held large quantities of charcoal in stock by 1821, when a 

Primitive Methodist lovefeast was being held on the upper floor of a warehouse. 

During the event the floor gave way, “and the congregation of worshippers were 

precipitated into the room below, where a large quantity of charcoal dust was 

stored.” (Hodgson 1879). Similar evidence comes from the estate records for 

Knotts Wood, Todmorden (see section 3.3). Charcoal production here was 

irregular, yet in 1830 there was a large sale of charcoal to Mr. Andrew Aspden of 

Todmorden, a worsted manufacturer based at Harley House Mill, who is likely to 

have employed many combers (WYAS HTH/237). 

 

As noted above, several worsted mills in Bradford distributed charcoal to the 

combers they employed during the 1840s. It is also possible that, in some 

cases, charcoal was available as part of the ‘truck’ system of domestic supplies 

controlled by the mill. 

 

Alongside the occasional direct reference to charcoal being directly supplied 

from local woodlands, there is also evidence from the historical record and 

charcoal burning platform excavations (see chapter 3) that its production was 

common practice during this period. It is highly likely that much of the charcoal 

used for woolcombing was sourced from woodlands within the worsted districts 

or their immediate surroundings. A substantial quantity was also likely to have 

been brought in by canal. From the 1770s, this trans-Pennine network would 

have been a suitable way to transport charcoal directly to the towns where 

worsted production was growing most quickly. A list of tolls authorized to be 

taken under the Aire and Calder Navigation Act of 1774 includes charcoal at ½d 

per ton (Priestley 1831). It is entirely possible that the woodlands of wider West 
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Yorkshire which once supplied charcoal to the iron industry switched their 

market to worsted.  

 

4.4.8 Conclusions 

This chapter has sketched out the history of the woolcombing trade in West 

Yorkshire, and has shown that charcoal was an integral part of the industrial 

process until the advent of machine combing. The increase, and rapid decline, 

of hand woolcombing has been quantified with a fair degree of accuracy, and 

from these figures the changing demand for charcoal has been estimated. Even 

at the lower limits of the estimated range, the consumption of charcoal clearly 

created a high demand on the woodlands of the region throughout the period. 

Use of charcoal in the 19th century was tightly tied to the mechanisation of 

textile production and an upheaval in labour relations. This shows in detail one 

complex interaction between the organic and mineral economies during the 

process of ‘energy transition’. 

 

As described in section 4.2, the 18th century iron industry demanded charcoal in 

bulk, with hundreds of tons of charcoal converging on each site. The 

woolcombing trade of the time had different requirements, with many 

outworkers using small quantities of charcoal in their own homes or shops. The 

demand for charcoal was therefore much more diffuse. This environment was 

conducive to the production of charcoal in the small and steep woodlands of the 

upland South Pennine region. Radiocarbon dating evidence from the 

excavations detailed in chapter 3 suggests that this period saw an increase in 

charcoal burning in these woodlands. Demand from the textile trade for small, 

regular amounts supplied to nearby woolcombers may well have been the 

cause. When, during the 1830s and 1840s, woolcombing became concentrated 

in the growing towns and charcoal was distributed by worsted mills, large scale 

transport of charcoal into urban centres became necessary. Unlike the iron 

masters of the previous century, however, there is no evidence that mill owners 

came to control the production of charcoal. Historical records show that it 

continued to be made in small woodlands by woodsmen and landowners (see 

chapter 3).  
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Chapter 5 Discussion 

 

5.1 Introduction 

This chapter will bring together evidence from the case study woodlands 

examined in chapter 3 and the industrial activity described in chapter 4 to 

develop a model of upland woodland history in the South Pennines 

(objective 3). This will be compared with standard models of woodland 

history as well as those from neighbouring regions and other upland 

areas of Britain in order to understand both commonalities and key 

differences. The multidisciplinary approach to this research will be 

discussed and evaluated in a form hopefully useful to other researchers 

of woodland history (objective 5). 

 

5.2 Medieval woodland in the South Pennines (1086 - 1500) 

Where they exist, Domesday descriptions of woodlands in the South Pennines 

suggest that they were part of the unenclosed wooded common land and used 

for grazing alongside subsistence harvesting of wood, with the possible 

exception of some areas already under coppice management in Wharfedale 

(section 3.5). By the 13th and 14th centuries there were numerous small 

bloomeries smelting local iron ores in the woodlands of the three main valleys, 

using charcoal produced in the same woods, probably on some of the charcoal 

burning platforms still seen today (e.g. at Hardcastle Crags, Callis Wood and 

Hirst Wood). There are a few pieces of evidence for systematic management of 

underwood from this period, but the majority of woodlands were probably still 

wood pasture. Fines in the Court Rolls show that trees were being felled, and 

the existence of tanners in the study area suggest that bark peeling must have 

been practised on a small scale. The creation of Erringden deer park in the 

early 14th century illustrates the shift from a landscape over which the lord of the 

manor had hunting rights towards a separation of agriculture and hunting, likely 

due to increased demographic pressure on resources (see section 3.6). 

 

Although this pressure must have abated in the decades after the Black Death, 

by the 15th century enclosure of common land was increasing, which often 

included the steep wooded valleys of the region. Callis Wood was enclosed as 
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part of farms created out of the former deer park in 1451, and circumstantial 

evidence points to the enclosure and subdivision of Hardcastle Crags at around 

the same time. There is no evidence, however, to directly link this period of 

enclosure to the adoption of strict coppicing regimes, as has shown to be the 

case in other parts of the country (Rackham 1976). The typology of dry stone 

wall boundaries established in section 3.1 suggests that at least some of the 

enclosures cleared for grazing within the woodlands of Hardcastle Crags, 

Knotts Wood and Callis Wood may date to the late medieval period. 

 

There appears to have been a cessation of charcoal production for the iron 

industry in the uplands from the 15th century. This is likely due to the creation of 

water-powered smelting centres on the Coal Measures, away from the hills, 

embedded in their own fuel supply networks. The presumption is that this led to 

the end of micro-smelting, but archaeological investigation of more sites is 

required to determine the validity of this position.  

 

5.3 Early modern woodland in the South Pennines (1500-1700) 

The role of woodlands in the landscape during the early modern period is, 

unfortunately, not particularly clear. Documentary evidence is scarce and there 

are few archaeological features which demonstrate definite activity. This period 

saw the emergence of a textile-based dual economy in the uplands and 

increases in population and wealth. 

 

In Calderdale, the evidence of a relatively stable and connected economy of 

woodland management by the early 1700s, as demonstrated by woodland 

leases at Callis Wood and the existence of coppicing at Knotts Wood suggests 

that the 17th century must have seen some development of standard practices 

and a normalisation of woodland management for commercial products. It is not 

known whether this represented a continuous tradition from the medieval period 

or a reintroduction accompanying the changing social and economic structures 

of society. There is a distinct lack of evidence from the 16th century which would 

support either interpretation. It is assumed that iron smelting had effectively 

ceased in Calderdale by the 15th century, or that if it did continue it was on a 

small enough scale that it did not warrant wide-scale coppice management. The 
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brief description of woodlands at Hardcastle Crags in 1706 as poor quality, low 

value and used for grazing, and the fact that North Dean Wood continued to be 

wooded common throughout the period, show that even though intensive 

commercial management probably did exist, it was certainly not universal. 

 

Radiocarbon dating of charcoal from production platforms did not show any 

evidence for charcoal production at Hardcastle Crags or North Dean during this 

period, but two samples at Hirst Wood gave 17th century dates. The extensive 

iron smelting activity in and around Hirst Wood, and the contemporary 

descriptions of charcoal supply, show that woodland management for industrial 

products was active by the 16th century. Evidence for leather production in the 

study area during this period of demographic growth tended to be concentrated 

around the Aire valley. Given the connections of Shipley to nearby iron smelting 

sites, such as Farnley, which are known to have been active during the 15th 

century, it is probable that this concentration of industrial activity in the Aire 

valley between Keighley and Bradford represents a continuous culture of 

intensive woodland exploitation from the medieval period. In this respect Hirst 

Wood more properly belongs to a Coal Measures tradition of woodland 

management. 

 

Documentary and ecological evidence shows that Middleton Woods in 

Wharfedale had a significantly different management regime by the 17th century. 

It was part of a township under much closer seigneurial control than the other 

case study woodlands, and its resources were tightly managed by the manor. 

Oak and ash standards over a hazel-dominated understorey, with alder coppice 

in wetter areas, were sold tree by tree for construction, domestic fuel, for their 

bark to tanners, or for firing the small adjacent lime kilns. This was markedly 

different to the standard leases found across the rest of the study area, in which 

large numbers of marked trees were sold to a woodsman, timber merchant or 

end consumer. The lack of middlemen in the Middleton woodland economy is 

similar to the region directly to the north of the South Pennines, which has a 

long history of direct control by monastic or secular estates (Dormor 2002). 

There is even evidence of peoples’ common rights to timber for house repairs 
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being mediated by the manor, with lists of numbers of trees being delivered to 

named tenants. 

 

5.4 Industrialisation (1700-1850) 

A central hypothesis of this research was that woodlands in the study area 

underwent a transformation in the post-medieval period to become sites of 

industrial resource extraction (chapter 1). This impacted both their management, 

which became more systematic, and their composition, with a shift towards less 

diverse stands based around oak. Urban and industrial development led to 

competition with increasing levels of stone quarrying on these areas of rough 

ground which were not suitable for agriculture. These shifts were closely linked 

with the industrialisation of the study area, including changing fuel use and the 

rise and fall of major industrial markets for wood products.  

 

At three case study sites, this hypothesis was found to closely match the 

historical evidence. Knotts Wood was managed as coppice on a rotation of 

around 24 years from at least the mid-18th century and supplied a range of 

products to industrial customers, including charcoal, oak bark, poles for pit 

props and wood to cloggers, bobbin turners and basket makers. It was 

protected from grazing animals and restocked by the planting of young trees. It 

was managed to maximise profit, which included the leasing of large stone 

quarries. Eventually the return from leasing and sale of land for urban and 

industrial development overtook that from woodland management, which 

ceased by the 1860s. Similarly, North Dean Wood was enclosed from common 

land in 1767 and was managed as oak-dominated coppice supplying poles, 

timber, charcoal and bark to the local economy. Stone quarries supplying the 

expanding urbanisation of the Calder valley replaced the growing of trees 

across much of the site, but commercial woodland management continued until 

the mid-19th century. Although Hirst Wood probably experienced earlier 

enclosure and orientation towards industrial markets, during the 18th and 19th 

centuries its management organisation was similar. It was administered by an 

enthusiastic agent for an institution (in this case the manor of Shipley) with the 

aim of maximising profits from the woodland. A systematic oak-dominated 

coppice of 24 years rotation provided bark, charcoal and poles as well as 
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grazing for cattle after a few years growth of the new shoots. This feature is not 

explicitly mentioned at other sites, but it is presented as a normal part of the 

management regime of spring wood. Hirst Wood also saw the commercial 

exploitation of hazel in a separate area of woodland, with binders and stakes 

sold for hedge laying. This does not match evidence from sites in Calderdale: 

North Dean was a virtual monoculture of oak, hazel was never mentioned at 

Knotts Wood and pollen evidence from Callis Wood shows a disappearance of 

hazel probably during the 17th century. Coppice management at Hirst Wood had 

also ceased by the middle of the 19th century. 

 

All of these sites were part of an active woodland economy. Woodland products 

were usually sold to timber merchants operating in the small industrialising 

towns, and saplings were bought from nearby nurseries. Landowners certainly 

looked beyond the immediate area to access woodland management advice, 

with valuers being brought in from South Yorkshire. However, the hyper-local 

nature of this economy is revealed by a statement from Knotts Wood 

correspondence stating that thinning operations were delayed by a year 

because the local timber merchant (Hanson of Todmorden) had a glut of similar 

material from other woodlands in the valley (section 3.3). The small scale of the 

woodland economy is further evidenced by that fact that woodland work seems 

to have been done as seasonal labour by those with other occupations (see 

section 5.7). At Hirst Wood in 1772, the manager bemoaned the difficulty of 

finding reliable skilled workmen. It is not known when this woodland economy 

mediated by timber merchants emerged. Until the 18th century woodland leases 

were bought by end consumers of woodland products, such as tanners or 

ironmasters. It may be the case that the increased use of imported softwoods 

following the opening of the Turnpike roads and canals led to the rise of the 

timber merchant who dealt in both Baltic planks and boards and local timber, 

poles and other woodland products. Aside from the import of construction timber, 

the evidence for transport of woodland products into, and out of, the study area 

is sparse, even after the opening of the canals. Examination of the iron industry 

of West Yorkshire showed fairly conclusively that charcoal produced within the 

South Pennines was not being transported to the large 18th century blast 

furnaces and forges despite being only 10-15 miles (16-24km) distant. Charcoal 
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used by the woolcombing industry up to the middle of the 19th century was 

certainly sourced locally, but may also have been supplemented by supplies 

from neighbouring regions. Similarly, there was no evidence found for tanners 

obtaining oak bark from further than 31km away. Close examination of canal toll 

records would help to clarify the extent to which these bulky materials were 

transported. 

 

An explanation must be sought for the investment in woodlands made by 

ostensibly charitable institutions at North Dean Wood and Knotts Wood during 

the 1760s. These were not simply purchases of land which was increasing in 

value: resources were spent to improve the quality, and eventual financial return, 

of the woodland. The answer lies in the increasing industrial value of the 

products of oak coppice at the time. Despite coinciding with the demise of the 

charcoal iron industry, these actions are a sign that other significant markets 

were growing sufficiently to justify investment, including charcoal for 

woolcombing, bark for the leather industry, wood used in extractive industries 

and timber for construction. 

 

Callis Wood was managed for similar products, but there is a lack of concrete 

evidence for its adherence to a systematic coppice rotation. Part of the 

woodland was leased to a tanner in the late 18th century, and the pollen record 

shows a distinct shift away from hazel and towards oak and birch in the early 

industrial period, suggesting a change in management regime. The high 

number of charcoal burning platforms shows that charcoal was an important 

product (section 3.6).  

 

Evidence from Hardcastle Crags shows extensive activity in the period after 

1700, including stone quarrying, grazing in the woodland and in small 

enclosures within the woodland, water management and the development of 

mills and housing. Evidence for woodland management for industrial products 

comes from the high number of charcoal burning platforms and documentary 

records of the felling of timber trees with an interval of 30-40 years during the 

19th century, which included the sale of poles, oak bark and timber. The known 

dates of charcoal production would fit with the local demand from the 
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woolcombing industry. Charcoal analysed from an excavated platform and 

pollen records suggest that this pattern of management was common 

throughout the wooded valley and that systematic oak-dominated coppice was 

not established. Before the planting of species such as beech and pine to form 

high forest in the mid-19th century, both ash and hazel were an important part 

of the woodland, and the structure was, on average, more open than it is 

currently. Although the fragmented ownership of the woodlands of Hardcastle 

Crags would tend to imply a mosaic of management patterns, the overall picture 

appears to be one of relatively irregular harvesting of trees alongside use of the 

woodland as pasture. This lack of systematic and co-ordinated intensive 

woodland management may be the reason that this site maintains the most 

diverse ground flora of all case study woodlands, including many ‘typical’ 

Ancient Woodland indicator species.  

 

Middleton Woods was managed differently to the other case study sites during 

this period. The “lowland” coppice-with-standards system supplying the 

agricultural community and small scale lime burning industry did not evolve into 

industrial oak coppice oriented towards charcoal, bark and pit props. This was 

in part due to much lower demand for these products in Wharfedale, which did 

not industrialise in the same way as Airedale and Calderdale, although there 

was certainly some woolcombing and tanning activity around Ilkley during the 

18th and 19th centuries (section 3.5). Another explanation is that there was a 

change in manorial ownership in the mid-18th century, after which the 

woodlands were managed for the purposes of recreation rather than production. 

Middleton Woods became a private park. The archaeological evidence of stone 

quarrying is therefore more likely to date to an earlier, or in some cases later, 

period. The relict coppice which is still visible in the woodland structure must 

have been maintained to some extent through this period, rather than being 

subject to the wholesale replanting often encountered in woodlands re-

purposed as parks at an early date (e.g. Barnes and Williamson 2015). 

Middleton Woods also contain a diverse ground flora and many Ancient 

Woodland indicator species, and the main characteristic that the site shares 

with Hardcastle Crags is that there is no evidence for the disturbance 

associated with intensive industrial coppicing during the 18th and 19th centuries.  
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The hypothesis of upland woodlands becoming sites of industrial resource 

extraction described at the beginning of this section appears to be supported for 

only some woodlands in the South Pennines, where economic and tenurial 

factors permitted commercial management. At other sites the evidence seems 

to be mixed, with changes in management towards industrial production but 

without the adoption of systematic coppicing, or with little production for 

industrial markets. 

 

5.5 Industrial decline 

All three of the industries examined in chapter 4, at various points, declined. 

These historical moments are worth discussing because they came at times of 

upheaval and had potentially immense impacts on the way in which woodlands 

were managed. All were linked to technological changes and their associated 

reorganisation of business practices and social relations.  

 

The iron industry underwent three major paradigm shifts. The first, in the late 

medieval period, was the development of the water-powered bloomsmithy. 

Although this created centralised growth of the industry in some areas, it seems 

to have led to the decline of small scale bloomery smelting in the uplands. The 

length of time over which this decline took place is not clear. The second shift 

was more distinct. During the 1580s many bloomsmithies in West Yorkshire 

closed as a result of new blast furnaces built around Sheffield and north 

Derbyshire, and possibly the short-lived attempt at Shipley (see section 3.4). 

There must have been some perturbation to woodland management regimes in 

West Yorkshire, but by the second decade of the 17th century large forges were 

being built which renewed demand for charcoal. The last shift was terminal – 

the collapse of the Spencer syndicate and the rise of coke as the primary fuel 

for furnace and forge led to a complete disappearance of the market between 

1760 and 1780. Its use of charcoal had been at a relatively stable peak for the 

preceding century, but appears not to have been a key part of the woodland 

economy of the South Pennine region. This is evidenced by new investment in 

oak-dominated coppice at North Dean Wood and Knotts Wood during the late 
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1760s, which is unlikely to have happened if there was a significant decline in 

demand for charcoal. 

 

The decline of hand woolcombing was perhaps more dramatic. The industry 

saw extreme growth from 1820 to 1850, then collapsed over the course of five 

or ten years as mills installed new machinery and demand for charcoal 

vanished. The leather industry also experienced growth during the 1800s, but 

its decline, and especially the decline in its use of oak bark, was not so sudden. 

The demand for bark probably peaked in the middle decades of the 19th century. 

The rate at which manufacturers adopted tanning alternatives is not clear, but 

some bark was still being used by the early 20th century.  

 

These different stories of decline reveal something about the transition from an 

organic to a mineral-based economy. They show that it was not a simple case of 

replacing one fuel with another: it was a nuanced and complex process. The 

demand for charcoal by hand woolcombing, for example, saw slow and steady 

growth during the 18th century due to increasing activity of the worsted trade. 

The rate of growth was limited by the fact that the entire process was conducted 

by hand with little technological change. The primary way to increase production 

was to recruit more labour. The availability of coal as a domestic fuel was one of 

the many factors which permitted population growth, removing one of the major 

limits on upland communities (Winchester 2000). Production rates increased 

with adoption of water power for spinning and weaving, but it was not until the 

introduction of coal-powered machinery during the 1820s and 1830s that the 

demand for charcoal from woolcombing saw exponential growth. This phase of 

the industry clearly demonstrates the replacement of textile-producing labour by 

coal (Malm 2016). Hand woolcombing was the last part of the worsted process 

to be mechanised, and so its demand for charcoal leapt to keep up with the 

machines. One small part of the woodland economy was swept up in the rapids 

of industrial, fossil-fuelled change before being suddenly and completely 

abandoned.  

 

Not only were the relationships between wood products and fossil fuels multi-

layered within each industry, but also across industries. It is quite possible that 
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the rapidly increasing demand from woolcombing in the 1820s and 1830s was 

only able to be met because of the decline of the charcoal iron industry 50 years 

previously. As stated in Kander et al. (2013: 115): 

 

“Coal did not necessarily kill off industrial processes that used charcoal and 

firewood, because by easing pressure on the land, the use of coal kept wood 

fuel cheaper than it would otherwise have been. Some firewood users were 

thus permitted a longer lease on life and remained competitive due to low fuel 

prices.” 

 

Madureira (2012) discusses the idea of ‘last gasp’ growth in technologies which 

are threatened with obsolescence through innovation and the grasping of 

opportunities offered by a changing market. In terms of the transition from an 

organic to mineral economy this can perhaps be reframed as new fossil-fuel 

based technologies creating interstices in the economy which traditional land-

based products were relatively well-placed to fill. Flexibility appears to be a 

characteristic of the way that woodland economies of the period were organised. 

Felling and processing in even small woodlands gave rise to a wide array of 

products for different markets, as witnessed in the account books of Knotts 

Wood and Middleton Woods. If charcoal was the only major product from 

woodlands in West Yorkshire, then perturbations from the collapse of the 

charcoal iron industry would have damaged the management of woodland far 

more than they appear to have done. Eventually, however, the creation of new 

demands for woodland products or expansion of old ones ceased, and 

commercial management of the region’s woodlands ended. The last recorded 

sale of wood from Knotts Wood was in 1864, and from Hardcastle Crags in 

1880.  Charcoal was probably not produced in North Dean Wood after the 

1850s. The leather industry did continue to use oak bark into the 20th century. 

Revolutions in global trade and colonial power made alternative tanning agents 

available, but their adoption may well have been partly motivated by the decline 

of woodland management and fewer local supplies of bark. 

 

There is evidence of mid- to late-19th century planting of trees at all of the case 

study sites, including non-native species such as beech, larch, pines and 
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sycamore. This indicates a shift in management towards high forest and the 

increasing importance of timber and recreation over coppice products, 

illustrated at North Dean Wood by the planting of beech trees directly into 

charcoal burning platforms. This is confirmed by the pollen records from Callis 

Wood and Hardcastle Crags, which show a clear increase in pollen from the 

above species after the rise in SCPs associated with industrialisation in the 

early 1800s.  

 

The stone quarries found in the case study woodlands appear, in the vast 

majority of cases, to have been worked during the 19th century. It is not known 

when they ceased to be active, but there is certainly no evidence for their 

operation after the First World War. During the early 20th century several of the 

woodlands became used primarily as spaces for recreation rather than resource 

extraction. North Dean Wood, Middleton Wood and Hirst Wood came under the 

management of local authorities as public parks, and most of the fragmented 

woodlands of Hardcastle Crags were united under the auspices of the National 

Trust in 1950.  Knotts Wood and Callis Wood remained connected to adjacent 

farms and were used for grazing, with occasional felling of trees particularly 

during the Second World War.  

 

5.6 Other industries 

It is worth asking how concepts of industrial decline might apply to other 

industries which were not examined in this study. It is expected that the range of 

wood-based ‘village crafts’, such as wheelwrighting or cooperage, might follow 

a similar trajectory to the leather trades. These are closely tied to population 

levels and would have undergone steady growth until shifts in technology, 

transport and business practice led to their movement to larger operations in 

urban areas.  

 

Ancillary trades which blossomed during the industrialisation of the region, such 

as bobbin turning and clog making, certainly started out in the hands of the 

artisan, with wood acquired from local woodlands (e.g. in 1837 from Knotts 

Wood, WYAS HTH.237). Spiralling production soon led to large mills importing 

wood by rail, and sometimes full scale relocation. For example, by the end of 
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the 19th century bobbin makers Wilson Brothers of Cornholme, at the heart of 

the Pennines, had moved to the port of Liverpool. The changes in demand on 

local woodlands probably took a similar form to that seen in the woolcombing 

trade, with exponential growth followed by sudden decline.  

 

An important market which often appears in documents from the 17th century 

onwards is coal mining. Pit props (also called puncheons or punch wood) are a 

commonly listed woodland product, but must also have been joined by timber 

for other mine furniture and infrastructure (Reid et al. 1952). It might be 

expected that their changing economy was closer in terms of scale, and 

therefore supply chain infrastructure, to that seen with the iron industry: coal pits 

were usually under the control of the local gentry or large business concerns 

which required bulk supply available only from larger woodlands. Many estates 

in Yorkshire were supplying mines with pit timber well into the 20th century. It is 

worth remembering, however, that by the late 19th century small-scale extraction 

still existed alongside deeper mines, and that these concerns would have found 

the upland, fragmented economy perfectly serviceable. This is another example 

of the mineral economy requiring organic products for growth. 

 

5.7 Regional patterns 

Analysis of the changing demands of three regional industries has highlighted 

that the South Pennines was in many ways part of a wider regional culture of 

woodland management. The narrow finger-like valleys extending up into the 

Millstone Grit hills can be seen as an extension of the Coal Measures in terms 

of woodland economy and practice. Certainly the late medieval enclosure of 

wood pasture seems to have begun at a similar time, which fits with the model 

developed by Jones (1998) for the areas of south west Yorkshire around 

Sheffield and Rotherham. These medieval roots can be linked by common 

industrial pressures: charcoal for small scale iron smelting and oak bark to 

supply leather production for the growing population, leading to the emergence 

of a standard system of oak-dominated coppice. It is clearly described in 16th 

century documents from the Kaye family of Woodsome, near Huddersfield, 

which is just outside of the study area (Redmonds 1983). Underwood was to be 

cut at 18 to 21 years, and certain numbers of young trees, or ‘wavers’, were left 
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to grow on as standards, with others harvested after two or three cycles. The 

main products included charcoal, oak bark, pit props, poles and timber. This 

system can be viewed as an industrial model of management where the 

principal demands came from charcoal-using industries, tanneries, mines and 

quarries. It was closely followed at North Dean Wood and Knotts Wood from the 

late 18th century, where it is likely that there was deliberate species selection 

towards oak. Charcoal analysis and documentary evidence from North Dean 

show a definite, and probably artificial, predominance of oak compared to other 

species. The 19th century coppice at Knotts Wood consisted of around two 

thirds oak. The pollen record from Callis Wood also shows a disappearance of 

hazel which coincides with an increase in oak and birch pollen, possibly relating 

to a change in management towards a more tightly managed system.  

 

Evidence from other sites does not, however, point towards species selection 

for the purposes of industrial oak coppice. The taxa distribution of charcoal from 

platforms at Hardcastle Crags and Hirst Wood is relatively consistent across all 

contexts analysed, with birch and hazel making up a large percentage of the 

assemblages alongside oak. The pollen record from Hardcastle Crags exhibits 

a disappearance of hazel which corresponds to the 19th century planting and 

growth of dense canopy trees such as beech, sycamore and pine. Eighteenth 

century management at Hirst Wood operated two systems side by side: one for 

oak coppice and one for hazel. 

 

Significant differences between the South Pennines and neighbouring areas did 

emerge. The woodlands of the upland South Pennines were more suited to 

exploitation by industries with diffuse demand from many small actors. The 

leather and woolcombing trades both exemplify this pattern: each unit of 

production (the small rural tannery or woolcombing shop) required a relatively 

small quantity of bark or charcoal each year, which could be acquired from a 

small woodland in the vicinity. The upland woodlands were less responsive to 

industries which required bulk production. As soon as permanent iron smelting 

sites grew to a size which required the charcoal from large areas of woodland 

each year, the coordination of leasing, harvesting, and extracting from 

fragmentary woodlands became impractical. Because ironmasters were 
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typically directly involved in the charcoal economy, there were no middlemen to 

facilitate the exploitation of small woodlands by large businesses. This is in 

direct contrast to the wooded estates of the West Riding which were managed 

as large units and therefore more suitable as sources of fuel for Tudor 

bloomsmithies and the blast furnaces and forges of the 17th and 18th centuries. 

This is reflected in the fact that tightly managed oak coppice was not found to 

be ubiquitous across the South Pennines. Most case study sites exhibited a 

high degree of irregular management, which will be discussed in section 5.8. 

 

The topographical reasons for these differences between Coal Measures and 

Millstone Grit go hand in hand with social explanations. The woodlands of the 

South Pennines are not only fragmented in their distribution, they are 

fragmented in their ownership. Late medieval enclosure of manorial land led to 

large woodland blocks, where they existed, being broken up into small parcels 

belonging to individual farmsteads (the prime example of this is Hardcastle 

Crags, consisting of at least 24 named woodlands within two wooded valleys. 

See section 3.2). There were very few estates with a woodland component of 

more than 20 hectares (50 acres). Interactions between tanners or worsted 

masters requiring small quantities of bark or charcoal and an individual 

woodland-owning freeholder, usually of the same social class, would therefore 

have been relatively simple. An ironmaster requiring bulk charcoal and having to 

coordinate multiple leases with multiple small landowners would have lost much 

through inefficiency. The lack of movement of charcoal out of the uplands 

towards the blast furnaces and forges should therefore not just be viewed as a 

technical or cost-based problem of transport, but one of friction within business 

transactions concerning natural resources. 

 

The piecemeal exploitation of upland woodland is also demonstrated by 

differences in the social organisation of the people who produced charcoal. 

Evidence from West Yorkshire outside of the study area points towards a culture 

of ‘professional’ charcoal burners: teams of people, often family groups, whose 

labour was almost entirely devoted to charcoal production (Ardron and 

Rotherham 1999; Rotherham 2008; Jones 2009). Seasonal work oscillated 

between harvesting wood and charcoal burning. Many are recorded as living in 
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the woodlands in temporary shelters, the archaeological remains of which can 

still be found (Rotherham 2008; Jones 2009). This matches evidence for other 

parts of Britain, such as north Lancashire (Bowden 2000; Fell 2016) and parts 

of South Wales (Linnard 1987). Archaeological evidence for these charcoal 

burners’ huts was not found in any of the case study woodlands (chapter 3). 

This fits with the occupations of woodland workers at Knotts Wood and 

Hardcastle Crags in the first half of the 19th century. Only one was recorded as 

a wood cutter in the census, the rest were labourers and textile workers who 

lived in the surrounding farms and villages. Charcoal therefore appears to have 

been made by occasional labourers alongside other sources of income, rather 

than by a group whose identity was tied to its production.  

 

There does, however, appear to have been commonality of charcoal burning 

practice across the study area, which suggests a shared culture of the place of 

charcoal within woodland harvesting operations. Analysis of charcoal from 

production platforms at three sites provides remarkably similar distributions of 

fuel wood size, estimated age and mean ring width. This shows that charcoal 

was made from branch wood, rather than stem wood, which was under 25mm 

radius and less than 25 years old. Fuel wood was selected for size rather than 

species. This fits with documentary evidence that charcoal was made from 

cordwood from the tops of trees rather than stem wood (e.g. Mitchell 1827). 

This pattern is relatively similar across stratified contexts, suggesting some 

degree of continuity in burning practices.  

 

5.8 Models of upland woodland history 

5.8.1 Medieval woodlands 

The limited number of studies of the history of upland wooded landscapes tend 

to converge around some key themes in their changing use and character. 

These are the process of conversion of wood pasture into intensively managed 

woodland systems (usually coppice rotation), the role of industry in the 

utilisation of woodland resources, and how differences in land tenure led to 

divergent management.  
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Extensive work on the history of woodlands in the Yorkshire Dales, the upland 

area directly to the north of the South Pennines, by Gledhill (1994) found that 

many were enclosed and coppiced in the late medieval and early modern period 

in direct response to industrial demand – in this case for fuel for lead smelting. 

This is supported by Dormor (2002), who investigated the strict management of 

coppiced woodlands in medieval Nidderdale by the Cistercian Fountains abbey. 

Wheeler (2007) came to similar conclusions concerning woodland management 

around Bilsdale by Rievaulx abbey, which was responsible for extensive 

coppice management. These monastic establishments were concerned with 

producing charcoal for iron smelting, but also with providing domestic fuel and 

agricultural materials for the running of their houses and granges. The size of 

the institutions permitted the coordination and tight management of large areas 

of woodland. A more general view of land use in the uplands of the north of 

England and the Scottish borders by Winchester (2000) highlighted a late 

medieval tension between charcoal production and wood pasture, leading to 

woodland remnants becoming enclosed and the development of systematic 

coppicing regimes. Jones (1998) modelled the changing use of woodlands in 

south-west Yorkshire and found that wood pasture was far more prevalent than 

coppice in the 11th century, but that this situation was reversed by the mid-16th 

century. These studies point to the widespread enclosure of coppices from 

wood pasture in the uplands occurring during the late 13th and 14th centuries, 

which is a later date than in many other parts of England. Areas of the south-

east are thought to have undergone this process during the 11th and 12th 

centuries (Rackham 1980; Whitney 1990). In all cases it was shown to be a 

response to a specific purpose, whether for charcoal or wood fuel for industrial 

purposes, or the supply of fuel wood to urban centres. 

 

Comparisons of different watersheds in the Yorkshire Dales by Dormor (2002) 

clearly demonstrated the effect of tenurial control and “end-use” of wood 

defining woodland characteristics through management regimes. Monastic 

metal smelting in Nidderdale led to the preponderance of coppiced woodland in 

the medieval period, whereas seigneurial control oriented towards hunting in 

Wensleydale led to a landscape characterised by wood pasture. The medieval 

tenurial history of much of the South Pennines was markedly different to these 
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examples. In simple terms, the Honour of Pontefract (which included much of 

Airedale) underwent extensive subinfeudation, leading to many small estates. 

The manor of Wakefield (covering most of Calderdale) tended towards freehold 

or copyhold tenants holding land directly from the manor. Both processes led to 

the existence of numerous small holdings, and precluded the wide-scale 

management of the landscape by institutions such as monastic houses or large 

secular estates. 

 

The evidence from the South Pennines seems to suggest that late medieval 

enclosure of woodlands was occurring at a time when iron production was 

moving away from the area towards the larger bloomsmithies of the Coal 

Measures. It may well be the case that this period of enclosure was not actually 

linked to changes in management practices. Were parcelled woodlands still 

used as wood pasture? At what point did they become subject to management 

primarily for wood? The temptation is to presume that they were rapidly 

converted to coppice, though there is no direct evidence for this from any of the 

case study sites, and unlike woodlands in the studies mentioned above there 

were no obvious economic drivers for the change, with the exception of Hirst 

Wood and its association with late medieval bloomsmithies, and Middleton 

Woods being managed as coppice-with-standards supplying the agricultural 

community and small-scale industries. Cannell (2015) makes the point that the 

apparent enclosure of woodland on the steep-sided river valleys of Exmoor with 

farmland above can be seen as a consequence of creating adjacent agricultural 

fields and was not necessarily an active project of enclosing the woodland itself. 

Field boundaries along the natural break in slope in combination with the course 

of the river in the valley bottom formed, in effect, enclosed woodlands. 

Woodland enclosure and coppice introduction should therefore not be assumed 

to be part of the same process, but that construction of boundaries permitted 

the introduction of more intensive management through protection from 

livestock, possibly at a later date. This is supported by examples from most 

case study sites of the upper woodland boundary along the break of slope being 

of the same character and construction as surrounding field boundaries. At 

Hardcastle Crags and Callis Wood, past enclosure of small fields spreading into 

the woodland as an extension of the agricultural land above, and the 
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subsequent regrowth of secondary woodland, provides evidence that the 

boundary between field and woodland was dynamic. Only at Middleton Woods 

is there any hint of a wood bank, i.e. a specialised woodland boundary distinct 

from surrounding field boundaries, which may fit with its history of more 

stringent manorial control over the landscape. Of all case study sites, Middleton 

Woods also has the earliest definite records of coppicing (early 17th century), 

and the only possible association with coppice management in the Domesday 

book. It seems probable that this woodland was subject to earlier conversion to 

coppice than the other case study woodlands, for which there is no evidence of 

coppicing until the 18th century.  

 

Internal stone boundaries in case study woodlands in Calderdale have been 

interpreted as divisions based on land tenure as well as stock-proof barriers. If 

initial enclosure was almost accidental, subsequent divisions may have been 

part of the process of the transference of control of land from the manor to the 

freeholder rather than marking a change in land use. Evidence from Callis 

Wood in the medieval and modern periods, Hardcastle Crags in the 18th century, 

and Knotts Wood in the 20th century, demonstrates that boundaries were, and 

are, used to keep livestock within a wooded area and do not necessarily denote 

an animal-free woodland.  

 

5.8.2 Post-medieval woodlands 

Winchester (2000) suggests that in the period of 1550-1650, when there were 

numerous subsistence crises in the uplands, one of the major limits faced was 

fuel supply: a rising population was putting pressure on fairly inelastic fuel 

resources (i.e. turbary and woodland), and that this is demonstrated by a rise in 

court presentments concerning the breaking of hedges or taking of firewood 

from manorial woodland. Winchester’s work does not cover the South Pennines, 

which had much better access to coal seams. This period coincides fairly well 

with the time during which it is thought that coal use for both domestic and 

industrial purposes began to rise significantly, and with expansion of the textile 

industry in the region. It is possible that woodlands in the South Pennines were 

therefore pressured less by the increasing demand for fuel compared to other 

upland areas.  



 

401 

 

The period between the Dissolution of the mid-16th century and the mid-19th 

century was the height of industrial coppice manag  ement in many regions 

which share characteristics with the South Pennines, such as South Wales 

(Linnard 1982), north Lancashire (Fell 2016) and Argyllshire (Sansum 2004). At 

the Dissolution, the woodlands of Fountains abbey in Nidderdale were managed 

in a ratio of coppice to wood pasture of approximately 7:3 (Dormor 2002). This 

is similar to the ratio in south-west Yorkshire during the same period (Jones 

1998). These regions tended towards oak-dominated coppice-with-standards 

cut on a rotation of 18-25 years, though other forms of coppice did occur. 

Evidence for this systematic form of management was found in the South 

Pennines at Hirst Wood, Knotts Wood and North Dean Wood from the 18th 

century. The relatively late dates of the evidence and the scant evidence from 

other case study sites suggest that this culture spread slowly from neighbouring 

regions and did not become as firmly established as it did in, for example, the 

rest of West Yorkshire. This can be explained by the marginality of the South 

Pennines, both in terms of topography and market demand.  

 

Dormor (2002) showed that Fountains abbey managed coppice in Nidderdale 

for its own needs (domestic, agricultural and industrial), whereas the post-

Dissolution secular estate, although continuing similar management practices, 

viewed their woodlands as providing a cash crop to be sold to local tanneries, 

smelters etc. This commercial attitude is seen in the woodlands of the South 

Pennines, where, as far can be seen, all products were sold. Medieval 

Wensleydale was dominated by hunting, and as such wood pasture was the 

dominant woodland form. During the post-medieval period much of this 

disappeared, though some woodland survived, occasionally in the hands of 

yeomen farmers. Coppicing continued for domestic fuel and occasional sales to 

smelters, but it was less organised and on a smaller scale than that practised by 

the monasteries (Dormor 2002).  

 

Nineteenth century woodland management at Hardcastle Crags was described 

as ‘generational’ felling in section 3.2. Around half of the trees were felled in all 

of the woodland belonging to one farm, around 7 hectares (18 acres), with a 



 

402 

felling interval of 30-40 years. Trees were valued, marked and sold standing to 

the highest bidding timber merchant. Poles and bark were included in the 

valuation, but not underwood. Analysis of charcoal from platforms in another 

part of Hardcastle Crags, at North Dean Wood and at Hirst Wood, produced 

branchwood age distributions and ring patterns which could only be derived 

from management regimes involving at least some trees of at least 30 years of 

age. At North Dean and Hirst Wood this was interpreted as oak coppice with 

standards due to extensive documentary evidence. At Hardcastle Crags, 

however, some of the older trees were hazel and birch, which would not have 

been standards, suggesting a longer cutting interval and management which 

could not be described as systematic oak coppice with standards. It is possible 

that ‘generational’ felling was a widespread and less intensive way of managing 

small upland woodlands which could, if the economic context was suitable, be 

converted into a more intensive long rotation coppice, or to wood pasture. It can 

be seen as an intermediary between the two. This style of management 

probably made economic sense where ownership of woodland was fragmented 

to such a degree that blocks large enough to establish more frequent income 

from coppice management did not exist, or during periods when demand for 

coppice products in particular was not so strong. It could also be explained by a 

cultural attitude towards woodlands as occupying a minor part of the yeoman or 

lesser gentry estate, behind the textile workshop, the farmland and the stone 

quarry. There was not the tradition of investing resources into or improving a 

rough area of peripheral land which, with little or no work, provided a cash 

windfall for each generation. This attitude is demonstrated by the 18th century 

wood books of the Savile estate (though certainly not yeoman or lesser gentry), 

which detailed extensive investment in large, productive woodlands around 

Wakefield, but no investment in the small clough woodland parcels of 

Calderdale.  

 

It is possible that many woodlands of the South Pennines, and upland 

woodlands in general, should not be seen as slotting neatly into the discrete 

categories of wood pasture, coppice or high forest. There appears to be a lack 

of stable continuity of any of these categories in the histories of most of the 

case studies examined during this research. This suggests that management 
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practice existed on a spectrum, moving and shifting over time in response to 

economic demands. This idea is supported by the difficulty of applying strict 

definitions (Williamson 2016). How open does a woodland need to be to count 

as wood pasture? If livestock are allowed into a woodland only five years after a 

felling event, does that area count as wood pasture? This is known to have 

been standard practice at Hirst Wood during the 18th century (section 3.7.4). 

Atherden (1992) suggests that it was a common practice across British uplands, 

and that this type of grazing of woodlands is one of the reasons for the 

impoverished ground flora in existence today. It is also one explanation for the 

common lack of Ancient Woodland indicator species, which generally thrive in 

purely coppiced woodlands rather than grazed woodlands. In section 3.8.4, a 

number of mechanisms of disturbance were discussed which may have led to 

the observed paucity of indicator species across most of the case study 

woodlands, including intensive grazing, charcoal burning and quarrying. The 

differing histories of the case study sites suggest that although all these factors 

played a role, different types of disturbance were predominant at each site. 

Post-medieval woodlands in the South Pennines can therefore be described as 

undergoing extensive disturbance, but the nature of that disturbance was not 

homogenous.  

 

Similarly, the interplay between disturbance and canopy management which is 

such an important determinant of ground flora diversity has had an impact on 

the prevalence of hazel (Corylus avellana) within woodlands in the South 

Pennines. At the one case study site where it was abundant (Middleton Woods) 

there is evidence to suggest that it was actively encouraged by the coppice 

regime. Historical, charcoal and pollen records from all of the other sites show 

that the species was more common in the past than it is now. The evidence 

points towards two main mechanisms through which hazel disappeared during 

the post-medieval period: intensive uncontrolled grazing and a dense canopy 

leading to low light levels within the woodland, the latter generally only occurring 

during the late 19th and 20th centuries (see section 3.8.4). 

 

In parallel to the uncertainty of the definition of wood pasture, where does one 

draw the line between a loosely managed, opportunistically harvested long 
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rotation coppice and a loosely managed, opportunistically harvested high forest? 

Mitchell (1827, 251) described the “old barbarous Springwood system” as 

something akin to the ‘generational’ felling at Hardcastle Crags: in his case a 

quarter of timber trees were harvested with a felling interval of 23 to 28 years 

with ‘wavers’ left to grow on, and little regard for the value of underwood. The 

poor quality of the oak trees in Mitchell’s example led to low prices (22s per 

tree), which was not as low as that achieved at Hardcastle Crags in 1849 (8-10s 

per tree). It is interesting that in many accounts, ‘spring’ wood was analagous 

with coppice (e.g. Redmonds 1983; Jones 1998; Redmonds 2017), but that 

Mitchell’s use of the term only included underwood as an afterthought. The 

description of woodland management in south-west Yorkshire given in Brown 

(1799) does give details of coppice-with-standards cut on a 20 or 21 year 

rotation, but firmly foregrounds the cutting of the standard trees, and how many 

were to be left per acre at each harvest. The underwood was given some value, 

but again appeared to be less important than the timber trees. The term ‘spring’ 

wood was therefore applied to a range of practices which primarily relied on 

natural regrowth of stools and growth of seedlings. These ranged from the 

coppicing of oak-dominated woodlands on a rotation of at least 18 years where 

the underwood was the focus, all the way to the incremental harvesting of 

standard trees every 20 to 40 years where the underwood had little relevance 

(i.e. ‘generational’ felling), and including variants in between. 

 

Discussion of woodland histories would perhaps benefit from greater 

acknowledgement of ‘messy’ management as a major component alongside 

tightly regimented management and discrete systems. Whether the former is 

more likely to have been practised by freeholders in small parcels of woodland 

and the latter by estates and institutions is open to debate. The case studies 

outlined in chapter 3 do point towards this interpretation for the post-medieval 

period: those woodlands directly controlled by an institution (Hirst Wood, Knotts 

Wood, North Dean and Middleton Wood) exhibited many more characteristics of 

‘normal’ coppice than those in the hands of the freeholding yeoman class (parts 

of Hardcastle Crags and Callis Wood). It is, of course, possible that these 

differences are an artefact of record keeping, with institutional accounts existing 

and surviving to a greater extent than those of individual farmers and yeomen. 
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Similar questions were asked by Cannell (2005) in her investigation of oak-

dominated woodlands in Exmoor, during which evidence for management was 

found, including charcoal production and bark peeling, but little that pointed to 

regularised and neat coppice management. She also concluded that where 

systematic coppicing was introduced it was primarily as a response to industrial 

demand for fuel. Sansum (2004) suggests that although there is very little 

evidence for organised management before the commercial coppicing of oak 

woods in Argyllshire in the 1700s, we should not assume that it did not occur. 

There is enough evidence for large scale use of wood products for domestic or 

small-scale industrial purposes by the local tenantry to suggest that some form 

of coppicing may have occurred to supply these needs.  

 

The reinterpretation of the ‘spring’ wood tradition as a range of practices also 

means that the 19th century conversion of coppice to high forest, as identified in 

south-west Yorkshire by Jones (1998) and in several case study woodlands, 

was less of a radical change in management style than hitherto thought. 

Woodlands which were already being managed for their timber, with a small 

underwood component, were augmented by the planting of fashionable species 

such as beech, sycamore and larch. This process is recorded during the 19th 

century at Hardcastle Crags, Knotts Wood and North Dean Wood, and is visible 

in the species composition of Callis Wood. 

 

5.8.3 Woodlands in the 20th century 

Jones (1998) identifies a final phase in management in south-west Yorkshire: 

the adoption of woodlands as sites of recreation during the early 20th century. 

This is a model clearly reflected in several case study woodlands in the South 

Pennines: Hirst Wood, Middleton Woods (although it had a long history of upper 

class recreation) and North Dean Wood were given or leased to local authorities 

to be used as park-like spaces. Hardcastle Crags was gifted to the National 

Trust. This pattern can be explained by the fall in industrial demand, agricultural 

activity and woodland value. Woodlands became liabilities to private owners 

rather than assets, and there was a growing movement for the maintenance of 

green spaces for the enjoyment and health of the growing populations of rapidly 

urbanising towns in the South Pennines (Foot 2010).  
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However, histories of upland woodlands which cover the 20th century do not 

discuss their current use as grazing land, or simply refer to them as neglected. 

This misses a key element in their history and ecology. The case studies 

provided evidence for use of the wooded landscape as pasture during the 

medieval period, with enclosure happening at most sites by the 16th century. 

Evidence for grazing in the woodlands into the 18th century came from parts of 

Hardcastle Crags and North Dean Wood. What is worth pointing out is that 

some woodlands have become wood pasture again since the cessation of 

organised tree management in the late 19th century. A bifurcation of 

management can be seen in the early 20th century between those woodlands 

maintained as parks or recreational green spaces and those belonging to the 

agricultural community. The latter, represented by the case study sites Knotts 

Wood and Callis Wood, are grazed seasonally by sheep and/or cattle, and the 

wood resource has been harvested occasionally and unsystematically during 

the last 100 years in response to specific economic needs, such as domestic 

firewood or a contribution to the “war effort” of the Second World War. They 

should not necessarily be seen as woodlands being ruined by the presence of 

livestock, but as a return to a traditional landscape use which had been 

punctuated by an unusual management form, enclosed coppicing, for only three 

or four centuries. ‘Traditional’ here does not necessarily mean unchanged. The 

current use of wood pasture must have many differences to that practised at the 

time of the Domesday book, or to the expansion of transhumance during the 

Iron Age. The most obvious difference is the use of land in common. Although 

common grazing is still normal in the South Pennines, the organised 

management of wood resources by communities seems to have been eroded 

as woodland enclosure progressed from the late medieval period to the 18th 

century. This emergence of private wood pasture demonstrates a slight 

divergence from Jones’ (1998) model of changing woodland use in south-west 

Yorkshire, which only includes a move towards recreation during the 20th 

century. This may well represent a subtle but important contrast between upland 

woodlands of the South Pennines and the different size and tenurial patterns of 

woodlands in south-west Yorkshire. 
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Plate 5.1 – Cattle grazing in Callis Wood, December 2009. 

 

This interpretation adds to the picture of uplands woodlands as dynamic entities, 

changing character and role in a managed landscape in response to social and 

economic forces. It further contributes to the debate about the designation of 

‘Ancient Woodland’, suggesting that if such a blunt tool is to be used to describe 

upland wooded landscapes, it should be applied with as much subtlety and 

nuance as possible. This is illustrated by the current lack of understanding of 

the applicability of botanical indicator lists. Upland woodlands with high levels of 

disturbance from grazing, industrial activity and shifting management regimes 

due to changing economic pressures are often not suitable environments for 

‘typical’ indicator species which require high levels of ecological stability. These 

concepts appear to contradict the work of Rotherham and Handley (2013) on 

‘shadow woods’: the existence of remnants of wood pasture, particularly in the 

uplands, identified by small numbers of managed trees and typical woodland 

flora in what are typically thought of as non-wooded landscapes. However, 

shadow woods tend to have significantly different histories from the woodlands 

described in this research, in which the effects of enclosure, industrial activity 
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and phases of closed canopy high forest have led to disturbed environments. 

These ideas about upland woodland pasture therefore complement rather than 

contradict the work on shadow woods.  

 

5.8.4 Rackham’s lowland woodland 

It is worth contrasting this model of woodland history of the upland South 

Pennines with the classic model laid out by Rackham in his investigation of 

lowland England. Their differences and commonalities will help to add definition 

to the understanding of both, and will perhaps check the sometimes uncritical 

application of Rackham’s work to regions in which it is not entirely suitable. It 

must be clearly stated that this research does not contradict Rackham’s findings, 

it simply adds to them and challenges the somewhat dominant narrative that 

Rackham had the final word and that there is little left to discover. 

 

Throughout his work, Rackham was clear that his models of woodland history 

and ecological development applied to lowland England, where trees were 

historically an important part of human life. The rest of the British Isles he 

lumped into “the Highland Zone” (upland England, Wales and Scotland) and 

Ireland, where they were not so important. His sometimes dismissive refusal to 

explore woodland history in the uplands was partly due to the scarcity of written 

evidence, and partly that he was not familiar with their landscapes: they do not 

have the wood banks, oxlips and park pollards of South-Eastern England. The 

brief mentions of the Highland Zone that he does make are so general as to be 

practically useless, for example:  

 

“The history of woodmanship is very largely confined to the Lowland Zone. In 

Wales and northern England, and especially in Scotland and Ireland, stone and 

peat have done much of the traditional work of timber and wood, and records of 

managed woodland are sparse and late. Such Wildwood as remained in the 

Middle Ages rapidly decayed via wood-pasture; by tradition, to which the pollen 

record lends some colour, this process was assisted by the rise of the 

Cistercian sheep ranches in the twelfth century.” 

(Rackham 1976, 93) 
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Figure 5.1 – Zones of landscape characteristics in England and Wales used in 

Rackham’s models of woodland history. Reproduced from Rackham (1976). 

 

 

 

Rackham’s model of the transition from Wildwood to woodland in the lowlands 

of England is defined by several key points: 

- Management for small diameter wood (e.g. coppicing, pollarding, shredding) 

became common in the Neolithic, along with clearance for agriculture: “England 

probably passed through the stage of being half woodland at some time in the 

Bronze Age (second millennium BC)” (Rackham 1976, 62). 

- The countryside acquired many of its recognisable features during the Roman 

period, with similar levels of woodland to the Medieval period and the 

beginnings of a division between Ancient countryside and Planned countryside. 
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- The English landscape emerged from the Dark Ages looking remarkably like it 

does now. “Instead of vast, vaguely defined tracts of wildwood there were wood-

lots having names and definite extents and boundaries” (Rackham 1976, 64). 

- The distribution and role of woodlands remained, in general, stable through 

the Medieval and Early Modern periods, with some lost through agricultural 

expansion. 

- The period from widespread enclosure in the 18th century to the present day 

can be characterised by two main themes: a cessation of management for small 

diameter wood leading to a distinct change in the ecology of woodlands; and 

extensive destruction of ancient woodland for the purposes of agriculture and 

modern forestry, particularly the loss of wood pasture during the enclosure 

movement and the removal of woodland post-Second World War.  

 

The stages of woodland change and management evolution seen in the South 

Pennines and other upland areas could be argued to be very similar to this 

model of lowland English woodland development with the exception that the 

later stages were compressed into a much shorter time frame. The marginality 

of the uplands meant that the first stages lasted much longer, with woodland 

enclosure and division only beginning during the 13th and 14th centuries. 

Widespread adoption of intensive management, such as strict coppice rotations, 

happened later still, probably during the 17th and 18th centuries. The late stage 

changes happened so quickly and drastically that dereliction and abandonment 

actually occurred before lowland areas in many cases, and were more closely 

associated with cessation of management than with agricultural destruction.  

 

Does this assessment hold up? Does the same model apply but compressed 

into a few hundred years, or are there substantial qualitative differences? 

 

One of the most obvious differences is that upland woodlands were more often 

managed as ‘spring’ woods: some variant of long rotation (20-30 years) oak-

dominated coppice with standards, or woodland periodically thinned for timber, 

as discussed in many sections of this thesis. The ‘ideal’ oak coppice system is 

well described by Monteath (1824), Gilchrist (1874), Redmonds (1983) and 

Jones (1998), and indeed mentioned in one chapter by Rackham (2000), and is 
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arguably more suited to the thin soils and steep slopes of the hills. This does 

not, however, hold up as a distinguishing feature between upland and lowland 

woodlands. The numerous examples of oak coppice in the lowlands, for 

example throughout South Yorkshire (Jones 2009), and the existence of other 

types of coppice (e.g. hazel-dominated) in other upland areas such as south 

Cumbria (e.g. Bowden 2000), suggest that the primary motivator for 

management of long-rotation oak coppice was economic demand, particularly 

when the triad of iron, leather and mining industries held sway within the same 

locality. Although these industries often overlapped with upland topographies, 

they also covered lowland areas.  

 

Rackham pointed out that woodmanship was not a strong part of upland culture 

because other resources were available: stone for building and fencing 

enclosures, and coal and peat for burning as both domestic and industrial fuel. 

There is some merit to this distinction, tied as it is to topography, but again it is 

not a clean enough distinction to be satisfying. Many lowland areas have ready 

access to stone, and peat was the fuel of choice in fenlands throughout Britain.  

 

When discussing wood pasture, Rackham makes some references to wooded 

commons, but mainly focuses on Forests and parks. Despite areas of the study 

area becoming medieval chases (such as the Forest of Sowerbyshire), it is 

probably safe to assume that the extensive Domesday silva pastilis mentioned 

for the Manor of Wakefield and the numerous vills of the Honour of Pontefract 

were wooded commons. Much of the uplands were, and still are, common land, 

and the Court Rolls of the Manor of Wakefield make it clear that ordinary folk 

used the resources of the wooded areas. The subsequent subdivision, 

enclosure and naming of these wooded areas through the Medieval period 

matches the Rackham model, albeit slightly later. However, an interesting 

feature that emerges through the case studies is the continued use of enclosed, 

defined woodland for grazing. Some examples of ‘spring wood’ explicitly 

exclude livestock (e.g. Knotts Wood); others control their access, fencing off 

areas for a time after wood cutting activities (e.g. Hirst Wood); others seem to 

imply that grazing was the primary use of wooded land (e.g. Hardcastle Crags 

in the 18th century). This aspect of grazing being an important part of woodland 
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management after enclosure is not explored by Rackham, with the exception of 

named parcels of coppice within Forests being opened up to beasts a set 

number of years after the cutting event (e.g. Hatfield Forest) (Rackham 2000). 

This practice represents a controlled withdrawal of browsing allowing regrowth 

to occur, and the implication is that this was a fairly common practice, though its 

impact on vegetation and ecological diversity is not discussed. A question about 

South Pennine grazed woodland is then: how controlled was its withdrawal? 

How tightly managed was the presence of livestock? Is this the key 

differentiator between grazed woodland and wood pasture? The former features 

controlled disturbance by animals, the latter manages trees in such a way that 

control of livestock does not have to be so rigid. The post-medieval South 

Pennine picture therefore looks more like the former: there is little evidence of 

pollarding in the landscape indicative of forms of wood pasture found in other 

upland environments (e.g. Borrowdale, Cumbria), with the exception of the 

manorial system found in Middleton. Both these options, however, describe 

perfect systems. A strong sense emerges from the evidence of South Pennine 

woodland management of imperfect management: what is elsewhere described 

as messy or opportunistic management.  

 

Letting woodland grazing and browsing occur in a way which does not optimise 

either tree growth or grass growth may be simplistically seen as illogical and 

therefore unlikely, but is easier to imagine once other factors are considered. 

On upland farms and small estates with poor grazing and unpredictable weather, 

a wooded area (almost always small, steep and providing a relatively low or at 

least irregular income from wood and timber) can be a useful buffer, providing 

emergency grazing in years of low grass growth, or shelter from wind and snow, 

or simply an area of poor grazing to be taken advantage of for short term gain, 

even if the longer term growth of wood was compromised. This is linked to 

tenure: large estates with extensive woodland and effective bureaucracy have a 

better chance of managing woodland in a systematic manner, or in a similar 

vein, common land with a large extent of wooded ground and effective 

bureaucracy also stands a better chance of systematic management. Farmers, 

and maybe to a greater extent farmer-clothiers, with control over only a small 

area of land and deeply engaged in a cash economy are less likely to optimise 



 

413 

management of their fragmented patches of farm woodland for tree growth, 

especially when alternative domestic fuels and building materials are readily 

available.  

 

These comparisons lend strength to the interpretation that woodland histories 

emerge from an interplay between three factors: 

• topography and climate 

• demand for woodland products (domestic and industrial) 

• who controls the land 

 

These three axes create the possibility of a very wide range of outcomes. 

Rackham acknowledged this point to some degree in his identification of the 

features, commonalities and differences of woodland in his two major English 

landscape divisions: Planned and Ancient countryside, and the different social 

structures which produced them. In some senses the uplands can be regarded 

as an extension of the Ancient countryside zone: they certainly share some key 

characteristics, such as the prevalence of dispersed settlement, the limited 

extent of open field systems, place names indicating Anglo-Saxon or Anglo-

Scandinavian clearance of woodland, and the present existence of many small 

woodlands. Although the total woodland cover is exceptionally low in the 

uplands, if the vast plateaus of open moorland are excluded from the 

calculations, then the settled and farmed landscape would probably have a 

similar woodland cover to Ancient countryside. The exception within this 

research is, of course, Middleton Woods, which sits within a manor of planned 

countryside with a nucleated settlement and open field system. It is highly likely 

that these distinctions are far more granular, geographically speaking, than the 

sweeping zones of Rackham’s maps imply. Differences can be discerned based 

on how estates were managed, how large and dispersed they were, even how 

far away the woodlands were from the centres of administrative power. South 

Pennine woodland histories can therefore be generalised to: 

 

• steep slopes, thin soils and high rainfall, favouring oak 
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• weak domestic demand for woodland products and rapid post-medieval 

growth of industrial demand, again favouring oak 

• weak seigneurial control tending towards smaller woodlands, less 

systematic management and a wider range of grazing patterns  

 

There are, however, many variations between upland regions, and they 

certainly do not all fit this generalisation. There is not one cultural bloc of 

woodland history which covers the entire Highland Zone. The processes 

described by Rackham remain valid and valuable when assessing upland areas, 

but there are other factors that he did not explore, primarily industrial demand 

and tenurial patterns, which influence how these processes manifest in  

different locations. 

 

This research does not contradict Rackham’s models of woodland history, it 

simply adds to it, and fills in some of the blanks that Rackham did not explore. It 

emphasises the fact that Rackham’s lowland models are not the only ones in 

England, let alone Britain, and should not be applied uncritically to woodlands 

outside of the well defined areas which Rackham investigated so rigorously.  

 

5.9 Analytical framework 

This research adopted a number of different methods to explore woodland 

history. As demonstrated by authors from Rackham (1976) onwards, the 

combination of evidence from the disciplines of archaeology, history, ecology, 

archaeobotany and palaeoecology can together build up a detailed picture of 

past woodland use and composition. This is particularly relevant when 

investigating wooded landscapes with a poor historical record, as is the case 

with many of the fragmented woodlands of the South Pennines. 

 

5.9.1 The suitability of different approaches 

Historical evidence provided, on occasion, high degrees of detail about 

woodland management and ownership, including how tasks were carried out 

and by whom, their seasonality and economic value. Scattered references from 

numerous sources also allowed the piecing together of regional histories, 

particularly useful for the understanding of the three industries examined in 
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chapter 4. There were, however, no long-term and continuous historic records 

of woodland use over more than a century. This was especially the case for 

sites which were not part of institutions or estates, and created a tendency to 

extrapolate out from very few pieces of historical information into periods of time 

for which no records exist. Where it was available and appropriately interpreted, 

however, historical sources provided the best dating evidence for woodland use 

and change.  

 

Archaeological evidence primarily took the form of field surveys of the case 

study woodlands. Many hundreds of features were recorded and analysed, 

which led to a greater understanding of the scale of activity within the 

woodlands, revealing, for example, the extent of charcoal burning platforms, 

stone quarries and tracks. In many cases it also revealed interrelations between 

these features, and the relation of the woodland to the surrounding land in the 

form of boundaries and access points. An inherent limitation of this type of 

survey, and woodland archaeology in general, is the fact that, for most features, 

there is no way to date their construction or use. The development of a typology 

of dry stone walls helped to some degree, and some features could be dated by 

reference to historical documents or maps. Excavation of charcoal burning 

platforms provided information for their past use and construction, and 

permitted the analysis of charcoal and pollen from contexts stratified to varying 

degrees. 

 

Evidence from analysis of charcoal from three production sites gave crucial 

information about past woodland composition and fuel wood selection. The 

nuances of the data only really emerged when combined with historical and 

palynological evidence, which allowed some conclusions to be drawn about 

differences between management regimes at the sites investigated. The limited 

literature on interpretation of charcoal from production platforms, particularly in 

Britain, certainly impacted the strength of those conclusions.  Although the 

number of radiocarbon-dated samples was small, they were key to 

understanding when charcoal was being produced and how woodland 

composition changed over time.  
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Palynological evidence, both from charcoal platform excavations and wet 

hollows, provided information about changing woodland composition and 

openness. It was complementary to charcoal analysis in that comparison of the 

data sets permitted better interpretation of both, particularly when it came to 

changes in management which were invisible in one but not the other. 

Examples of this are coppicing rendering one or more species palynologically 

invisible, or charcoal analysis not detecting degrees of openness within the 

landscape. The use of spheroidal carbonaceous particles (SCPs) to provide 

basic dating of the soil cores since industrialisation allowed more detailed 

interpretation, but more accurate dating would have been useful for 

understanding pre-industrial changes in the pollen record.  

 

Dendrological sampling of trees at the case study sites provided, in most cases, 

information concerning only the late 19th and 20th centuries and the date of the 

final cut of coppiced trees. Attempts to sample the stools of these trees in order 

to gain information from further back in time were not successful due to 

inadequate core placement or length.  

 

The use of ecological survey data permitted an understanding of the 

relationship of communities within each case study site and how they have 

changed with management,  but also similarities of communities across sites. 

Although data from more sites are required, this information has led to the 

beginnings of a framework linking management regimes, grazing, NVC 

communities and Ancient Woodland indicator species lists in the woodlands of 

the South Pennine region. The lack of previous research into this upland area 

means that there is not a firm literature in which to set these conclusions.  

 

5.9.2 Combination of methods 

It is absolutely clear that the use of a number of different lines of evidence is 

essential for understanding past woodland use, particularly in the uplands 

where documentary records are often not available (figure 5.1). During this 

research, the different methods were applied to understand different parts of the 

woodland histories being investigated. Woodland history can be defined as a 

dynamic interplay between ecology and use by humans. ‘Use’ is taken to 
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include the full range of human activities, whether for domestic or commercial 

resources, or social and emotional purposes. This research focused on 

commercial and industrial harvesting of wood products, the grazing of livestock 

and 20th century recreation, because of their prominence in the historical record 

and an assumption that those forms of use have had the most profound effects 

on ecological communities.  

 

Information about the ecology of the woodlands came from ecological survey of 

current communities, pollen analysis concerning current and past communities, 

and charcoal analysis providing evidence about a  human-mediated selection of 

past woodland composition. Historical records can also indicate the existence of 

certain ecological communities. Past woodland use was deduced from historical 

records, archaeological features, charcoal analysis, dendrology and tree 

morphology, with contributions from investigation of changing pollen 

assemblages. Charcoal and pollen analysis were found to be particularly 

complementary because of the similar range from which analysed material was 

derived and the possibility of detecting charcoal producing activity within the soil 

cores. Archaeological and ecological survey were also complementary, with 

variations in use and ecology comparable across a whole woodland. 

 

The wider context for past use and management, including the roles of 

economics, control over land and tradition, was provided by historical research. 

In many cases evidence for various types of woodland use from, for example, 

archaeological survey, could be used to infer characteristics of the wider 

economy, for example the existence of charcoal burning platforms, or of tenurial 

patterns from the form of boundaries. 
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Figure 5.2 – The contribution of different research methods to the various 

aspects of woodland history. 

 

A benefit of the combination of approaches adopted is that it provided 

information on a range of geographical scales, from high resolution charcoal 

analysis, to woodland-wide survey, to regional economic and social forces. 

These could then be connected to place individual woodland histories within a 

wider context. Indeed, the research could have gone further to national and 

international levels. Similarly, the various approaches offer information on 

different temporal scales: analysis of the pollen record has the potential to 

describe a long time period, whereas the dendrology of living trees is usually 

limited to the past one or two centuries.  

 

A limitation of using numerous disciplines in one piece of research conducted by 

one researcher is an inherent bias towards certain lines of inquiry based on the 

skills and preferences of that individual, and the time required to learn 

techniques to an adequate level. In addition to the application of new methods, 

the various disciplines are underpinned by a different mindset or academic 
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approach, all of which must be held together or flitted between. This research 

leaned towards the use of historical sources, archaeological survey and 

charcoal analysis for these reasons, to the detriment of palynological and 

ecological analysis. This experience supports the importance of collaborative 

work between researchers specialising in different areas. 

 

5.10 Wider application 

This research has demonstrated some of the dynamics affecting management 

at the edge of an area influenced by particular regional economies, such as 

metal smelting and woolcombing. Regional economies have had strong and 

varying influences on woodlands over wide areas of Britain (Barnes and 

Williamson 2015). Building up a national picture of interlocking regions of 

historical woodland management culture based on economic forces would be a 

useful addition to distributions based largely on physical factors such as geology, 

soils and climate, such as the low resolution model of the ‘wildwood’ developed 

by Rackham (1976; 2006), or the more detailed National Vegetation 

Classification of woodland communities (Rodwell 1991). Comparisons could 

then be drawn between potentially similar areas such as the South Pennines 

and the coal fields of South Wales, and between potentially very different areas, 

such as the hazel-oriented industrial woodlands of the Potteries, or the 

agricultural woodlands of Dorset and Hampshire, or those of the Home 

Counties geared towards fuelling London. This would provide another layer of 

understanding of existing vegetation at specific sites, and would link woodland 

history at the national, regional and local scales.  

 

The increased use of a wide range of methodological approaches to the history 

of the wooded landscape can perhaps become more targeted and considered 

through the application of analytical frameworks such as the one described 

above. This involves an understanding of the specific parts of a woodland 

history a particular approach is addressing, which parts which are not being 

addressed, and the geographical and temporal scales covered. 
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Chapter 6 Conclusion 

 

6.1 Research aim 

The aim of this research was to investigate how the upland wooded 

landscape has changed with time and human intervention in reference to 

the industrial and economic transitions of the South Pennines from the 

medieval period to the 20th century. 

This was achieved despite the fragmentary nature of much of the available 

evidence. Similarities were found between individual woodland histories within 

the study area and to other regions, but there were also significant differences. 

The identification of varied responses to industrial forces has led to the 

development of a model of woodland history specific to the South Pennines, 

and potentially highlighted gaps of knowledge in models developed for other 

locations.  

 

6.2 Objective 1 – Woodland case studies 

In chapter 3, the investigation of six woodlands was described. Despite similar 

geology and topography, they displayed a wide range of histories of use and 

diverse ecologies. Although North Dean Wood was only enclosed from common 

land in the 18th century, it shared a history with Knotts Wood of institutional 

management and investment in oak-dominated coppice-with-standards 

producing poles, charcoal and bark for industrial markets until the middle of the 

19th century, alongside extensive stone quarrying. The resulting ecological 

communities are species-poor and appear to show a historical transition of NVC 

W10 and W11 woodland towards W16. Hardcastle Crags, despite being the 

largest woodland complex investigated and demonstrating active charcoal 

production, did not produce any evidence for systematic coppice management. 

There, woodland use was more likely to have been a combination of wood 

pasture and ‘generational’ felling. Possibly because of this less intensive 

management, these woodlands have maintained a diverse ground flora. Callis 

Wood and Hirst Wood appear to fall somewhere between Hardcastle Crags and 

North Dean/Knotts Wood in terms of management intensity and ecological 

diversity. They were both certainly affected by industrial demand, and there is 
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evidence for changing management in response, but not for the oak-dominated 

industrial coppice found at other sites. Middleton Woods are something of an 

outlier, probably more correctly belonging to a separate regional zone of 

woodland history. They are characterised by probable early adoption of coppice 

management to serve an agricultural community and small-scale local industry 

within a township subject to tight seigneurial control. An 18th century re-

purposing for recreation and a lack of engagement with larger industrial markets 

maintained a structure of hazel understorey with oak and ash standards and a 

diverse ground flora of typical Ancient Woodland indicator species. 

 

6.3 Objective 2 – Industrial case studies 

Chapter 4 consisted of the histories of iron smelting, leather processing and 

woolcombing in West Yorkshire, with particular reference to comparisons 

between the South Pennines and the wider region. Iron smelting during the 

medieval period was found to involve the small-scale operation of simple 

bloomeries within woodlands across the whole area. This diffuse demand for 

charcoal shifted during the late medieval period with the development of larger 

water-powered bloomsmithies concentrated on the Coal Measures. This first 

step towards centralisation of the industry appears to have reduced smelting 

activity in the Millstone Grit uplands, which never recovered. Despite the arrival 

of blast furnace technology in the 17th century, the bulk demand for charcoal 

does not appear to have been supplied from the South Pennines, due to both 

the physical marginality of upland woodlands and the fragmented tenurial 

patterns. The collapse of the charcoal iron industry in the 18th century did not 

appear to significantly impact woodland management in the study area. 

 

Demand for oak bark from the leather industry was found to have a very 

different economic history, with numerous small tanneries existing across the 

region throughout most of the period. Leather production grew in line with 

population growth, and did not undergo distinct technological change until 

centralisation of the industry, centred on Leeds, during the first half of the 19th 

century. The nature of the supply chains involved appears to have shifted from 

direct leasing and harvesting of woodland mediated by tanners to the handling 
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of bark by timber merchants and woodsmen. Oak bark remained a valuable 

woodland product into the 20th century and did not suffer a dramatic collapse in 

demand. Evidence was found for multiple tanneries in the South Pennines 

obtaining bark from local small woodlands in relatively small quantities, and for 

the transport of bark fairly long distances of up to 30km.  

 

Similarly, the demand for charcoal from the highly localised woolcombing trade 

came from a large number of small actors, making the small size and 

fragmented tenurial pattern of South Pennine woodlands an advantage for its 

supply. Woolcombing supplied the worsted industry, which was centred on a 

small region within, and directly adjacent to, the study area. From 1700 it grew 

steadily, but from 1820 to 1850 the mechanisation of other worsted processes, 

such as spinning and weaving, and the introduction of steam power and the mill 

system, led to exponential growth in hand woolcombing. Demand for charcoal 

rose dramatically because of, not despite, the adoption of coal technology. This 

was the most intense period of charcoal production, and probably woodland 

management, in the South Pennines. During the 1850s woolcombing machinery 

was widely adopted in mills which suddenly removed the work of hand 

woolcombers and their use of charcoal. This certainly impacted woodland 

management across the region.  

 

6.4 Objective 3 – Regional model of woodland history 

Chapter 5 brought together evidence from woodland case studies, industrial 

histories and models from other regions with similar characteristics, to develop 

a model of woodland history in the South Pennines.  

 

During the medieval period, the vast majority of woodland in the study area was 

unenclosed, common wood pasture. The late medieval and early modern 

periods saw much of the wooded landscape transferred from common to private 

land, with control passing from the manor to the freeholding yeoman class. 

Woodlands were part of the diverse economy of the region alongside the textile 

trade and farming: fragmented parcels providing materials such as bark, 

construction wood and charcoal. The extent of tightly managed coppice waxed 
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and waned over the centuries under the influence of various pressures. The 

primary demand was from industrial processes, the strength of which varied due 

to different supply chain structures. There is some evidence for enclosure of 

coppice in the 14th century, probably in response to iron smelting activities, but it 

seems likely that the systematic oak coppice found in neighbouring regions did 

not become a common feature of the landscape of upland Airedale and 

Calderdale until the late 17th and 18th centuries, driven by increasing demand 

for charcoal from woolcombing, poles for the spreading extractive industries and 

bark for leather processing. This form of coppicing may well have been at one 

end of the spectrum of ‘spring’ wood management culture, which also included 

‘generational’ felling and varying degrees of wood pasture. The diversity of case 

study woodland histories suggests that ‘messy’ management of a mosaic of 

small woodland parcels may have been the normal mode of use across much of 

the region. By the end of the 19th century, demand for woodland products had 

dropped and commercial management had ceased. This led to the adoption of 

many woodlands as public sites of recreation. Some, however, continued to be 

used to graze livestock and constitute a modern, private form of wood pasture.  

 

6.5 Objective 4 – Analytical framework of complementary methods 

The methods employed in this research were described in chapter 3 and their 

effectiveness evaluated in chapter 5. What became clear is that different 

approaches were suitable for understanding certain parts of woodland history 

and not others. For example, pollen analysis provides a reliable picture of past 

ecological communities and woodland structure, but interpretation of those data 

in terms of changing woodland use must be tentative at best. This highlights the 

importance of combining suitable approaches. Analysis of charcoal from 

excavated platforms was complementary with the pollen evidence because it 

provided another perspective on ecological make-up as well as a connection 

with past management practices. When placed alongside ecological survey, 

these methods provided environmental information across a range of 

timescales. Although knowledge of past ecological change can provide clues 

concerning how woodlands were used, it does not show the detail necessary to 

understand management culture and the social and economic roles of 

woodland. Dendrology and examination of tree morphology bridge this gap 
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between ecology and use. Archaeological survey and excavation provide 

evidence for human activity, but comparison with data concerning past changes 

in ecology is limited by the difficulty of dating many features found in woodlands. 

The dating of past management is best achieved through examination of the 

historical record, where it exists. This information can be linked to 

archaeological evidence and then related to environmental data. Historical 

sources also provied a wider social and economic context to why people 

interacted with the wooded landscape in certain ways.  

 

This research has shown that the combination of various lines of evidence is 

essential for the creation of models of past woodland use in areas where the 

historical record is relatively poor. However, even when written sources are 

plentiful, scientific analysis of ecological communities can provide both nuance 

and unexpected information which greatly improves interpretation. This is also 

true in the other direction: basing interpretations on only a single 

palaeoecological approach can lead to inaccuracy or failure to see certain lines 

of evidence.  

 

6.6 Impact 

Potential impacts of this research were laid out in section 1.7. They include 

practical benefits, such as improved protection of significant sites through the 

Historic Environment Record (HER). Further understanding of the past role of 

woodlands in the upland landscape will assist historians of the region, but also 

provides a basis for more appropriate future management. In particular, 

information about how management responded in the past to changing 

economic and social demands can hopefully allow directed and focused 

management of these uplands sites in response to changing pressures in the 

future. The three forces of recreation, grazing and woodland products have 

seen major shifts in their balance over the past millennium, and will continue to 

do so in the coming decades. A key conclusion from this research is the 

importance of integration of wooded landscapes in the upland economy: a hard 

line between woodland and farming appears to have existed in only certain 

locations for a relatively short period of time in response to specific industrial 
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demands. Dissemination of these ideas amongst landowners and woodland 

managers is an important next step to this research. 

 

6.7 Further work 

Several lines of inquiry became apparent during this research which would 

improve the understanding of woodland history in the South Pennines and test 

some of the conclusions drawn.  

• Addressing the imbalanced distribution of case study woodlands. The 

Calder valley was well represented, but woodlands suitable for research 

were hard to find in Airedale and Wharfedale, particularly along the 

higher stretches of the valleys. The investigation of additional sites would 

elucidate some of the apparent differences in management history 

between the watersheds and whether Wharfedale ‘belongs’ to a zone of 

management culture to the north rather than to the management zone of 

Airedale and Calderdale.  

• Further study of the soil cores sampled for pollen, SCP and 

microcharcoal analysis. Dating of core sequences would provide more 

firm interpretation of changing woodland structure and burning events 

within the sites examined. In addition, investigation of the prepared slides 

for additional features would add to the picture of woodland use, for 

example recording the presence of spores from coprophilous fungi 

indicating the presence of grazing livestock within woodlands. 

• A method which was also initially employed during this research, but was 

discontinued for the purposes of brevity and limited research questions, 

is oral history around the case study sites and the analysis of their 

cultural relevance within living memory. This ties in with work done by 

Rotherham (e.g. Rotherham and Handley 2013) on the extent of ‘cultural 

severance’ between communities and their woodlands over the last few 

centuries. Continuation of this work would add to an understanding of the 

role of woodlands in the 20th century and the collective memory of their 

use as a natural resource. 
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