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Abstract 

 

Hywel Lewis 

Interactions between human industry and woodland ecology in the South 

Pennines 

Keywords: Woodland history, industry, textiles, charcoal, ecology, 

palaeoecology, environmental archaeology, fuel 

 

This research project used many disciplines to examine the impacts of 

industrialisation on the wooded landscape of the South Pennines. The 

woodlands of this upland region are characterised by their small size and steep 

topography. Nevertheless, they exhibit a rich archaeology of management from 

the medieval period onwards. Field survey of case study sites was combined 

with charcoal analysis from excavated burning platforms, palynology of soil 

cores, tree ring analysis and ecological survey. This was set within a historical 

context, particularly focusing on the regional industries of iron, leather and 

textiles, in order to understand the economic motivations for changes in 

woodland management.  

 

The woodlands examined showed a diverse range of histories. Some had a 

strong correlation with models of changing woodland management culture of 

neighbouring regions, particularly the evolution of systematic oak-dominated 

coppice in response to industrial demands. Woodland management in the 

South Pennines was more sensitive to industries which created dispersed 

demand from many actors than to bulk demand from centralised industries and 

responded to the changing economics of the fossil fuel era. The dominance of 

freehold tenure also contributed to many woodlands being managed in an 

unsystematic manner and the survival of private wood pasture alongside timber 

harvesting.  



ii 

Acknowledgements 

 

Deep thanks to all of the following.  

My supervisory team of Dr. Jill Thompson and Dr. Chris Gaffney at the 

University of Bradford, Dr. Jane Bunting at the University of Hull and Dr. Ian 

Rotherham at Sheffield Hallam University.  

Chris Atkinson and Robin Gray of Pennine Prospects, and the innumerable 

volunteers who came out in all weathers to survey and excavate. 

 

The National Trust, particularly Mark Newman and staff at Hardcastle Crags 

including Craig Best, Chris Brierley, Grant Lowe and Natalie Pownall. 

Calderdale Metropolitan Borough Council Countryside Services, particularly 

Robin Dalton, for access to North Dean Wood. The North Dean Trust for 

allowing access to their archive documents. Bradford Metropolitan Borough 

Council, in particular Colin Whitfield, for access to Hirst Wood and Middleton 

Woods. Hilda King for allowing access to Knotts Wood. The Pratt family for 

allowing access to Callis Wood. 

 

Staff at all branches of West Yorkshire Archive Services, Hebden Bridge Local 

History Society Archive and Lancashire Archives. Staff at West Yorkshire Joint 

Services, particularly Ian Sanderson, Jason Dodds and Robert Masheder. 

 

The many folk who have generously given their time and knowledge, including 

Dr. Nigel Smith, Murray Seccombe, Philip Marshall, Peachysteve, Jill Campbell, 

Tony Woods, Dr. Helen Gomersall, Dr. Claire Jones and Kim Rosewell. 

 

Dr. Michael Lewis for proof reading and giving me the skills to do all this in the 

first place. Alison Lewis for being a stable rock of love. Mattie Dogrose, Helen 

Townend and the rest of the Cornholme family for keeping me grounded.  

 

This research was funded by the Arts and Humanities Research Council 

through the Heritage Consortium.



iii 

Table of contents 

VOLUME I 

 

Abstract          i 

Acknowledgements         ii 

Table of contents         iii 

List of figures         xii 

List of plates          xxii 

List of tables          xxv 

Abbreviations used in the text       xxvi 

Chapter 1 Introduction        1 

    1.1 Aim and objectives       2 

    1.2 Methodologies       3 

    1.3 Project partnerships       4 

    1.4 Study area        4 

    1.5 Woodland in the South Pennines     8 

    1.6 Ancient woodland in the South Pennines    13 

    1.7 Potential impacts of the research     14 

    1.8 Summary        14 

Chapter 2 An overview of studies of the past use of  

 wooded landscapes       16 

    2.1 Early interest in woodland history     16 

    2.2 Rackham and Vera       17 

    2.3 Post-1600 histories       19 

    2.4 Archaeobotanical approaches     20 

    2.5 Economic history       21 

    2.6 Regional studies       22 

    2.7 Conclusion        25 

Chapter 3 Woodland case studies      27 

    3.1 Methods        27 

  3.1.1. Introduction       27 

  3.1.2 Case study site selection     27 

  3.1.3 Historical document analysis    29 

  3.1.4 Archaeological survey     30 

  3.1.5 GIS and LiDAR      33 

  3.1.6 Archaeological excavation     33 

  3.1.7 Charcoal analysis      34 



iv 

   3.1.7.1 Sampling      35

  

   3.1.7.2 Measurement and recording   36 

   3.1.7.3 Interpretation     37 

   3.1.7.4 Dating of charcoal assemblages   40 

  3.1.8 Tree morphology      41 

  3.1.9 Tree growth ring analysis     41 

  3.1.10 Pollen analysis      43 

  3.1.11 Ecological analysis      46 

  3.1.12 Units of measurement     49 

    3.2 Hardcastle Crags       50 

  3.2.1 Site summary       50 

  3.2.2 Sources of evidence      50 

   3.2.2.1 Historical and archaeological background 50 

   3.2.2.2 Light Detection and Ranging (LiDAR)  50 

   3.2.2.3 Archaeological survey    50 

   3.2.2.4 Excavation      51 

   3.2.2.5 Charcoal analysis     51 

   3.2.2.6 Pollen and SCP analysis    51 

   3.2.2.7 Ecological survey     51 

  3.2.3 Site description      52 

  3.2.4 Historical background     53 

   3.2.4.1 Medieval      53 

   3.2.4.2 Post-medieval     56 

   3.2.4.3 Gibson Mill and tourism    61 

  3.2.5 Archaeological background     60 

  3.2.6 Archaeological survey     63 

   3.2.6.1 Introduction      63 

   3.2.6.2 Boundaries      64 

   3.2.6.3 Enclosures      67 

   3.2.6.4 Tracks      69 

   3.2.6.5 Wood pasture     75 

   3.2.6.6 Iron smelting     75 

   3.2.6.7 Charcoal burning platforms   79 

   3.2.6.8 Mineral extraction     81 

   3.2.6.9 Water management    83 

   3.2.6.10 Significant trees     84 



v 

 3.2.7 Excavation        85 

 3.2.8 Charcoal analysis       89 

   3.2.8.1 Contexts      89 

   3.2.8.2 Taxa       89 

   3.2.8.3 Size       90 

   3.2.8.4 Age       90 

   3.2.8.5 Growth ring width     91 

   3.2.8.6 Ring growth patterns    92 

   3.2.8.7 Final ring and bark     93 

   3.2.8.8 Vitrification and tyloses    93 

   3.2.8.9 Radiocarbon dating    93 

   3.2.8.10 Conclusions     94 

  3.2.9 Pollen and SCP analysis     96 

  3.2.10 Ecological survey      101 

  3.2.11 Discussion       101 

 3.3 Knotts Wood        104 

  3.3.1 Site summary       104 

  3.3.2 Sources of evidence      104 

   3.3.2.1 Historical data     104 

   3.3.2.2 Archaeological survey    104 

   3.3.2.3 Tree ring analysis     105 

   3.3.2.4 Ecological survey     105 

  3.3.3 Site description      105 

  3.3.4 Historical background     106 

   3.3.4.1 17th and 18th century    106 

   3.3.4.2 Historic maps     111 

   3.3.4.3 Heath Grammar School papers   115 

  3.3.5 Archaeological background     121 

  3.3.6 Light Detection and Ranging (LiDAR)   122 

  3.3.7 Archaeological survey     126 

   3.3.7.1 Introduction      126 

   3.3.7.2 Boundaries      127 

   3.3.7.3 Tracks      129 

   3.3.7.4 Mineral extraction     131 

   3.3.7.5 Significant trees     134 

   3.3.7.6 Charcoal burning platforms   136 

   3.3.7.7 Other platforms     138 



vi 

  3.3.8 Tree ring analysis      140 

  3.3.9 Ecological survey      141 

  3.3.10 Discussion       143 

 3.4 North Dean Wood       146 

  3.4.1 Site summary       146 

  3.4.2 Sources of evidence      146 

   3.4.2.1 Historical and archaeological data  146 

   3.4.2.2 Archaeological field survey   146 

   3.4.2.3 Charcoal platform excavation   147 

   3.4.2.4 Charcoal analysis     147 

   3.4.2.5 Tree ring analysis     147 

  3.4.3 Site description      148 

  3.4.4 Historical background     149 

   3.4.4.1 Medieval North Dean    149 

   3.4.4.2 The North Dean Trust    149 

   3.4.4.3 Dendrologia      153

  

  3.4.5 Archaeological background     154 

  3.4.6 Light detection and Ranging (LiDAR)   154 

  3.4.7 Archaeological survey     156 

   3.4.7.1 Introduction      156 

   3.4.7.2 Boundaries      159 

   3.4.7.3 Tracks      161 

   3.4.7.4 Mineral extraction     162 

   3.4.7.5 Charcoal burning platforms   165 

   3.4.7.6 Railway infrastructure    166 

  3.4.8 Ecological survey and historic woodland management 166 

  3.4.9 Tree ring analysis      169 

  3.4.10 Excavation       172 

  3.4.11 Charcoal analysis      173 

   3.4.11.1 Contexts      173 

   3.4.11.2 Taxa      174 

   3.4.11.3 Size       175 

   3.4.11.4 Age       176 

   3.4.11.5 Growth ring width     177 

   3.4.11.6 Ring growth patterns    177 

   3.4.11.7 Final ring and bark    178 



vii 

   3.4.11.8 Vitrification and tyloses    178 

   3.4.11.9 Radiocarbon dating    178 

   3.4.11.10 Charcoal analysis conclusions  178 

  3.4.12 Pollen analysis      180 

  3.4.13 Discussion       180

 3.5 Middleton Woods       183 

  3.5.1 Site summary       183 

  3.5.2 Sources of evidence      183 

   3.5.2.1 Historical data     183 

   3.5.2.2 Archaeological survey    184 

   3.5.2.3 Tree ring analysis     184 

   3.5.2.4 Ecological survey     184 

  3.5.3 Site description      184 

  3.5.4 Historical background     185 

   3.5.4.1 Medieval Middleton    186 

   3.5.4.2 Woodland use     188 

   3.5.4.3 Middleton wood books    189 

   3.5.4.4 Later history      191 

   3.5.4.5 Historic maps     192 

  3.5.5 Archaeological background     194 

  3.5.6 Light Detection and Ranging (LiDAR)   194 

  3.3.7 Archaeological survey     196 

   3.3.7.1 Introduction      196 

   3.3.7.2 Boundaries      198 

   3.5.7.3 Tracks      202 

   3.5.7.4 Mineral extraction     203 

   3.5.7.5 Platforms      206 

   3.5.7.6 Other features     206 

  3.5.8 Historic woodland management    207 

  3.5.9 Tree ring analysis      211 

  3.5.10 Ecological survey      214 

  3.5.11 Discussion       215 

 3.6 Callis Wood        217 

  3.6.1 Site summary       217  

  3.6.2 Sources of evidence      217 

   3.6.2.1 Historical and archaeological data  217 

   3.6.2.2 Archaeological field survey   217 

   3.6.2.3 Ecological survey     218 

   3.6.2.4 Tree ring analysis     218 

   3.6.2.5 Pollen and SCP analysis    218 

  3.6.3 Site description      219 

  3.6.4 Historical background     220 

   3.6.4.1 Medieval Erringden    220 



viii 

   3.6.4.2 Erringden deer park    221 

   3.6.4.3 18th century lease     223 

   3.6.4.4 20th century      224 

   3.6.4.5 Historic maps     225 

  3.6.5 Archaeological background     227 

  3.6.6 Light Detection and Ranging (LiDAR)   228 

  3.6.7 Archaeological survey     229 

   3.6.7.1 Introduction      229 

   3.6.7.2 Boundaries      231 

   3.6.7.3 Tracks      235 

   3.6.7.4 Mineral extraction     237 

   3.6.7.5 Charcoal burning platforms   238 

   3.6.7.6 Water management    240 

   3.6.7.7 Significant trees     241 

   3.6.7.8 Buildings      242 

   3.6.7.9 Other features     243 

  3.6.8 Ecological survey and historic woodland management 243 

  3.6.9 Tree ring analysis      247 

  3.6.10 Pollen and SCP analysis     248 

  3.6.11 Discussion       251 

 3.7 Hirst Wood        252 

  3.7.1 Site summary       252 

  3.7.2 Sources of evidence      252 

   3.7.2.1 Historical and archaeological data  252

  

   3.7.2.2 Archaeological field survey   252 

   3.7.2.3 Charcoal platform excavation   253 

   3.7.2.4 Charcoal analysis     253 

  3.7.3 Site description      254 

  3.7.4 Historical background     254 

   3.7.4.1 Medieval Hirst Wood    254 

   3.7.4.2 Thomas Proctor, Edward Cage and the 

    ill-fated blast furnace    254 

   3.7.4.3 New Hirst Mill     255 

   3.7.4.4 Woodland management in the 18th and 19th  

    centuries      257 

   3.7.4.5 20th century      258 

   3.7.4.6 Historic maps     258 

  3.7.5 Archaeological background     261 

  3.7.6 Light Detection and Ranging (LiDAR)   261 

  3.7.7 Archaeological survey     263 

   3.7.7.1 Introduction      263 

   3.7.7.2 Boundaries      264 

   3.7.7.3 Tracks      265 



ix 

   3.7.7.4 Mineral extraction     266 

   3.7.7.5 Charcoal burning platforms   267 

   3.7.7.6 New Hirst Mill and cottages   268 

   3.7.7.7 Tree morphology     270 

  3.7.8 Excavation       270 

  3.7.9 Charcoal analysis      274 

   3.7.9.1 Contexts      274 

   3.7.9.2 Taxa       274 

   3.7.9.3 Size       275 

   3.7.9.4 Age       276 

   3.7.9.5 Growth ring width     276 

   3.7.9.6 Ring growth patterns    277 

   3.7.9.7 Final ring and bark     277 

   3.7.9.8 Vitrification and tyloses    277 

   3.7.9.9 Radiocarbon dating    279 

   3.7.9.10 Charcoal analysis conclusions   279 

  3.7.10 Pollen analysis      280 

  3.7.11 Discussion       280 

 3.8 Ecological analysis       283 

  3.8.1 Survey data       283 

  3.8.2 WinTWIN       284 

  3.8.3 Ancient Woodland indicator lists    285 

  3.8.4 Discussion       287 

 3.9 Discussion of woodland case studies    291 

 

VOLUME II 

 

Chapter 4 Industrial case studies      295 

 4.1 Introduction        295 

  4.1.1 Existing research      295 

  4.1.2 Historical context      297 

  4.1.3 Transport and communication    300 

  4.1.4 The energy transition     302 

  4.1.5 The rationale for industrial case studies   306 

  4.1.6 Case study selection      306 

  4.1.7 The study area      309 

 4.2 Iron         310 

  4.2.1 Introduction       310 

  4.2.2 Geology       311 

  4.2.3 Medieval iron production     312 

  4.2.4 The water-powered bloomsmithy    319 

  4.2.5 The blast furnace      325 

  4.2.6 The Spencer syndicate     327 

  4.2.7 Conclusions       333 



x 

 4.3 Leather         336 

  4.3.1 Introduction       336 

  4.3.2 Historical and archaeological background  337 

  4.3.3 Collection of data      341 

  4.3.4 Discussion       348 

  4.3.5 Conclusions       357 

 4.4 Woolcombing and charcoal      359 

  4.4.1 Introduction       359 

  4.4.2 What is hand woolcombing?    359 

  4.4.3 A brief history of worsted production   363 

  4.4.4 The use of charcoal in hand woolcombing  369 

  4.4.5 The scale of the woolcombing industry   371 

  4.4.6 Quantification of charcoal demand    379 

  4.4.7 The nature of the charcoal supply chain   381 

  4.4.8 Conclusions       383 

Chapter 5 Discussion        385 

 5.1 Introduction        385 

 5.2 Medieval woodland in the South Pennines (1086 – 1500) 385 

 5.3 Early modern woodland in the South Pennines (1500-1700) 386 

 5.4 Industrialisation (1700-1850)      388 

 5.5 Industrial decline       392 

 5.6 Other industries        395 

 5.7 Regional patterns       396 

 5.8 Models of upland woodland history     399 

  5.8.1 Medieval woodlands      399 

  5.8.2 Post-medieval woodlands     402 

  5.8.3 Woodlands in the 20th century    407 

  5.8.4 Rackham’s lowland woodland    410 

 5.9 Analytical framework       416 

  5.9.1 The suitability of different approaches   417 

  5.9.2 Combination of methods     419 

 5.10 Wider application       421 

Chapter 6 Conclusion        422 

 6.1 Research aim        422 

 6.2 Objective 1 – Woodland case studies    422 

 6.3 Objective 2 – Industrial case studies     423 

 6.4 Objective 3 – Regional model of woodland history  424 

 6.5 Objective 4 – Analytical framework of complementary methods 425 

 6.6 Impact         426 

 6.7 Further work        427 

Published references        428 

Unpublished references        451 

Online resources         455 



xi 

Archive sources         456 

 

 

APPENDICES 

 

Appendix 1 Stonesheygate papers      458 

Appendix 2 North Dean Wood valuations     463 

Appendix 3.1 Sample recording sheet for archaeological field survey 465 

Appendix 3.2 Hardcastle Crags archaeological survey results  466 

 Appendix 3.2.1 Hollin Hall, Green Hirst and Abel Cote Woods 467 

 Appendix 3.2.2 Stonesheygate, Gibson, Ingham and  

  High Greenwood Woods      471 

 Appendix 3.2.3 Spring Wood      478 

 Appendix 3.2.4 Foul Scout, Shackleton, Walshaw and Over  

 Woods         480 

 Appendix 3.2.5 Hardcastle Crags monument database results 495 

Appendix 3.3 Knotts Wood archaeological survey results    497 

 Appendix 3.3.1 Knotts Wood archaeological survey results  498 

 Appendix 3.3.2 Knotts Wood monument database results  506 

Appendix 3.4 Callis Wood archaeological survey results   507 

 Appendix 3.4.1 Callis Wood archaeological survey results  508 

 Appendix 3.4.2 Callis Wood monument database results  518 

Appendix 4.1 Charcoal analysis of material from excavation at  

 Hardcastle Crags (HC17 CP1)      519 

Appendix 4.2 Charcoal analysis of material from excavation at  

 North Dean (ND17 CP3)       523 

Appendix 4.3 Charcoal analysis of material from excavation at  

 Hirst Wood (HW17 CP2)       525 

Appendix 4.4 Radiocarbon dating of charcoal     525 

Appendix 5 Tree ring sampling data      552 

Appendix 6.1 Soil monolith details      554 

Appendix 6.2 Pollen count data for monoliths from Callis Wood and  

 Hardcastle Crags        556 

Appendix 6.3 SCP and microcharcoal count data for monoliths from  

 Callis Wood and Hardcastle Crags     557 

Appendix 7.1 Ecological survey data      558 

Appendix 7.2 Comparison of site species lists and Ancient Woodland  

 indicator species lists for neighbouring regions    565 

Appendix 8 Iron production sites in West Yorkshire and East Lancashire 566 

Appendix 9 Historical data concerning leather industry in West Yorkshire 579 

Appendix 10.1 References to charcoal use in the hand woolcombing  

 trade          595 

Appendix 10.2 Calculation of drawback on soap duty    596 

Appendix 10.3 Soap tax drawback figures for Yorkshire and  



xii 

 Lancashire 1810-1850       597



xiii 

List of figures 

Figure 1.1 - Diagram of research project structure    3 

Figure 1.2 – The location of the study area in the British Isles.  5 

Figure 1.3 – Study area, towns and topography of the South Pennine  

 region.         5 

Figure 1.4 – Bedrock geology of the study area.    7 

Figure 1.5 – The study area and urban land use.    8 

Figure 1.6 – Total woodland cover around the study area.   12 

Figure 1.7 – Woodland around the study area included in the  

 Ancient Woodland Inventory.      12 

Figure 3.1 – Location of woodland case study sites.     29 

Figure 3.2 – Cumulative taxa proportions from analysis of charcoal  

  fragments from Hirst Wood.     36 

Figure 3.3 - Hardcastle Crags woodland and surrounding area.  52 

Figure 3.4 - A portion of the Heptonstall Poor Rate Valuation map of  

 1835 showing woodlands on the western side of Hebden Water. 54 

Figure 3.5 - Named woodlands around Hardcastle Crags in the  

 early 1800s.         55 

Figure 3.6 - Settlements around Hardcastle Crags in the mid-19th  

 century and walled lanes connecting them to the wooded valleys. 56 

Figure 3.7 - The locations of Ingham and Stonesheygate Woods.  58 

Figure 3.8 – Hardcastle Crags archaeological survey area.   62 

Figure 3.9 - Distribution of all features of archaeological interest  

 recorded during the survey of Hardcastle Crags.   63 

Figure 3.10 - Dry stone walls recorded as the external boundary of the 

 woodlands of Hardcastle Crags.      64 

Figure 3.11 - Low, rough boulder walls representing current or lost  

 woodland divisions within Hardcastle Crags.    66 

Figure 3.12 - Dry stone walls forming enclosures within the woodlands  

 of Hardcastle Crags.       69 

Figure 3.13 - Tracks which were not recorded during the survey of  

 Hardcastle Crags, but are highly likely to be historically significant. 70 

Figure 3.14 - Larger tracks within the woodlands of Hardcastle Crags. 71 

Figure 3.15 - Smaller tracks within the woodlands of Hardcastle Crags. 72 



xiv 

Figure 3.16 -The archaeology of woodland management infrastructure  

 in Ingham Wood.        74 

Figure 3.17 - Location of bloomery slag mound and scatter in  

 Walshaw Wood.        76 

Figure 3.18 - ‘Scoops’ out of the hillside in Spring Wood, possible  

 sites of small-scale mineral extraction.     78 

Figure 3.19 - Charcoal burning platforms identified during the survey of 

 Hardcastle Crags.         80 

Figure 3.20 - Features associated with the late 19th century railway  

 and Hell Holes quarry.       83 

Figure 3.21 - The one area of significant old trees found in Foul Scout  

 Wood.          85 

Figure 3.22 – Location of excavated charcoal platform in Hardcastle  

 Crags.          86 

Figure 3.23 – Section of excavated charcoal burning platform in  

 Hardcastle Crags.        88 

Figure 3.24 – Charcoal taxa distributions across contexts from  

 excavation of Hardcastle Crags charcoal burning platform.  89 

Figure 3.25 – Size distribution of charcoal fragments by context from  

 excavation of Hardcastle Crags charcoal burning platform.  90 

Figure 3.26 – Age distribution of charcoal fragments by context from  

 excavation of Hardcastle Crags charcoal burning platform.  91 

Figure 3.27 – Mean ring width of charcoal fragments by context from  

 excavation of Hardcastle Crags charcoal burning platform.  92 

Figure 3.28 – Charcoal growth ring patterns across contexts from  

 excavation of Hardcastle Crags charcoal burning platform.  93 

Figure 3.29 – Location of soil monolith taken for pollen and SCP analysis. 98 

Figure 3.30 – Results of pollen, SCP and microcharcoal analysis from 

 Hardcastle Crags.        100 

Figure 3.31 - Knotts Wood and surrounding area.    106 

Figure 3.32 - Knotts Wood as shown on the 1805 Poor Law Valuation  

 map of Stansfield township.      109 

Figure 3.33 - 1805 Poor Law Valuation map of Stansfield township. 109 

Figure 3.34 - Knotts Wood as shown on the 1833 Poor Law Valuation  



xv 

 map of Stansfield township.      110 

Figure 3.35 - 1833 Poor Law Valuation map of Stansfield township. 110 

Figure 3.36 - Knotts Wood as shown on the Ordnance Survey map  

 of 1853.         112 

Figure 3.37 - Knotts Wood as shown on the Ordnance Survey map  

 of 1894.         112 

Figure 3.38 – Knotts Wood as shown on the Ordnance Survey map  

 of 1932.         113

  

Figure 3.39 - Extent of Knotts Wood in 1805 and 1848.   114 

Figure 3.40 - Extent of Knotts Wood in 1893 and present day.  115 

Figure 3.41 - The 1841 residences of individuals working in Knotts  

 Wood in 1838.        118 

Figure 3.42 - Dates of recorded wood sales from the Hartley Royd  

 estate and a possible pattern of oak-dominated coppice cycle. 120 

Figure 3.43 - LiDAR 50cm DTM slope model detailing the extent of 

 coverage across Knotts Wood and surrounding area.        122 

Figure 3.44 - Detail of LiDAR 50cm DTM slope model coverage of  

 Knotts Wood.        123 

Figure 3.45 - Detail of LiDAR 25cm DTM slope model coverage of  

 Knotts Wood.          123 

Figure 3.46 – Knotts Wood archaeological survey area with wooded  

 areas (NFI) and ancient woodland (AWI).    124 

Figure 3.47 - Total distribution of features of archaeological interest  

 recorded during the archaeological survey of Knotts Wood.   125 

Figure 3.48 - Boundaries recorded during the archaeological survey  

 of Knotts Wood.        126 

Figure 3.49 - Tracks and quarries recorded during the archaeological  

 survey of Knotts Wood.       129 

Figure 3.50 - LiDAR image of part of Knotts Wood with recorded  

 quarrying features outlined in red.     133 

Figure 3.51 - Significant trees and charcoal burning platforms identified  

 during the archaeological survey of Knotts Wood.   134 

Figure 3.52 - Buildings, other platforms and features identified during  



xvi 

 the archaeological survey of Knotts Wood.    138 

Figure 3.53 – Tree ring data from stool (KW1) and stem (KW2) of  

 multi-stemmed oak in Knotts Wood.     141 

Figure 3.54 – Tree ring data from stems (KW3 and KW4) of  

 multi-stemmed oak in Knotts Wood.     141 

Figure 3.55 – Flora community zones identified during ecological  

 survey of Knotts Wood.       143 

Figure 3.56 – North Dean Wood, denoted by red arrow, and  

 surrounding area.        148 

Figure 3.57 – Proportional values of different woodland products by  

 category in 1847 and 1854.      151 

Figure 3.58 – Pole and timber tree species making up the North Dean  

 Wood valuations of 1847-1880.      152 

Figure 3.59 - LiDAR 1m DTM slope model detailing the western part of  

 North Dean Wood and archaeological survey area.   155 

Figure 3.60 - Detail of LiDAR 1m DTM slope model coverage of the  

 eastern section of North Dean Wood and archaeological  

 survey area.         156 

Figure 3.61 - Total distribution of features of archaeological interest  

 recorded during the survey of the western part of North  

 Dean Wood.          157 

Figure 3.62 - Total distribution of features of archaeological interest  

 recorded during the survey of the eastern part of North  

 Dean Wood.          157 

Figure 3.63 - Boundaries recorded during the archaeological survey of  

 the western section of North Dean Wood.    158 

Figure 3.64 - Boundaries recorded during the archaeological survey of  

 the eastern section of North Dean Wood.    158 

Figure 3.65 - Tracks and quarry workings recorded during the  

 archaeological survey of the western section of North Dean  

 Wood.          160 

Figure 3.66 - Tracks and quarry workings recorded during the  

 archaeological survey of the eastern section of North Dean  

 Wood.          161 



xvii 

Figure 3.67 – Charcoal burning platforms and other features identified  

 during the archaeological survey of the western part of North  

 Dean Wood.         164 

Figure 3.68 - Charcoal burning platforms and other features identified  

 during the archaeological survey of the eastern part of North  

 Dean Wood.         164 

Figure 3.69 – Charcoal burning platforms in the western part of North  

 Dean Wood identifiable on LiDAR slope model.   166 

Figure 3.70 – Location of trees sampled for growth ring analysis in North  

 Dean Wood.         168 

Figure 3.71 - Tree ring data from stems (ND1, 2 and 4) and stool (ND3)  

 of multi-stemmed oak in North Dean Wood.    169 

Figure 3.72 - Tree ring data from trunk of beech (ND5) in North Dean  

 Wood.          171 

Figure 3.73 – Location of excavated charcoal platform in North Dean  

 Wood.          172 

Figure 3.74 – Charcoal taxa distributions across contexts from  

 excavation of North Dean Wood charcoal burning platform.  174 

Figure 3.75 – Size distribution of charcoal fragments by context from  

 excavation of North Dean Wood charcoal burning platform.  175 

Figure 3.76 – Age distribution of charcoal fragments by context from  

 excavation of North Dean Wood charcoal burning platform.  176 

Figure 3.77 – Mean ring width of charcoal fragments by context from  

 excavation of North Dean Wood charcoal burning platform.  177 

Figure 3.78 – Middleton Woods and surrounding area.   185 

Figure 3.79 – Township of Middleton-cum-Stubham on the Ordnance  

 Survey map of 1853.       187 

Figure 3.80 – Middleton Woods on the Ordnance Survey map of 1853. 192 

Figure 3.81 - Middleton Woods on the Ordnance Survey map of 1894. 193 

Figure 3.82- Middleton Woods on the Ordnance Survey map of 1910. 193 

Figure 3.83 - Middleton Woods on the Ordnance Survey map of 1948. 194 

Figure 3.84 - LiDAR 1m DTM slope model detailing the western part of 

 Middleton Woods and archaeological survey area.   195 

Figure 3.85 - Detail of LiDAR 1m DTM slope model coverage of the  



xviii 

 eastern section of Middleton Woods and archaeological survey  

 area.          196 

Figure 3.86 - Total distribution of features of archaeological interest  

 recorded during the survey of Middleton Woods.    197 

Figure 3.87 - Boundaries recorded during the archaeological survey of 

  Middleton Woods.        198 

Figure 3.88 - Tracks and quarry workings recorded during the  

 archaeological survey of Middleton Woods.    202 

Figure 3.89 - Platforms and other features identified during the  

 archaeological survey of Middleton Woods.    205 

Figure 3.90 – Areas of historic woodland management in Middleton  

 Woods.         208 

Figure 3.91 - Tree ring data from single-stemmed oak (MW1), stool of  

 multi-stemmed oak (MW2) and stem of multi-stemmed oak  

 (MW3) in Middleton Woods.      211 

Figure 3.92 - Tree ring data from two stems of multi-stemmed alder  

 (MW4 and MW5) in Middleton Woods.     212 

Figure 3.93 - Tree ring data from stool (MW6) and stem (MW7) of multi- 

 stemmed alder in Middleton Woods.     212 

Figure 3.94 – National Vegetation Classification communities in  

 Middleton Woods.        215 

Figure 3.95 – Callis Wood and surrounding area.    219 

Figure 3.96 – Erringden township showing southern boundary of  

 medieval deer park (post-1385) and probable locations of  

 14th century vaccaries and demesne pasture within the township. 222 

Figure 3.97 – Callis Wood, Horsehold Wood and Edge End Plantation  

 as shown on Ordnance Survey map of 1853.    225 

Figure 3.98 - Callis Wood, Horsehold Wood and Edge End Plantation  

 as shown on Ordnance Survey map of 1894.    226 

Figure 3.99 - Callis Wood, Horsehold Wood and Edge End Plantation  

 as shown on Ordnance Survey map of 1908.    227 

Figure 3.100 - LiDAR 2m DTM slope model Callis Wood and  

 archaeological survey area.      229 

Figure 3.101 - Total distribution of features of archaeological interest  



xix 

 recorded during the survey of Callis Wood.     230 

Figure 3.102 - Boundaries recorded during the archaeological survey  

 of Callis Wood.        231 

Figure 3.103 - Tracks and quarry workings recorded during the  

 archaeological survey of Callis Wood.     235 

Figure 3.104 – Charcoal burning platforms, water management features  

 and significant trees identified during the archaeological survey  

 of Callis Wood.        238 

Figure 3.105 – Buildings and other features identified during the  

 archaeological survey of Callis Wood.     242 

Figure 3.106 – Ecological zones identified during survey of Callis Wood  

 with NVC classifications.       243 

Figure 3.107 – Tree ring data from stem (CW1) and stool (CW2) of  

 multi-stemmed alder in Callis Wood.     247 

Figure 3.108 – Location in Callis Wood of tree sampled for growth ring  

 analysis and soil sample taken for pollen and SCP analysis.  248 

Figure 3.109 – Results of pollen, SCP and microcharcoal analysis from  

 Callis Wood.         250 

Figure 3.110 – Hirst Wood and surrounding area.    253 

Figure 3.111 – Section of Thomas Jefferys 1772 map showing Hirst  

 Wood and New (Hirst) Mill.      259 

Figure 3.112 – Hirst Wood on the Ordnance Survey map of 1852.  260 

Figure 3.113 - Hirst Wood on the Ordnance Survey map of 1909.  260 

Figure 3.114 - Hirst Wood on the Ordnance Survey map of 1933.  261 

Figure 3.115 - LiDAR 50m DTM slope model of Hirst Wood and the 

 archaeological survey area.      262 

Figure 3.116 - Detail of LiDAR 50cm DTM slope model coverage of the  

 western section of Hirst Wood showing small quarries, charcoal  

 burning platforms, tracks and the site of New Hirst Mill.  263 

Figure 3.117 - Total distribution of features of archaeological interest  

 recorded during the survey of Hirst Wood.    264 

Figure 3.118 – Location of excavated charcoal platform in Hirst Wood. 271 

Figure 3.119 - Section of excavated charcoal burning platform in Hirst  

 Wood.          273 



xx 

Figure 3.120 – Charcoal taxa distributions across contexts from  

 excavation of Hirst Wood charcoal burning platform.   274 

Figure 3.121 – Size distribution of charcoal fragments by context from 

 excavation of Hirst Wood charcoal burning platform.   275 

Figure 3.122 – Age distribution of charcoal fragments by context from 

 excavation of Hirst Wood charcoal burning platform.   276 

Figure 3.123 – Mean ring width of charcoal fragments by context from 

 excavation of Hirst Wood charcoal burning platform.   277 

Figure 3.124 – Grouping of ecological zones based on their statistical  

 similarity.         285 

Figure 3.125 – Major changes in use of case study woodlands.  292 

Figure 4.1 – Population of Bradford township, borough and parish  

 between 1780 and 1851.       299 

Figure 4.2 – Canal and rail networks around the South Pennines  

 in 1851.         301 

Figure 4.3 – Canal and rail networks around the South Pennines   

 in 1881.         302 

Figure 4.4 – Distribution of charcoal-fuelled iron production sites  

 across West Yorkshire and East Lancashire    311 

Figure 4.5 – A model of charcoal demand from medieval bloomery  

 sites across West Yorkshire and East Lancashire.   317 

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

 Tudor water-powered bloomsmithies across West Yorkshire  

 and East Lancashire.       322 

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.        329 

Figure 4.8 – Distribution of tanners identified in the published volumes  

 of the Wakefield Court Rolls covering the years 1274 to 1352. 344 

Figure 4.9 – Distribution of tanners identified from the online catalogue of  

 the West Yorkshire Archive Service during the period 1528-1599. 345 

Figure 4.10 – Distribution of tanners identified from the online catalogue of  

 the West Yorkshire Archive Service during the period 1600-1649. 345 



xxi 

Figure 4.11 – Distribution of tanners identified from the online catalogue of  

 the West Yorkshire Archive Service during the period 1650-1699. 346 

Figure 4.12 – Distribution of tanners identified from the online catalogue of  

 the West Yorkshire Archive Service during the period 1700-1749. 346 

Figure 4.13 – Distribution of tanners identified from the online catalogue of  

 the West Yorkshire Archive Service during the period 1750-1799. 347 

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).   347 

Figure 4.15 – Number of tanners and tanneries identified from WYAS  

 records and Baines (1822).      348 

Figure 4.16 – Cottingley Bridge tannery as shown on the 1852 Ordnance 

  Survey six inch map.       350 

Figure 4.17 – All tanners identified in West Yorkshire during the period  

 1274-1849 over bedrock geology of the region.   351 

Figure 4.18 – Links between tanneries and woodlands from which bark  

 was obtained during the period.      352 

Figure 4.19 – Links between tanneries and woodlands from which bark  

 was obtained during the period 1700-1749.    353 

Figure 4.20 – Links between tanneries and woodlands from which bark  

 was obtained during the period 1750-1799.    353 

Figure 4.21 – Distance from which tanneries in West Yorkshire obtained  

 their bark during the period 1650-1799.     354 

Figure 4.22 – The number of combing machines and value of hand combs  

 in stock at Black Dyke Mills, Queensbury, from 1837 to 1860. 369 

Figure 4.23 – Value of soap tax drawback by worsted manufacturers in  

 different districts in 1810.       377 

Figure 4.24 – Value of soap tax drawback by worsted manufacturers in  

 different districts in 1820.       377 

Figure 4.25 – Value of soap tax drawback by worsted manufacturers in  

 different districts in 1830.       378 

Figure 4.26 – Value of soap tax drawback by worsted manufacturers in  

 different districts in 1840.       378 

Figure 4.27 – Model of the changing demand for charcoal from  



xxii 

 woolcombing in West Yorkshire and East Lancashire, 1690-1860. 381 

Figure 5.1 – Zones of landscape characteristics in England and Wales  

 used in Rackham’s models of woodland history.   411 

Figure 5.2 – The contribution of different research methods to the various 

 aspects of woodland history.      420



xxiii 

List of plates 

 

Plate 3.1 - Handbill advertising sale of timber from Stonesheygate and  

 Mould Grain (Ingham) Woods, 1849.     60 

Plate 3.2 - Typical post-medieval external woodland boundary wall. 65 

Plate 3.3 - Typical low, rough boulder wall forming boundary between  

 named woodlands.        67 

Plate 3.4 - Low boulder wall around flat area adjacent to river south of  

 Gibson Mill, forming an enclosure which is now wooded.  68 

Plate 3.5 - Worn, narrow path through Walshaw Wood.   73 

Plate 3.6 - Wide, rubble-surfaced post-medieval track in High  

 Greenwood Wood.        74 

Plate 3.7 - Gateway between Foul Scout Wood and walled lane  

 running between fields up to Shackleton.    75 

Plate 3.8 - Bloomery slag and charcoal found in the cut bank at the 

 ranging pole and 20m along the track.     77 

Plate 3.9 - Piece of slag from feature FS084.     77 

Plate 3.10 - ‘Scoop’ out of the hillside in Spring Wood.   78 

Plate 3.11 - Charcoal burning platform bisected by stone-surfaced track  

 leading to Shackleton.       79 

Plate 3.12 - Stone quarry alongside the track at the top of Abel Cote  

 Wood.          82 

Plate 3.13 - Weir constructed of cast iron across Hebden Water, serving  

 a culvert taking water to one of the mill ponds above Gibson Mill. 84 

Plate 3.14 – Excavation of charcoal burning platform in Hardcastle  

 Crags.          87 

Plate 3.15 - Upper Calder valley looking east from Cornholme towards 

 Todmorden. The hillside on the left shows what was New Ley  

 Wood and part of Knotts Wood.      107 

Plate 3.16 - Advertisement for sale of trees in Hartley Royd, Knotts and  

 Back Woods.        108 

Plate 3.17 - Typical post-medieval dry stone wall forming western  

 boundary of Knotts Wood.       127 

Plate 3.18 - Wide field clearance wall forming eastern boundary of  



xxiv 

 Knotts Wood.        128 

Plate 3.19 - Wide trackway leading down from the large Knotts Quarry  

 and joining Knotts Road.       130 

Plate 3.20 - The quarry face at Knotts Quarry.     131 

Plate 3.21 - Stone working landscape with numerous mounds and pits  

 formed from the dumping of waste material.    132 

Plate 3.22 - Multi-stemmed oak (Quercus petraea) tree typical of the  

 areas of significant trees recorded within the remnants of Knotts  

 Wood.          135 

Plate 3.23 - Charcoal burning platform in Knotts Wood.   136 

Plate 3.24 - Feature 39, a double platform with stone retaining walls. 139 

Plate 3.25 – Dry stone wall forming woodland boundary.   160 

Plate 3.26 – Substantial track with stone retaining wall running through  

 the eastern section of North Dean Wood.    162 

Plate 3.27 – Substantial stone quarry with trackway in foreground.  163 

Plate 3.28 – Charcoal burning platform in North Dean Wood.  165 

Plate 3.29 – Multi-stemmed oak in North Dean Wood.   168 

Plate 3.30 – Beech tree sampled for growth ring analysis located in  

 centre of charcoal burning platform.     171 

Plate 3.31 – Excavation of charcoal burning platform in North Dean  

 Wood.          173 

Plate 3.32 - Typical post-medieval dry stone wall forming northern  

 boundary of Hudson Wood.      200 

Plate 3.33 – Boundary feature in Nell Bank Wood consisting of bank,  

 ditch and line of stones.       201 

Plate 3.34 - Terraced trackway through Hudson Wood.   203 

Plate 3.35 – Area of quarry workings in Hudson Wood with mature oak  

 and hazel understorey.       205 

Plate 3.36 – Silted up pond in Nell Bank Wood.    207 

Plate 3.37 – Multi-stemmed alder (Alnus glutinosa) in Hudson Wood  

 arranged in lines with drainage ditches adjacent.   209 

Plate 3.38 –  Very large multi-stemmed alder (Alnus glutinosa) in Middleton 

 Woods, the source of tree ring samples MW4 and MW5.  213 

Plate 3.39 – Aerial photograph of 1948 showing extensive felling in  



xxv 

 Callis Wood during the Second World War.    224 

Plate 3.40 – Earth bank within Callis Wood, likely the boundary of the  

 medieval Erringden deer park.      232 

Plate 3.41 – Low dry stone wall constructed of large, rough boulders.  

 Forms part of two small enclosures in Horsehold Wood.  234 

Plate 3.42 – Route of main track through Callis Wood before late 19th  

 century improvement.       236 

Plate 3.43 – Stone quarry with spoil heaps and working face.  237 

Plate 3.44 – Charcoal burning platform in Horsehold Wood on steep  

 wooded slope.        239 

Plate 3.45 – Stone culvert extending from the watercourse of Beaumont  

 Clough in a northerly direction around the hillside between the  

 135m and 140m contours.       240 

Plate 3.46 – NVC W11 woodland in zone 1 of Callis Wood, with canopy  

 dominated by regeneration of Betula pubescens and a grassy  

 field layer consisting of Holcus mollis, Deschampsia flexuosa and 

 Agrostis capillaris.        245 

Plate 3.47 – Multi-stemmed alder (Alnus glutinosa) in Callis Wood  

 sampled for tree ring analysis.      246 

Plate 3.48 – New Hirst Mill in 1890.      256 

Plate 3.49 – Dry stone wall constructed of both irregular stone and  

 regular dressed stone, likely marking a division of ownership  

 when the adjacent railway was constructed.    265 

Plate 3.50 – This sunken track is the main route through Hirst Wood  

 running east-west to New Hirst Mill.     266 

Plate 3.51 – Sandstone quarry at the north-west end of Hirst Wood and 

 adjacent to the Leeds and Liverpool canal.    267 

Plate 3.52 – Charcoal burning platform in Hirst Wood.   268 

Plate 3.53 – Sluice or wheel pit at the site of New Hirst Mill.    269 

Plate 3.54 - Remains of mill workers’ cottages adjacent to the site of  

 New Hirst Mill.        270 

Plate 3.55 – Excavation of charcoal burning platform in Hirst Wood. 272 

Plate 4.1 - Woolcombers at work.       362 

Plate 5.1 – Cattle grazing in Callis Wood, December 2009.   409  



xxvi 

List of Tables 

 

Table 3.1 – Grid references of woodland case study sites.   29 

Table 3.2 – DAFOR scale for flora quantification.    47 

Table 3.3 – Radiocarbon dates of charcoal fragments from excavation of 

 Hardcastle Crags charcoal burning platform.    93 

Table 3.4 – Radiocarbon dates of charcoal fragments from excavation of  

 North Dean charcoal burning platform.     178 

Table 3.5 – Radiocarbon dates of charcoal fragments from excavation of  

 Hirst Wood charcoal burning platform.     278 

Table 3.6 – Comparison of site species lists with regional Ancient  

 Woodland flora indicator lists.      286 

Table 3.7 – Forms of historical disturbance to ground flora communities  

 across case study woodlands.      288 

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).      374



xxvii 

Abbreviations used in the text 
 
ASNW – Ancient and Semi-Natural Woodlands 

AWI – Ancient Woodland Inventory 

BGS – British Geological Survey 

GPS – Global Positioning System 

HBLHSA – Hebden Bridge Local History Society Archives 

HER – Historic Environment Record 

LA – Lancashire Archives (Preston) 

LiDAR – Light Detection and Ranging 

NA – Nottinghamshire Archives 

NFI – National Forest Inventory 

NVC – National Vegetation Classification 

OS – Ordnance Survey 

PAWS – Plantation on Ancient Woodland Sites 

SCP – Spheroidal carbonaceous particle 

WYAAS – West Yorkshire Archaeological Advisory Service 

WYAS(H) – West Yorkshire Archive Service (Halifax) 

WYJS – West Yorkshire Joint Services



1 

Chapter 1 Introduction 

Although much is known about certain aspects of medieval and post-medieval 

industrialisation of the South Pennines, there has been little research on how 

the upland landscape contributed to, and was affected by, this process. A 

woodland history of the region has never been attempted and many questions 

remain unanswered, such as: To what extent was woodland management 

shaped by industrial forces? How did this change during the widespread 

adoption of fossil fuels in industrial processes? How did woodlands relate to the 

surrounding landscape and patterns of land tenure? Some of these issues have 

been addressed for neighbouring regions (see chapter 2), but it is becoming 

increasingly clear that upland economies were historically diverse and faced 

different pressures and opportunities. Some of the major industrial consumers 

of woodland products in the wider region of which the South Pennines is a part, 

including West Yorkshire and east Lancashire, have received little historical 

attention. How did the iron smelting, leather and woolcombing industries use 

woodland products, what did their supply chains look like and how did their 

scale of demand change over time?  

 

The impact of industrial forces on woodland ecology requires further 

investigation. Work in South Yorkshire (e.g. Rotherham and Beswick 1993) has 

demonstrated that direct effects, such as pollution or disturbance, can 

impoverish woodland flora, but the consequences of the many indirect effects, 

such as changing management systems, have yet to be explored fully. Many 

questions remain to be answered, such as whether identifiable management 

histories lead to particular ecological communities in upland woodlands. 

 

Upland regions often have few surviving historical records, so a range of 

investigative approaches are required to understand the ecology of past 

environments and how they have changed. The combination of scientific and 

historical disciplines has been applied many times to understanding past 

woodland use, but further analysis of the suitability and limitations of various 

techniques when applied together is an important part of improving the toolkit 

available to the woodland researcher.   
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1.1 Aim and objectives 

The aim of this research is 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 can be broken down into the following objectives: 

1. To construct histories of six case study woodlands across the region 

using a range of historical, archaeological and ecological methods as discussed 

in chapter 3. 

2. To investigate the regional economic history of woodland management 

and production with particular focus on influential industries as detailed in 

chapter 4. 

3. To create a model of upland woodland history of the South Pennines. 

This is the main output from the research. In addition to standing as a regional 

history, it contributes to our understanding of other upland wooded landscapes 

and their relationship to the wider landscape of the British Isles (chapter 5). 

4. To assess the multidisciplinary approaches adopted, their 

complementarity and the limitations encountered (chapters 3.1 and 5).  
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Figure 1.1 - Diagram of research project structure. 

 

1.2 Methodologies 

The multidisciplinary nature of the project necessitates the use of a range of 

methods and often different styles of investigation. Rather than using all 

methods in all situations, they are treated as a toolbox, with the most 

appropriate being applied to each site or area of research (figure 1.1). They 

include historical research, archaeological field survey, archaeological 

excavation, GIS analysis, ecological survey, tree morphology, tree ring analysis, 

anthracology and palynology. In order to maintain the integrity of the research 

their use is carefully structured and targeted though case study site selection 

criteria (see chapter 3.1). 

Research into the regional woodland economy relies on historical records, 

archaeological reports and the combination of secondary literature in novel 

ways, to form three industrial case studies (chapter 4). Analysis of data will then 

consist of placing woodland case studies in the context of the regional story in 

order to tease apart similarities and differences in changing woodland use 

across the region as well as helping to explain those changes. 
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1.3 Project partnerships 

Much of this research was conducted in partnership with Pennine Prospects, a 

regional organisation whose project Celebrating Our Woodland Heritage runs 

from 2016 to 2020. It aims “to identify, record and interpret the historic 

environment of woodlands across the South Pennines” and wherever possible 

to “provide the opportunity for members of the public, heritage and youth groups 

to engage and contribute towards the investigations” (Atkinson 2016). It is jointly 

funded by Yorkshire Water, Heritage Lottery Fund, Green Bank Trust and 

Newground Together. This partnership created the opportunity to be involved in 

extensive archaeological surveys of woodland sites across the region as well 

the archaeological excavation of three charcoal burning platforms. The 

processes by which these were undertaken are described in more detail in 

chapter 3.1. 

The examination of case study woodlands also necessitated close working 

relationships with private landowners, institutions such as the National Trust and 

various local authorities, especially Calderdale Metropolitan Borough Council 

and Bradford Metropolitan Borough Council. 

Information was provided by West Yorkshire Joint Services, both from the 

Historic Environment Record and from ecological survey data. The primary 

archaeological, historical and ecological data produced during this project were 

fed back to that organisation. 

 

1.4 Study area 

The study area for this project covers much of the region known as the South 

Pennines, which is defined by Natural England as National Character Area 36 

(2014). This usefully encapsulates the upland area between the Yorkshire Dales 

to the north and the Peak District to the south (figure 1.2). It is a region with a 

distinctive culture, landscape and history. This project focuses on the eastern 

part of NCA36 and does not examine the western area of Rossendale due to 

capacity constraints and the availability of evidence (figure 1.3). The eastern 

boundary varies slightly from that of NCA36 to include two case study 

woodlands (chapter 3.1).  
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Figure 1.2 – The location of the study area in the British Isles. 

 

Figure 1.3 – Study area, towns and topography of the South Pennine region. 
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The area was chosen for a number of reasons. Firstly, its woodlands are, to 

some extent, known to the author. Secondly, there have been no major studies 

into the woodland history of the region. Thirdly, it offers a rare lens through 

which to examine landscape use: an upland region that has, over the last 400 

years, been characterised by a process of intensive industrialisation and whose 

character and history, though not uniform, have a suitable degree of unity. An 

understanding of the characteristics of the study area, both historically and 

physically, is essential for achieving the project objectives. 

 

The apparent pastoral historic landscape of much of the South Pennines is, on 

closer inspection, one of dual economy: a combination of small-scale farming 

with cottage industry, particularly textile production. Dramatic increases in 

population density and economic activity from the 1500s onwards are 

attributable to the flourishing woollen trade, which continued to dominate the 

economy of the region through the mechanisation and urbanisation of the 

'industrial revolution' until the collapse of the industry in the first half of the 20th 

century. Existing histories of the South Pennines tend to focus on this industrial 

textile past, which is understandable given its fundamental role in the social and 

economic changes of the region. This is explored further in chapter 4. Although 

the effect of the landscape upon industry is widely acknowledged in terms of 

water power and coal supply (Palmer and Neaverson 1994), there is little 

written about the extensive effects of industry on the landscape.  

 

The geology of the South Pennines is dominated by the Millstone Grit series 

consisting of Namurian sandstone, siltstone and mudstone, and flanked on the 

east and west by the Lower Coal Measures formations (figure 1.4). The most 

common soils are wet acid loams of low fertility over clay or sandy subsoils 

depending on locality, featuring associations such as Belmont 651a and 

Wilcocks 1 721c (Cranfield University 2019). The topography is characterized 

by large moorland plateaus rising to over 500 metres above sea level whose 

soils are generally blanket bog or degrading peat. They are surrounded by 

upland farms occupying the land between moor and valley. Rivers flowing east 
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include the Colne, Calder, Aire and Wharfe. Urban conurbations exist to the 

west and east, extending into the study area on the eastern side (figure 1.5).  

 

 

Figure 1.4 – Bedrock geology of the study area. 
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Figure 1.5 – The study area and urban land use. 

 

1.5 Woodland in the South Pennines 

Broadleaved woodland in the study area covers 3737ha, or 4.48%, of a total 

land area of 834km2, with a further 0.85% of conifers (figure 1.6) The 

broadleaved woodland is typically found on steeper ground, the valley- and 

clough-sides, and most commonly consists of oak woods including the National 

Vegetation Classification (NVC) communities W16 (Quercus spp. - Betula spp. 

– Deschampsia flexuosa), W10e (Quercus robur - Pteridium aquilinum – Rubus 

fruticosus, Acer pseudoplantanus – Oxalis acetosella) and W11 (Quercus 

petraea - Betula pubescens - Oxalis acetosella) (after Rodwell 1991). Less 

common, but locally important, are wet woodlands of the W7 (Alnus glutinosa - 

Fraxinus excelsior - Lysimachia nemorum) type (West Yorkshire Local Sites 

Partnership 2011). Woodlands in the region tend to be small. The National 

Forest Inventory gives a mean woodland parcel size of 2.74ha for all 

broadleaved woodland, and the Ancient Woodland Inventory (AWI) (Natural 

England 2015) gives a mean ancient woodland size of 6.35ha. These data are 

subject to wide variation in methods of collection such as the AWI assessing 

only woodlands with a minimum size of 2ha, so they should not be compared 
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too closely. They do, however, give a suitable indication of the situation. Trees 

outside of woodlands are relatively rare in comparison to other parts of Britain, 

including other upland regions such as the Yorkshire Dales. Field boundaries 

almost exclusively consist of dry stone walls. Trees along these boundaries are 

only occasional, and trees within agricultural fields are not a prominent feature 

of the landscape. Most non-woodland trees surround settlements and farms. 

 

Past changes in the trees and woodlands of the South Pennines have been 

studied in relation to local pollen cores from only moorland contexts (Williams 

and Switsur 1985; Bartley and Chambers 1992; Ryan and Blackford 2010). The 

mid-Holocene (6000-4000 BC) seems to have been a key period, during which 

a predominantly wooded landscape consisting of birch (Betula spp.), hazel 

(Corylus avellana), oak (Quercus spp.) and alder (Alnus glutinosa) began to 

open up through the combined action of climate and human activity. The higher 

land, up to 550m above sea level, lost its tree cover entirely and began the 

accumulation of peat. The woodland cover of the region has, since this period, 

been low. There is little evidence for Neolithic or Bronze age woodland 

clearance, but there appears to have been a phase of clearance during the Iron 

age (Bartley 1975). This is also seen in the Peak District and it has been 

suggested that from around 400 BC there was a distinct increase in the use of 

the Pennine uplands for transhumance grazing (Hicks 1972; Tallis and Switsur 

1973). Further woodland clearance can be dated to the 9th and 10th centuries 

AD, followed by an increase in arboreal pollen in the late medieval period. Since 

that time there has been a decrease in tree cover, which is represented most 

dramatically in the pollen record in the sequences for hazel and alder, with only 

a slight decrease in levels of oak pollen (Bartley and Chambers 1992). 

 

Historical investigation of woodland history in the South Pennines is negligible. 

Faull and Moorhouse (1981) plotted the distribution of place names in West 

Yorkshire containing elements associated with woodlands and clearance, such 

as the Old English lēah, sceaga and wudu, and the Scandinavian lundr and 

skógr. They found that these elements were generally evenly distributed 

amongst settled areas extending from the steep valleys of the Millstone Grit to 
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the Middle Coal Measures. Although the limestone to the east of the county 

does appear to have undergone early clearance, their suggestion of two pre-

Domesday zones to the west, one extensively wooded and one only partially 

wooded, is not particularly well supported by the evidence.  

 

The fragmentary evidence from the Domesday book presents an image of 

South Pennine woodlands dominated by wood pasture (Palmer et al. 2011). 

Only silva pastilis, or wood pasture, is mentioned in the entry for the extensive 

manor of Wakefield, which covered the majority of Calderdale. Vills in the Aire 

valley similarly only contained silva pastilis: entries such as Bingley with 2 

leagues by 1 league are typical. Only in the north of the study area was silva 

minuta recorded. The berewicks of the manor of Otley along the Wharfe valley 

seem to have had a large amount of this type of woodland, often translated as 

coppice. See chapter 3.5 for further discussion. The Lancashire fringe of the 

study area and the upper reaches of the Aire valley do not have woodland 

detailed in their entries.  

 

By the middle of the 12th century the vast majority of West Yorkshire, and 

therefore the study area, was held by only two lordships: the honour of 

Pontefract and the manor of Wakefield. Court Rolls provide one of the few 

sources of evidence for medieval woodland use, and these will be discussed 

where appropriate in the following chapters. Combined with monastic leases, 

they suggest that during the 13th and 14th centuries there was a gradual 

adoption of more intensive management across West Yorkshire, probably 

involving the establishment of coppice cycles. For example, this shift was 

marked by sales of green, rather than dead, wood for the production of charcoal 

for iron smelting. The fencing of woodland is recorded to keep out livestock 

along with infractions against said fencing (Faull and Moorhouse 1981). It is not 

clear, however, whether this change applied equally to the upland South 

Pennines as it did to the more populous areas of West Yorkshire. 

 

The majority of cases in the Court Rolls concerning upland woodland also 

involve livestock, and it is likely that for much of the medieval period the wooded 
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landscape of the South Pennines largely consisted of unenclosed wood pasture 

which was used for grazing alongside the supply of building timber, craft wood 

and fuel. There are no known surviving examples of ‘classic’ park-like wood 

pasture ecosystems as described by a number of authors (Rackham 1995; 

Peterken 1996) though it is certainly the case that the remains of upland wood 

pasture variants still exist, the identification of which has been described by 

Rotherham and Handley (2013). The role of grazing in woodlands in recent 

history will be discussed as part of the project analysis. 

 

An underlying assumption of the current work is that the majority of agricultural 

encroachment on wooded areas in the South Pennines had taken place by 

1600. This is supported by research into the evolution of settlement and field 

patterns in Calderdale (Smith 2014) as well as a wider review of West Yorkshire 

(Faull and Moorhouse 1981) and general accounts of upland economies in the 

north of England (Winchester 2000). 

 

South Pennine woodland history in the post-medieval period has not been 

studied at all. A central hypothesis of this work was that woodlands in the study 

area underwent a transformation to become sites of industrial resource 

extraction. This regularised their management and significantly changed their 

composition, with a preference for oak and a decrease in the prevalence of 

hazel. The location of woodlands on steeper slopes led to competition with 

mineral extraction, particularly stone quarrying. These shifts were intimately 

linked with the industrialisation of the study area, including changing fuel use 

and the rise and fall of major industrial markets for wood products.  
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Figure 1.6 – Total woodland cover around the study area. 

 

Figure 1.7 – Woodland around the study area included in the Ancient Woodland 

Inventory. 
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1.6 Ancient woodland in the South Pennines 

Woodland included in the Ancient Woodland Inventory (AWI) is defined as land 

which has been wooded since 1600 and by implication is a natural rather than 

planted community. It covers 1060ha, or 1.27%, of the study area (figure 1.7) 

(Natural England 2015). Whilst this would suggest that around 75% of all 

broadleaved woodland in the South Pennines is secondary and post-1600 in 

origin, the reality is far more complex. Ancient woodland as a distinct category 

was popularised by Rackham (1976). The early 1980s saw work from 

researchers such as Peterken (1981) evolve into a designation system, the 

Ancient Woodland Inventory, designed primarily as a means to ensure the 

protection of ecologically and culturally important woodland sites (Spencer and 

Kirby 1992). It was a relatively blunt conservation tool used to complete what 

was regarded as a fairly urgent task (Goldberg et al. 2007). Since its creation 

there have been several updates to the AWI, but the resources required to 

complete the task to any reliable level of accuracy have never been fully 

available. It should, therefore, be regarded as a guide, a starting point, rather 

than the final word (Carter 1988). The designation of Ancient Woodland is 

important in statutory terms and is used for conservation, planning and grant 

schemes. The concept of ancient woodland has, however, transcended its 

statutory origins and has gained power as a 'brand' which implies permanence, 

stability and irreplaceability.  

 

Whilst the use of woodland designations and lists of indicator species can be 

valuable for identifying sites with particular ecological conservation value (e.g. 

West Yorkshire Local Sites Partnership 2011), these measures do not 

necessarily correlate with a rich history of cultural use. As will be shown 

throughout this project, intense and prolonged historical management can often 

end in a woodland of low species diversity with no obvious ecological signs of 

“ancientness”. As discussed by Rotherham et al. (2008), a formulaic application 

of indicators can often lead to misleading results, particularly in areas, such as 

the uplands, which present a different set of ecosystems to the lowland zones 

where these designations were first developed. Even in these latter regions, 

there are clear inaccuracies in the AWI (Stone and Williamson 2013; Barnes 
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and Williamson 2015). In the South Pennines, it is certain that there are 

discrepancies of designation in both directions: Ancient Woodland which has 

not been wooded since 1600, and broadleaved woodland which probably has 

been wooded from well before 1600 but is not designated as ancient.  

 

For all these reasons, this project does not dwell on the terminology of Ancient 

Woodland and does not seek to prove whether woodlands are, or are not, 

‘Ancient’. Although the above issues are not addressed further as part of this 

research, it is hoped that the results of the project will inform further iterations of 

the AWI and help to improve what is undoubtedly a very useful and important 

conservation tool. 

 

1.7 Potential impacts of the research 

• Improved understanding of woodland archaeology and heritage in the 

study area will lead to more protection for significant sites, particularly 

through the Historic Environment Record (HER).  

• Information about the archaeology, ecology and past use of woodlands 

will help landowners with appropriate future management. 

• A new regional study will be another piece in the developing jigsaw of 

woodland history in the British Isles.  

• The multidisciplinary approach of this study will, hopefully, play a role in 

normalising the placement of the particular (e.g. the archaeological and 

archaeobotanical study of individual woodlands) within a wider context of 

economic, social and industrial forces. 

 

1.8 Summary 

Little is known about the use of woodlands in the South Pennines from the 

medieval period onwards and whether changes in woodland use were similar 

across the region or varied. There is much to be gained from better 

understanding the effects of industrialisation on woodland ecology and 

management culture, and the place of woodlands in the upland economy. This 

is best examined from multiple angles, including detailed histories of individual 
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woodlands as well as regional evidence for changing industrial demand. The 

lack of extensive historical records requires the application of a range of 

investigative methods and an understanding of how they work together. 

Framing this research with studies conducted in other localities and using 

various analytic techniques is important.
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Chapter 2 An overview of studies of the past use of wooded landscapes 

The past century has seen an increasing interest in the study of the past use of 

trees and wooded landscapes from both an environmental and social 

perspective. This chapter summarises the evolution of key concepts in this 

field. It also highlights areas which have not received sufficient attention 

and to which this research contributes. These include:  

• The understanding of the use of woodland in the uplands of Britain, and 

similarities and differences between upland areas and their surrounding 

regions.  

• The direct and indirect impacts of industrialisation and fossil fuel use in 

the period after 1600 and the economic mechanisms through which 

changes played out. 

• The idea of woodland use and management existing on a spectrum, the 

problems of discrete categories of management and the concept of 

‘messy’ management. 

• The complementary and systematic combination of a range of 

methodological approaches from various disciplines. 

 

2.1 Early interest in woodland history 

The first studies of woodland vegetational change in Britain arose from the 

emerging field of pollen analysis, and were particularly focused on the nature of 

prehistoric woodland. Writers such as Tansley (1949) and Edlin (1956) 

popularised the idea that many existing woodlands were remnants of the 

primaeval woodland, and introduced the important concepts of vegetational 

succession and climax ecosystems. The latter was important in that it 

emphasised the stability of a 'final' state of habitat evolution: if it underwent 

disturbance, a woodland would develop back towards a certain structure, which 

in Britain was considered to consist of mature closed-canopy trees, generally 

broadleaved, such as oak, lime and beech. Within this paradigm, human 

intervention is a temporary, albeit major, disturbance: if left to its own devices, a 

woodland will inexorably return to the one stable, climax state determined by its 

particular climatic and geological setting. 
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Although these theories have received much critical academic attention in the 

decades since their conception, the central tenets have proven remarkably 

intransigent and inform the notions of permanence, stability and naturalness 

that are so prevalent in our collective cultural understanding of woodland.  

 

2.2 Rackham and Vera 

Though a number of researchers were investigating historical ecology in the 

1960s (e.g. Tubbs 1968; Peterken 1981), popularisation of the study of the 

human history of woodlands arguably began with the publication of Oliver 

Rackham's seminal works (1976; 1980). Through his eloquent and passionate 

descriptions of woodland histories, particularly in south-east England, he not 

only demonstrated that the reconstruction of such histories was possible, but 

that it was a fascinating and deep subject which was vitally important in order to 

properly conserve the characteristic and often rare ecosystems found in ancient 

woodlands. He brought many new ideas to the field concerning the dates of 

anthropogenic woodland change (such as the majority of woodland clearance 

for agriculture being pre-medieval), but his work still shows strong links to his 

predecessors in that historic woodlands were considered to have a direct, 

unbroken lineage back to the 'wildwood'. The emergence of woodlands 

consisted of at least five steps (based on Rackham 2006, 133):  

• Fragmentation and control of the original (i.e. early Holocene) wooded 

landscape. 

• Introduction of systematic cutting of trees to produce small diameter 

wood. 

• The institution of discrete areas of trees having “boundaries, ownerships 

and names”. 

• Controlled management, usually withdrawal, of browsing by large 

herbivores. 

• Preferential selection of a ground flora which thrives under periodic 

changes in shade and light. 
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His work also included, for the first time, a discussion of wood pasture as a 

special subset of the wooded landscape with a very important history and need 

for conservation. His view was that the long-term preservation of wooded 

ecosystems was more often due to repeated management intervention over 

time than to abandonment, and that the “naturalness” of woodlands in Britain is 

also intrinsically human. The term “ancient woodland” brought together these 

concepts of ecological and management continuity, and has become an 

incredibly important statutory designation. Virtually all studies of woodland 

history in Britain since Rackham arguably follow in his tradition, and his models 

based on detailed studies in South-East England and East Anglia have acquired 

an orthodoxy, particularly in the field of woodland ecology. It is only recently that 

some of his core concepts have begun to be re-analysed, such as the 

relationships between ecological communities and the continuity of primary and 

secondary woodland (e.g. Kirby and Watkins 2015b). Similarly, new 

methodological approaches are slowly emerging such as the use of Geographic 

Information Systems (Cannell 2005) and regional meta-analysis of historical 

documents (Smout et al. 2004). 

The greatest challenge to the idea of being able to trace ancient woodlands 

back to the natural 'wildwood' came from the ecologist Frans Vera (2000). He 

upturned the concept of a climax forest ecosystem by presenting an alternative 

model for a pre-human lowland European landscape which was dynamic rather 

than stable: mosaics of different vegetational communities such as grassland, 

scrub and woodland were intermixed and shifting. In essence, he claimed that 

the succession models of the early twentieth century are not the only, or even 

the dominant, pressure shaping landscape vegetation. Disturbance, mostly from 

the activity of large herbivores, kept the environment in a state of flux and 

maintained a landscape which would now be described as 'park-like', with 

variations from plains to wood-pasture to dense woodland and back again. 

These processes continued into human history, and, although greatly modified 

and limited, can still be seen in action. Although the extent to which Vera's 

theory holds true and its generalised applicability to all landscapes has received 

a lot of critical attention (e.g. Birks 2005; Hodder et al. 2005; Kirby and Baker 



 

19 

2013), his general principles of woodland change and dynamism have had an 

important impact on both conservation and landscape history.  

 

2.3 Post-1600 histories 

Woodland histories have tended to focus on pre-modern, particularly medieval, 

influences. In contrast to the picture painted for ancient woodlands in many 

regions of England, it is a distinct possibility that changes in woodland use in 

the South Pennines since 1600 have had a far greater impact on their current 

ecology and archaeology than medieval practices. For example, the process of 

enclosure of common woodland by local elites for intensive coppice 

management during the 11th to 13th centuries is described for a number of 

lowland counties (Wager 1998; Harrington 2004; Barnes and Williamson 2015), 

and is often considered to be the key point in the division of woodland in Britain 

between wood pasture-type and systematic coppice-type (Rackham 1980). 

However, the upland regions of Yorkshire and Lancashire experienced a very 

different history of population change, enclosure and landownership, and few of 

the typical features of lowland medieval woodland management, such as 

woodbanks, are present. 

Barnes and Willamson's recent work on the ancient woodlands of Norfolk 

(2015), influenced to some degree by Vera and based on a large number of 

case studies, made a point of opening up the debate to include the dynamism of 

woodland ecosystems and their ability, in certain landscapes, to very quickly 

assume the appearance of 'ancientness' despite recent origins or disturbance. 

They emphasised that post-1600 histories are an essential part of the full 

picture, particularly of the existing ecological make-up of woodlands. A similar 

view is taken by the extensive history of the woodlands of Scotland by Smout et 

al. (2004), which analysed past management through the lens of sustainability. 

Studies of the woodlands of other upland regions have included more recent 

histories, often out of necessity due to a paucity of older records. Gledhill (2004) 

neatly picks apart changing patterns of woodland use in Swaledale, North 

Yorkshire, associated with the tension between agriculture and lead mining in 

the 16th to 18th centuries. Barker (1998) charts the impact of increasing charcoal 
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production in the Coniston valley for the iron furnaces of Furness on woodland 

composition, particularly during the 18th century. Other research into the effects 

of industry on woodland history have also focused on the early modern period, 

such as work around Sheffield (Jones 2009) and into the iron industry of the 

Weald (Cleere and Crossley 1995). Where post-1600 histories of lowland 

woodland economies have been conducted, the prime example being Albery 

(2011), but also Williams (2012) and Kottler et al. (2005), they have contributed 

significantly to knowledge of why woodlands changed as they did, including 

their dereliction and their current ecology. A key theme which emerges from 

these studies is the effect of industrialisation and the transition from an organic 

to a mineral-based economy. This may involve direct effects, such increasing 

demand from extractive industries, or more diffuse effects, such as revolutions 

in transport, agriculture or the changing availability of colonial resources. Post-

1600 woodland histories must therefore be located within and related to wider 

histories of industrial, social and demographic change.  

 

2.4 Archaeobotanical approaches 

Archaeobotanical methods have long been used in the investigation of 

woodland history, indeed it was advances in pollen analysis during the early 

twentieth century that allowed a re-creation of the post-glacial vegetation of the 

British Isles. Rackham utilised a range of data from dendrochronology, tree 

morphology and palynology to complement his historical, ecological and 

archaeological investigations of woodlands. For example, tree ring data from 

building timbers across the south-east of England provided evidence for the age 

at which standard trees were felled during the medieval period (Rackham 

1976). This approach has been somewhat standard for historical research ever 

since: archaeobotanical data playing a coincidental role to the main lines of 

evidence rather than active collection of robust and specific data sets. 

 

In contrast, the last thirty years have seen a rise in scientific studies starting 

from an archaeobotanical methodology which examine human influence on 

vegetation change within the historical period. This has largely been a result of 
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improvements in temporal and spatial resolution of sample analysis permitting a 

more detailed interpretation of pollen, charcoal or tree ring data. The 

methodologies involved and examples of successful investigations are 

described in chapter 3. Although there are exceptions, many of these studies 

have struggled to make the leap from representative data collection to insightful 

interpretation of historic land use. An important challenge for the advancement 

of the field is the successful combination of the scientific data-based approach 

with the strengths of interpretation from the historical discipline. This direction of 

work can be seen in studies such as Waller et al. (2012) investigating high 

resolution pollen analysis of modern and historic coppicing cycles in Hayley 

Wood, Cambridgeshire. Tolksdorf et al. (2015) effectively combined charcoal 

analysis and dendroecology with historical records of mining in the Erzgebirge, 

Germany. Altman et al. (2013) compared records of historic coppicing with tree 

ring sequences from remaining standard oaks in order to understand both the 

effect of underwood on standard growth and the exact nature of coppice 

management in Czech Republic. These examples show that scientific 

techniques can improve the veracity and accuracy of historical interpretation as 

well as a historical approach providing a more meaningful context in which to 

place archaeobotanical data. They clearly highlight the advantages of an open-

minded and often collaborative approach. 

 

2.5 Economic history 

One method of understanding past woodland use which is noticeable by its 

near-absence in the literature is investigation of the wider woodland economy. A 

number of studies previously mentioned have incorporated elements of this 

approach (e.g. Rackham 1976; Cleere and Crossley 1995; Smout et al. 2004), 

but few have committed to a rigorous investigation. Indeed economic history is 

barely mentioned in the almost encyclopaedic publication Europe's Changing 

Woods and Forests (Kirby and Watkins 2015a). Albery's paper (2011) on the 

rise and fall of Hampshire's coppiced woodlands is a fine, but brief, example 

and Whitney (1990) examined the early medieval economy of Kent woodland. 

Three 'pure' studies found include an examination of the economic history of 

woodlands in the south of England between 1700 and 1914 based on the 
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account books of Winchester College (Young 1984) which looks at trends in 

products, prices and markets across the period; an analysis of changing values 

of timber and coppice in Bilsdale, North Yorkshire (Gulliver 1998); and 

Clarkson's classic The English Bark Trade 1660-1830 (1974), a beautifully 

specific paper concerning one very important woodland product. 

 

Much has been written about the history of the use of fossil fuels and their 

replacement of different sources of energy such as wood fuel and peat, draught 

animals, or the flows of wind and water. The scale, extent, details and timings of 

this energy transition have been hotly contested for the best part of a century 

(e.g. Nef 1932; Flinn 1959; Thomas 1986;  Wrigley 1988; Allen 2003; Kander et 

al. 2013). One clear outcome of the debate is that discussion of a ‘national’ 

energy transition in simple terms of coal versus wood is too crude to be of use 

to the historian of place (Hatcher 1993; Warde and Tomlinson 2014). The 

regional availability of energy sources, many of which do not show up neatly in 

the historical record, needs to be considered carefully. That said, the cultural 

meanings of energy transition can, perhaps, be explored rigorously at a wider 

scale. Wrigley (1988) and, more recently, Malm (2016), made connections 

between the physical properties of sources of power and how they shaped 

social relations. The transition to coal was not simply about accessing cheap 

energy, it also permitted the expansion of a new economic mindset of unlimited 

growth and a rearrangement of work and labour. The relevance of these 

arguments to the South Pennines will be explored in chapter 4. 

 

2.6 Regional studies 

The upland wooded landscape of the South Pennines has not previously been 

studied. There is, however, an extensive literature on the social and industrial 

history of the region, particularly through the lens of the woollen and textile 

trades. These manufactures dominated the area from the 15th century and led 

to the classic proto-industrial dual economy described by Hudson (1981; 1986). 

The immense industrial upheavals of the 18th and 19th century have been 

examined in terms of technological change and demographic growth (e.g. 
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Koditschek 1990), class relations (Smail 1994) and social structure (Nevell 

2005), but there has been very little written about people’s relationship to the 

landscape beyond the loom and mill. In one of the only regional analyses, Smith 

(2013; 2014) investigated the origins of settlement patterns and land use, 

locating different waves of colonisation during the Anglo-Saxon period and 

evidence of the shift from transhumance to permanent habitation. His work has 

identified medieval and post-medieval phases of enclosure in the Calder valley. 

A general view of the changing economies of upland regions in the north of 

England is given in various works by Winchester (e.g. 2000). At the other end of 

the scale, there are extensive micro-studies of particular settlements in the 

South Pennines published by the numerous history societies of the region, and 

these will be mentioned in the text where appropriate. 

 

“As long ago as 1897 F. W. Maitland warned us in Domesday Book and Beyond 

that we ignore at our peril the intricate regional variation, so characteristic of 

Britain, of which much still remains despite all the levelling-out influences of the 

last 250 years. This book says more about the English lowlands than about 

highland regions, because of the nature of the subject; as far as we know it is 

chiefly in the lowlands that a stable relationship has developed between men 

and trees.” 

(Rackham 1976, 12) 

 

Since this was written, a small but important number of studies have proven the 

first half of Rackham’s statement to be true, and the second half to be untrue. 

Published works on the woodland history of upland districts adjacent to the 

study area provide a useful source of comparison, particularly where they model 

trends and changes on a regional scale. Winchester (2000) highlights the 

importance of a shift in the medieval period across many upland regions from 

the maintenance of the landscape for the priority of hunting by those of high 

social status, to a landscape dominated by the commercial hill farm, often 

operated by freehold tenants. This involved extensive enclosure and a 

widespread shift of common land into private control. Woodlands were part of 

this change, with a dominant theme of the late medieval and early modern 
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periods being the conversion of common wood pasture to privately operated 

coppice, with little unenclosed woodland left by the 16th century. Jones (1998) 

used a historical approach to chart four different phases of organised 

management of woodlands in the Sheffield area: a medieval preponderance of 

wood pasture; the rise of coppice-with-standards during the late medieval and 

post-medieval period; a dramatic decline in coppice management during the 

19th century; and the subsequent conversion to high forest or neglect. The 

interdisciplinary work of Gledhill (1994) and Wheeler (2007) in North Yorkshire 

found that careful management of upland coppice was a key feature of 

medieval and post-medieval metallurgy, both for lead and iron production, and 

that evidence of that management could be found in the historical, 

anthracological and palynological records. Dormor (2004) compared woodland 

history in the late medieval and early modern periods in Nidderdale and 

Wensleydale and concluded that management regimes were dictated not only 

by the end use of wood products, but also by the landownership and tenurial 

structures of the estates which were responsible for management.  

 

The uplands should not, however, be seen as a monolithic cultural block. 

Communities were diverse in terms of connection and isolation, economic 

relationships and tenurial history. The South Pennines can therefore be 

compared with the Yorkshire Dales or the North Pennines in topographical 

terms, but during the early modern period there was increasing divergence of 

social and economic organisation between these regions. This came about as a 

result of differing responses to pressure on resources from a rising population. It 

is therefore worth considering the possibility of a culture of woodland 

management in the South Pennines having more in common with the Coal 

Measures to the east and west than with the uplands of the Yorkshire Dales or 

Peak District. 

A key output of this project will be the identification of management systems not 

just within individual woodlands but descriptions of management culture across 

a region. Much work has been done on, for example, the transition from a 

coppice-with-standards system to high forest production for timber within the 

context of landed estates in certain parts of the country The discovery of 
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woodland systems and patterns is exciting for the historian, and provides an 

excellent basis for interpretation about the woodland economy. But it is also 

essential to be able to recognise management which is less, or not at all, 

systematic. Woodland use can be irregular and opportunistic, and in the search 

for clear systems this fact seems to be often overlooked. What does this 'messy 

management' look like in the evidence? Can it be identified? Questions such as 

these highlight the importance of developing a rigorous analytic framework 

which can be compared across regions as well as within them.  

 

2.7 Conclusion 

There is an encouraging amount of recent research into woodland history and 

archaeology being published from many disciplines. Important concepts within 

the field are being questioned and re-articulated, often in reference to well set 

out regional or site-specific studies. Although reviews of the state of research 

are sporadic, when they do emerge (e.g. Kirby and Watkins 2015a) they are 

generally thorough and help to establish new academic baselines. 

 

Studies in upland woodland history challenge and expand upon the lowland-

centric conventional narratives of woodland history popularised by Rackham. 

They highlight the importance of two key themes. The impact of industrial 

activity on woodland use, extent and composition is usually what is seen in the 

historical or archaeological record. This is due to real changes in woodland 

management, but also to the survival of documents and earthworks which do 

not exist for periods of history when trees were used by the surrounding 

community for their everyday needs. Secondly, differences in land ownership 

and tenure often led to different trajectories of management. These will be 

examined in the context of individual case studies in chapter 3. 

 

There still exists much potential for new research, both in the development of 

individual methodologies and, more relevant to this study, the integration of 

disciplines in novel or more wide-reaching ways. This is particularly the case 

when it comes to marrying historical and scientific approaches, a direction 
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which offers many opportunities for collaboration. The existing literature 

provides much material for the creation of a model of upland woodland history 

(project objective 3) and the development of an analytic framework (project 

objective 4). 
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Chapter 3 Woodland case studies 

 

3.1 Methods 

 

3.1.1. Introduction 

This section will describe the background to objective 1 (to construct 

histories of six case study woodlands), including case study selection 

criteria and general methodologies for the approaches used. 

 

As described in chapter 2, the disciplinary approach of other research into past 

woodland use is largely determined by the background of the authors, whether 

anthracological e.g. Ludemann 2010; Paradis-Grenouiller et al. 2011), 

palynological e.g. Bradshaw 1981a; Bunting et al. 2016), archaeological 

ecological r historical One reason that the work of Oliver Rackham continues to 

delight and inspire is that he recognised the importance of combining evidence 

from a whole range of fields, placing surveys of oxlips alongside medieval 

cartularies. Similarly, studies which have embraced a plurality of sources to 

greater or lesser extent are now considered key works in the literature of the 

field. The work of Rotherham (1993; 2003), Jones (1998) and others on the 

woodlands of Sheffield and Hallamshire resulted in the Woodland Heritage 

Manual a comprehensive guide to multidisciplinary research which has provided 

standard methodologies and, importantly, suggested how to combine evidence 

into a robust narrative. There is a clear opportunity to explore the full potential of 

the multidisciplinary approach, both in terms of what can be learned about this 

region and also to build on the work of the Woodland Heritage Manual by 

developing models of analysis which can be applied to other times and places.  

 

3.1.2 Case study site selection 

The vast majority of woodlands do not provide detailed enough evidence of any 

one type for the researcher to construct a full history. Availability of evidence 

was assessed across a range of disciplines, with the hope that approaches from 
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a variety of different angles would provide sufficient data. Potential sites were 

assessed using the following criteria: 

 

1. Wooded or previously wooded areas within the study area which can provide 

many of the following types of evidence: 

• Historical documents and maps detailing management, with particular 

emphasis on series of sources over decades and centuries 

• Archaeological features associated with woodland use activities (e.g. 

charcoal hearths, sawpits, woodland boundaries etc.) 

• LiDAR coverage at a suitable resolution for archaeological analysis (1m 

resolution or higher) 

• Appropriate areas for archaeobotanical sampling (e.g. charcoal hearths, 

wet hollows for pollen, veteran trees etc.) 

• Ecological evidence of woodland vegetational history  

2. Able to be accessed and surveyed with the landowners' permission 

3. Distributed across the study area, preferably with each major watershed 

represented and including different topographies (e.g. clough, moorland edge, 

farmland etc.) 

4. A new area of study – sites which have already been researched were 

avoided 

 

The suitability of sites was ascertained by:  

• Multiple visits consisting of basic evaluations of the potential 

archaeological, ecological and archaeobotanical evidence 

• Desk-based evaluation of available historical evidence concerning the 

site, in addition to analysis of maps and LiDAR data 

• Correspondence with people who know the site, such as local historians, 

woodland managers, landowners etc. 

 

The six sites chosen for study were Hardcastle Crags, Knotts Wood, North 

Dean Wood, Middleton Woods, Callis Wood and Hirst Wood (figure 3.1; table 

3.1). Unfortunately there were no suitable sites found in the north west of the 
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study area (the upper Aire valley) or in the south (the Colne and Ryburn valleys) 

due to a lack of historical sources and/or access to woodlands. 

 

Figure 3.1 – Location of woodland case study sites.  

 

Case study site Grid reference 

Hardcastle Crags SD 984 292 

Knotts Wood SD 918 260 

North Dean Wood SE 085 222 

Middleton Woods SE 120 488 

Callis Wood SD 979 265 

Hirst Wood SE 127 382 

 

Table 3.1 – Grid references of woodland case study sites 

 

3.1.3 Historical document analysis 

Investigation of woodland history through the documentary record has been 

standard procedure in most studies, and forms a central part of the 

development of case study site histories. Documents of interest can include 
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maps, such as the first edition Ordnance Survey and assessment maps such as 

Tithe or Poor Rate valuations. The latter are often accompanied by land value 

accounts, which can inform an understanding of the relative economic 

importance of woodlands. Similarly, estate accounts occasionally list incomes 

and expenditure concerning woodland alongside other land uses. Changing 

values of woodland and wood products can also be ascertained from sale 

documents, woodland leases, bills and receipts. The primary source of 

documents for this project was the county archive service, aided by smaller 

libraries and archives, and sometimes private collections. All documents were 

photographed where possible and transcribed from either the original or 

photograph. 

 

3.1.4 Archaeological survey 

Field and landscape archaeology provides an important source of evidence for 

many studies of woodland history. This can include information about the 

sequencing of land use and vegetational cover, such as secondary woodlands 

over medieval ridge and furrow (Bannister 1996) or Neolithic settlement sites 

(Evans and Hodder 2005). Archaeology concerning past woodland 

management includes changing woodland boundaries (e.g. Rackham 1980) 

and features associated with the processing of woodland products such as 

sawpits or charcoal burning platforms (e.g. South East Woodland Archaeology 

Forum 2012). Simple field surveys can initiate complete re-interpretations of the 

history, and cultural importance, of woodlands, as was shown at Ecclesall 

Woods in Sheffield (Hart 1993).  

   

The field surveys of case study sites were part of a wider programme of level 1 

reconnaissance woodland surveys between 2017 and 2019 led by the Pennine 

Prospects project Celebrating Our Woodland Heritage, and were conducted 

with the help of volunteers. Surveys were systematic where possible, with set 

areas surveyed in their entirety, but excluding potentially dangerous areas such 

as steep slopes. Every potential archaeological feature encountered was 

photographed and information about it was recorded (see appendix 3.1 for a 

sample record sheet), including: 
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• Grid reference(s) (using a handheld Garmin GPSmap 64s)  

• Site type (e.g. platform, quarry, boundary etc.)  

• Description (including dimensions and basic interpretation)  

• Period (e.g. medieval, post-medieval, modern or unknown)  

• Condition/threat (e.g. water erosion)  

• Reference (i.e. photographic and historic map reference)  

• Importance (local, regional or national)  

These surveys created a large dataset and led to the recording of many 

features which were not previously known. Although the transcription of hand-

written volunteer record sheets was sometimes challenging, the quality of the 

surveys was high. 

 

The dating of recorded features was, in the vast majority of cases, necessarily 

broad. Where possible historical and map evidence was used to assist the 

process, and this will be discussed in the relevant sections. Many of the 

features recorded were dry stone boundary walls, which were tentatively dated 

based on their style of construction. Understanding phases of woodland 

boundary construction is important, and in constrast to the hedges and wood 

banks of lowland England (Rackham 1976; 1980), dry stone walls are far the 

most common boundary type in the South Pennines. Limited work has been 

done on the typology of walls in the Pennines (Beaumont 2006; Hodges 1991), 

and it is a highly regional issue, but there are some general principles and 

assumptions which at least permit discussion. Several categories were 

identified to assist recording during the surveys. The first broad category 

consists of walls over 1m high which have a clear structure of two “skins”, or 

faces, of small quarried stone with rubble infill, a distinct narrowing of the wall 

from base to top, the inclusion of larger “through” stones tying the two skins 

together and a row of top stones. It is likely that these walls in their current form 

are post-medieval. This assumption can be made partly because of degradation 

rates: walls of this type are compromised by soil movement, stock disturbance 

and the effect of tree fall and roots, and are therefore not expected to survive for 
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more than a few centuries. They are also related to the rise of enclosure in the 

landscape: only with the post-medieval spread of enclosed land was extensive 

quarrying of stone required. This category was further subdivided into walls built 

with irregular quarried stone or with dressed stone to create a regular 

appearance and tight joints. The former may date to any part of the post-

medieval period, but the latter group is associated with high status construction 

and became more common during the 19th century.  

Unlike other upland areas of Britain, soils in the South Pennines do not 

generally contain a large quantity of stone to be cleared during agricultural 

practice. Surface stone does occur in small outcrops or on steeper slopes, and 

the second category of dry stone wall often utilises these natural boulders. 

These walls are constructed as a single “skin”, i.e. with large stones reaching 

across the width of the wall, though they may occasionally include smaller 

stones. They are under 1m in height, do not have a distinguishable course of 

top stones, have relatively vertical sides and are often in a poor state of repair. 

Comparison with the only other studies in the Pennines (Beaumont 2006; 

Hodges 1991) suggests that these walls may have a medieval date of 

construction. There are, however, many examples in the region of single skin 

walls with a known 19th century origin, particularly around working stone 

quarries or, reputedly, built by itinerant labourers from the west of Ireland in their 

own vernacular style. Interpretation of this category is therefore difficult.  

The final category is the orthostat wall. These are exceedingly rare in the South 

Pennines and consist of large undressed boulders up to 1m across vertically 

sunk into the ground, often in a double row of ‘teeth’. They may be built up with 

smaller stones (possibly during a later phase), and are distinct from the equally 

rare (but later) slab ‘fences’ of dressed stone sunk vertically into the ground. 

Hodges (1991) suggests that these orthostat walls are pre-medieval, possibly 

even pre-Roman, in origin. There is currently so little archaeological work 

published on wall typologies that accuracy beyond pre-medieval, medieval and 

post-medieval is not possible. Even dating to these periods is potentially 

controversial and many exceptions may well be found. What is clear is that 

there are distinct construction methods which use different materials and which 

are highly likely to have changed over time.  
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3.1.5 GIS and LiDAR 

All archaeological survey records were entered into a spreadsheet and then 

digitally mapped using QGIS 3.5 ‘Las Palmas’. A georeferenced shapefile was 

created for each category of features, which could then be placed in context 

using historical or modern Ordnance Survey basemaps. All basemaps were 

obtained from the Edina Digimap Service under an Educational User Licence. 

 

Field survey of woodlands was assisted by analysis of LiDAR datasets, which 

provided mapping of terrain to resolutions of 2m or higher for most of the case 

study sites. Publicly available DTM (Digital Terrain Model) data from the 

Environment Agency was used for its modelling of the ground level below 

vegetation cover, and was processed using a slope algorithm in Relief 

Visualisation Toolbox software (Kokalj 2011; Zakšek 2011). The use of LiDAR 

permitted the identification of structures, platforms and earthworks which were 

difficult to see on the ground, and also allowed the mapping of the full extent of 

features which extended into areas unsafe to survey. In addition, all grid 

references were checked using LiDAR data due to relatively poor GPS 

accuracy on many sites. 

 

3.1.6 Archaeological excavation 

Charcoal burning platforms suitable for excavation were chosen for their 

representation of other platforms within the woodland, and their accessibility. 

Excavations were designed and led by C. Atkinson of Pennine Prospects and 

were run as community archaeology events during the summer of 2017 with the 

participation of many volunteers. Full methodological details can be found in 

Atkinson (2017a; 2017b; 2017c) and were designed to allow comparison with 

excavations of similar sites in Britain (e.g. Hazell et al. 2017). 

 

On all sites a detailed site plan and site grid were produced with a mixture of 

tape-and-offset and theodolite. 2m wide trenches were dug to include the level 

platform surface and any downslope deposits below the platform. Care was 
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taken during excavation to expose any subtle stratigraphy. Bulk soil samples of 

at least 10 litres were taken from each context for charcoal analysis and 

suitable fragments of charcoal (small diameter branch wood) were taken from 

each context for radiocarbon dating. Soil monoliths were obtained from each 

trench section for palynological analysis by Dr. E. Forster of the University of 

Sheffield (Atkinson 2019a; 2019b; 2019c). Pollen preservation was anticipated 

to be poor due to the disturbed nature of the ground.  

 

3.1.7 Charcoal analysis 

The excavation of charcoal burning platforms provided the opportunity to study 

charcoal left over from the production process, which was sampled and 

analysed for a number of characteristics including taxon, size at felling and age 

at felling. Interpretation of these characteristics provided information about past 

management and vegetational changes during periods of charcoal production. 

The basic outputs of the charcoal analysis conducted were: 

• Characterisation of the parent population of charcoal fragments in the 

studied contexts 

• Cautious interpretation of the meaning of the characteristics of that 

parent population; for example that it demonstrates certain changes in 

vegetation over time, or that it suggests a particular woodland 

management regime. 

 

Charcoal analysis was favoured over other archaeobotanical techniques 

because of the high prevalence of charcoal burning platforms in the woodlands 

investigated, and the limited amount of literature on the use of this technique to 

understand woodland history in Britain. It was therefore an opportunity to 

expand knowledge and methodological approaches. For full data set see 

appendix 4. 

 

3.1.7.1 Sampling  

Bulk samples (10-30 litres) were taken from all contexts which had a large 

enough soil content. Samples were air dried, sieved using 10mm and 4mm 
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mesh and weighed. Each size fraction was subsampled for analysis using a 

simple grid method  

 

Figure 3.2 – Cumulative taxa proportions from analysis of charcoal fragments 

from two different size fractions of Hirst Wood context 2002-3. 

 

3.1.7.2 Measurement and recording 

The charcoal from each soil sample was weighed by size fraction. Fragments 

were analysed using standard methodologies with the goal of elucidating the 

following properties of the fuel wood used: taxa proportion; size (radius) 

distribution; mean growth ring width distribution; and estimated age distribution. 

To this end optical reflection microscopes (Vision Engineering Ltd. “Isis” X20 

and Nikon “Optiphot” X40-X200) were used to take the following measurements 

and observations: presence of pith; number of visible growth rings; final ring 

wood development; presence of bark; taxon; growth ring pattern; level of 

vitrification; presence of tyloses; and mineral contamination. Calipers were used 

to obtain the radial measurement of each fragment. Charcoal fragments were 

stored in individual bags, marked with site, context and sample number. This 

will allow for future analysis despite the damage inevitably caused during 

measurement. 
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Taxon identification followed examination of the three characteristic anatomical 

planes (Western 1963) and was based on Schweingruber (1979) and Barefoot 

et al. (1982) along with reference material belonging to Dr G. B. Thompson at 

the University of Bradford. Minimum fragment radius was measured by visual 

comparison of ring curvature with a concentric circle template based on 

Ludemann and Nelle (2010). This method is less accurate than digital 

measurement of the angles between rays (Dufraisse and García Martínez 

2011), but is far more time efficient and can take into account sections of 

charcoal which are not perfectly circular or with an offset pith. Radial 

measurement and ring width data were adjusted to take account of a 20% 

shrinkage during the pyrolysis process (Schweingruber 1996; see below) in 

order to facilitate comparisons with analyses of living wood and to understand 

woodland management practices. Minimum age at felling was estimated for 

each fragment by dividing the minimum fragment radius by the mean ring width. 

Datasets were converted to histograms with evenly sized classes used 

throughout. Class size was 5mm for minimum radius; 5 years for minimum 

estimated age; and 0.5mm for mean ring width. Size distribution, estimated age 

and ring width distribution graphs are presented as the trend line of the 

accompanying histogram in order to make visual comparison more 

straightforward. This type of presentation of data is unusual in the 

anthracological literature, but it was considered to be the most appropriate way 

of comparing context characteristics during this research. 

 

3.1.7.3 Interpretation 

Interpretation of data obtained can be divided into two basic questions: How 

representative is the parent population of the charcoal assemblage to the wood 

that was being charcoaled? What can the charcoaled wood show about 

woodland composition and management at the time? 

 

Studies of post-depositional taphonomy demonstrate that charcoal is a relatively 

stable material and undergoes little degradation or weathering under common 
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soil conditions and levels of disturbance (Cohen-Ofri et al. 2006; Braadbaart et 

al. 2009; Scott and Damblon 2010). Théry-Parisot et al. (2010) discuss the 

general principles of pre-depositional taphonomy, which covers chemical and 

human influences on the wood during the process of charcoal production. Of 

particular interest, and worth further discussion, are the relation of charcoal 

diameter to wood diameter, the process of fragmentation, and the nature of 

“waste”.  

 

The radial shrinkage of wood when converted to charcoal has been shown to be 

between 20% and 40% (Schweingruber 1978; Paradis-Grenouillet 2017). Once 

this correction has been adjusted for, the distribution of charcoal fragment 

diameters found in samples from experimental burning events was found to be 

very similar to the distribution of diameters of the fuel wood used (Ludemann 

2006; 2008). These studies used mathematical cylinder models to predict 

distributions, a method which has also been used successfully by Paradis-

Grenouillet et al. (2015) to determine fuel wood diameter, and by Dufraisse 

(2006b) to predict wood trunk diameters. These models rely on an 

understanding of how charcoal breaks up or fragments. It has been found that 

variability of fragmentation was greater within a selection of woody species than 

across those species (Lancelotti et al. 2010). Studies of the fragmentation of 

different species during the charcoaling process by Chabal (1990) showed that 

many types of wood found in northern Europe fragment with a common Poisson 

distribution, suggesting that the counting of fragments is a valid method for 

determining relative taxonomic frequencies in the assemblage and for arriving 

at diameter distributions. This is certainly an area of anthracological research 

which requires more investigation, but the current consensus assumption is 

that, given a suitable sample size, the lack of clarity around differential 

fragmentation does not invalidate qualitative interpretation of fuel wood 

proportions. 

 

A major unresolved issue with many analyses of charcoal production sites is 

“waste”. The models developed by Ludemann and Dufraisse are based on 

samples of the entire population of charcoal resulting from the burning process, 
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whereas the archaeological assemblage is, in the majority of industrial 

production sites, a sample of what was left behind. There has not been any 

work done on the representativeness of this waste population to the distribution 

of size and taxa of the fuel wood used. Until that work has been done this factor 

should always be considered in anthracological analysis of industrial charcoal 

production sites. 

 

The second question concerns interpretation of woodland management and 

composition. Many studies of charcoal from domestic fuel have considered the 

process of wood selection (Asouti and Austin 2005; Marston 2009), but those of 

industrial production sites have tended either to stop short of the issue or to 

make somewhat tenuous interpretive leaps (e.g. Kissock and Wright 2001; 

Wheeler 2011; Out et al. 2013). Ludemann (2010) considers very little if any 

species selection to have taken place in western Central Europe, which if true 

would allow for firm interpretation of the relative taxa frequencies found on 

charcoal burning platforms if it can also be assumed that the assemblages 

arose from enough burning events for the fuel wood to fully represent the 

surrounding woodland composition. Charcoal burning in Britain often occurred 

as part of a complex and nuanced woodland economy (Armstrong 1979; Kelley 

2002). In many areas, wood entering the charcoal hearth did not consist of the 

felled tree in its entirety, but only the portion which could not be sold or 

converted to another use. Mitchell's 1827 description of products from Yorkshire 

woodlands shows that that much of the small brash wood went into faggots and 

the majority of the large dimension trunks would be sold as timber. The size 

distribution of wood going into the charcoal hearth consisted of the less useful 

size ranges with the odd bit of very small or very large wood which did not end 

up in other product streams. Differentiation between charcoal deriving from 

branch wood and stem wood was therefore an important part of the analysis 

process. This was achieved through consideration of size and age ranges and 

comparison with living wood, as well as identification of tyloses in the earlywood 

vessels of Quercus fragments. Although Quercus sapwood does contain 

tyloses, far more are found in the heartwood, which only begins to form only 

after approximately 25 years (Dufraisse et al. 2018). It is also worth noting that 
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fuel wood ages observed in the charcoal assemblage must, if branch wood, be 

interpreted as minima rather than giving an accurate representation of the ages 

of whole trees.  

 

3.1.7.4 Dating of charcoal assemblages 

Several fragments of charcoal from each excavation were radiocarbon dated at 

the Scottish Universities Environmental Research Centre (see appendix 4.4). 

Whilst fixing operation of the platform at specific points in time, there are some 

problems with radiocarbon dating in understanding changes in what was an 

episodic activity on the same site. The main problem is one of context and 

stratigraphy. For example, the brief method outlined by Deforce et al. (2013) 

involved only one charcoal fragment being dated from each site. It is assumed 

in this study that hearths were used once due to only one charcoal horizon 

being found, but there is some uncertainty around this conclusion. In some 

areas, platform sites which have been used many times are often thought to 

exhibit a degree of stratigraphy, with charcoal fragments being deposited on top 

of the previous layer after each production event (Nelle 2000; Ludemann 2010). 

The use of radiocarbon dating of stratified assemblages is investigated by 

Paradis-Grenouillet et al. (2015) and Tolksdorf et al. (2015) with some degree of 

success and suitably cautious interpretation. Whilst stratified charcoal deposits 

appear to be common at many locations across continental Europe, the 

platforms excavated during this study exhibit few distinct strata. It has also been 

noted through practical re-creation of traditional charcoal burning that the wet 

climate and heavy footfall lead to extensive churning of the soil around the 

hearth, making the preservation of any stratigraphy very unlikely. Where 

contexts are identified as disturbed and unstratified, the charcoal assemblage 

may well represent the waste from a few centuries of use rather than a few 

decades. Dupin et al. (2017) discuss this phenomenon and suggest that 

differential concentrations of charcoal at various levels within the soil on a 

platform could, despite ground disturbance, represent phases of varying 

intensity of use. This theory seems difficult to apply to the excavations during 

this project however, given the relatively thin deposits and their consistently high 

concentrations of charcoal. 
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3.1.8 Tree morphology 

Examination of tree morphology is an oft-used method for understanding past 

woodland management. Individual old trees are considered, because of their 

longevity, to be archaeology in their own right, and much information can be 

gained by analysing their form (e.g. Rackham 1980; Peterken 1981; Barnes and 

Williamson 2015). Human interventions such as coppicing, pollarding or 

shredding cause distinctive patterns of growth. In some situations trunk girth 

can be used to estimate the age of the tree (White 1998). Morphological 

analysis allows a relatively accurate inference of how trees still in existence 

have been managed in the past, but is obviously limited to the age of the trees: 

it does not provide information from further back than that.  

 

Recording of interesting tree morphology was, in some cases, included in the 

archaeological field surveys, particularly where distinct areas of woodland 

showed particular forms of management. However, more general overviews of 

tree morphology as it related to historic woodland management were obtained 

during ecological survey or on separate site walkovers and followed guidelines 

from Rotherham et al. (2008). 

 

3.1.9 Tree growth ring analysis 

The analysis of tree rings has many applications, for example 

dendrochronological dating, the investigation of past climates, or extreme 

disturbance events (Schweingruber 1996). This study is interested in two 

aspects of tree growth ring data concerning veteran trees which show evidence 

of past management: the ageing of living stems and the analysis of growth 

patterns. Analysis of growth rings is complementary to that of tree morphology, 

providing detailed data about individual living trees which can contribute to 

interpretations of the history of the woodland site. The ageing of living stems 

provides a date for the last cutting event of a managed tree. This is particularly 

useful when looking at relict coppice or pollards and can give a reliable date for 

the cessation of management, particularly where a number of trees can be 
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sampled. Where samples can be taken from the stool of a coppiced tree or 

trunk of a pollard, it is occasionally possible to age the tree. This then provides 

evidence for the longevity of the management regime (Rozas 2005). However, it 

is very unusual to be able to take clean, continuous samples covering the entire 

lifespan of the organism. It is normal for the heart of these trees to rot. In these 

cases it may still be possible to roughly estimate total age by looking at existing 

ring widths and measuring the stool diameter. 

 

The analysis of ring growth patterns is at the heart of techniques such as 

dendrochronology – the basic assumption being that the main factor affecting 

the width of each annual ring is the regional climate. In managed woodland, 

however, the main factor affecting annual ring width, especially in underwood or 

branchwood, is the localised environment, particularly light levels. Thus wood 

managed in a classic coppice system will exhibit wide growth rings for the first 

few years of growth whilst it has access to light, then much thinner rings 

towards the end of the cycle caused by the canopy closing and competition for 

light becoming more intense (Out et al. 2013). A number of studies have used 

this analysis of ring width patterns caused by localised conditions to understand 

other types of woodland management (Altman et al. 2013). Repeated cutting of 

branchwood as part of coppice or pollard cycles can also be seen in the growth 

ring record of the stool or trunk from which they are cut: rings for a number of 

years post-cut are narrow, but they soon recover to 'normal' widths. If this is 

repeated at intervals then the length of cutting cycles can, in theory, be deduced 

(Haneca et al. 2006). As mentioned above, however, the chances of sampling 

suitably preserved material from these trees are usually low. 

 

Trees suitable for sampling were selected based on an overview of the tree 

morphology and known history of each site, with one to three trees which would 

potentially provide information about historic management sampled in each 

woodland. Sampled trees were measured, photographed and georeferenced. 

Samples were taken using a Haglöf 30cm increment borer in line with methods 

set out by Grissino-Mayer (2003), either at a height of 1.3m above ground level 
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in the case of single stemmed trees or 100mm above branching height in multi-

stemmed trees. Coppice stools were cored as close to ground level as possible. 

All samples were air dried, mounted, sanded and inspected for irregularities 

such as injuries or knots. Samples were digitally photographed at high 

resolution and ring widths measured radially to the nearest pixel using QGIS 3.5 

software. A scale in each image allowed conversion to millimetres. In most 

cases an offset pith meant that not every growth ring was captured in the 

sample. Stem age was therefore estimated based on observed ring curvature 

within the sample. In some cases the increment borer did not produce a sample 

long enough to reach the centre of the tree and a wider range of ages was 

estimated. For full results see appendix 5. 

 

This method achieved the ageing of single stemmed trees and the stems of 

multi-stemmed trees, and provided some information concerning growth 

patterns. The sampling of stools of multi-stemmed trees was less successful – 

two of the five samples were too high and were located at the base of a stem. 

The other three samples did not give a long enough core to provide information 

about the tree prior to its last cutting.  

 

3.1.10 Pollen analysis 

Existing palynological studies conducted in the South Pennines have taken 

cores from upland peat and investigated landscape-scale vegetational change 

in prehistory (e.g. Bartley 1975; Jacobi et al. 1976; Williams and Switsur 1985; 

Bartley and Chambers 1992; Ryan and Blackford 2010). This project is 

concerned with understanding individual woodland sites in the historical period, 

and thus utilised methods of sampling and analysis developed to understand 

localised vegetational composition and change with high temporal resolution 

(Mitchell 1988; Rosen and Dumayne-Peaty 2001; Davies and Watson 2007; 

Tipping et al. 2009). Woodlands offer the opportunity to take samples with high 

spatial resolution due to the tree canopy reducing influx of pollen from outside 

that vegetational community (Bradshaw 1981a). Changes in woodland cover 

and composition can then be deduced (Bradshaw 1981b). Often these changes 

can be dated fairly confidently, and may well provide information from further 
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back in time than that gained from tree morphology and growth ring analysis. 

Unlike these other techniques, however, palynology is currently unable to 

describe the fine details of woodland management systems (Waller et al. 2012; 

Bunting et al. 2016). The potential of combining palynological data with the 

historical records for individual woodlands was demonstrated by Mitchell (1988) 

for oak woods in Killarney, Ireland. Declines in arboreal pollen were closely 

correlated to recorded industrial disturbance of the woodlands, particularly from 

the mid-eighteenth century. Bradshaw et al. (2015) showed that two woodlands 

which exhibit important Atlantic bryophyte communities assumed to be the 

result of an undisturbed continuity are in fact secondary woodland originating in 

the last 200 years. The only known study using stand-scale pollen analysis for 

the historical period in the South Pennine region has questions over the 

reliability of its techniques and interpretations (Ibbetson 2012).  

 

Spheroidal carbonaceous particles (SCPs) are features of atmospheric pollution 

from the incomplete high-temperature burning of fossil fuels and are easily 

identifiable during standard methods of pollen analysis (Rose 1996). Their 

presence in deposits across Britain shows a standard curve beginning around 

1850, increasing rapidly during the mid-20th century and peaking in the late 

1970s before falling to the present day. They can therefore be used as a dating 

tool for deposits formed during the last few centuries (Swindles 2011). Local 

variations in timing and intensity certainly do exist, and it is anticipated that the 

air pollution history of the South Pennine valleys differs from that of remote peat 

bogs. Unfortunately there are no studies of this, but a few assumptions can 

safely be made. The topography of the landscape means that air-borne 

particles released in the deep, narrow valleys are more likely to fall locally than 

on more open sites. The local conditions of pollution will therefore have a higher 

influence on the SCP record than might be expected. Historically, the use of 

small quantities of coal can be traced to the medieval period (see section 4.1). 

This certainly increased during the post-medieval period for both domestic and 

industrial use, but a large change occurred with the introduction of steam 

engines to the mills of the valley bottoms during the 1820s and 1830s (Jennings 

2011). The intensity of coal-based air pollution in surrounding industrial towns 
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during the mid-19th century was vividly described by Engels (1952): “[the 

factories] stand thickly crowded, belching forth black smoke from their 

chimneys”. A rapid rise in SCPs in the pollen record is therefore expected to 

relate to a slightly earlier date than in other parts of Britain.  

 

Quantification of microcharcoal particles (generally <250μm) is a normal part of 

pollen profile analysis, but use of the data is generally confined to interpretation 

of wildfire occurrence or landscape management by anthropogenic fire (e.g. 

Bennett et al. 1990). The application of changing microcharcoal levels to 

understand human industrial processes has been limited but has a clear role 

when used alongside other metrics (e.g. Mighall and Chambers 1995; Crew and 

Mighall 2013; Mighall 2017). In particular, this approach has not been fully 

explored in woodland pollen cores where charcoal production is known to have 

occurred. The distribution dynamics of microcharcoal released into the air 

during this industrial activity are not known, but it is likely that it would represent 

a major element of the microcharcoal within these pollen profiles. 

 

All case study sites were assessed for suitable sampling sites, such as wet 

hollows as outlined in Mitchell (1988) or inter-clitter mor humus deposits as 

described in Bradshaw et al. (2015). Monoliths were taken from five sites: 

Hardcastle Crags, Knotts Wood, North Dean Wood, Middleton Woods and 

Callis Wood. Their colour, sediment types and Troels-Smith values were 

recorded. Subsamples were taken from near the top and bottom of the 

monoliths for initial assessment. The processing procedures for identification 

and counting of SCPs were developed by Dr. M. J. Bunting and K. Rosewell at 

the University of Hull, based on the method described by Swindles (2011), and 

are detailed in appendix 6. Processing procedures for pollen analysis followed a 

standard methodology and are detailed in appendix 6. It was found that only two 

of the sites (Hardcastle Crags and Callis Wood) exhibited the qualities required: 

high SCP counts towards the top of the monolith and very low towards the 

bottom; and a high enough degree of pollen preservation for meaningful 



 

45 

quantification. Monoliths from the other sites appeared to have been only fairly 

recently deposited, highly disturbed or had poor pollen preservation.  

 

The monolith from Hardcastle Crags was 270mm deep and the Callis Wood 

sample was 320mm. The two monoliths were subsampled at 20mm intervals. 

The processing procedures used were identical to the initial assessment. SCPs 

and microcharcoal (>25μm and <25μm) were counted on the same slide, with 

slightly varying methodology depending on the relative concentrations. All SCPs 

were counted on every slide. All microcharcoal was counted on slides with a low 

to moderate concentration. On slides with a high concentration of 

microcharcoal, counting every fragment was not possible due to time 

constraints. Fragments were therefore counted alongside SCPs until the SCP 

count reached 100. This permitted a ratio of microcharcoal to SCPs to be 

calculated and assumed to apply across the whole slide. The total SCP count 

for the slide was then used to calculate the total microcharcoal count based on 

this ratio. 

 

Pollen grains were identified and counted until a total number of 500 grains was 

reached for each slide. Identification was assisted by Faegri and Iversen (2000), 

Moore et al. (1991) and the reference collection at the University of Hull. For full 

data set see appendix 6. 

 

3.1.11 Ecological analysis 

The use of higher plant species lists and distribution maps has long provided 

valuable information about woodland histories (e.g. Rackham 1975; Peterken 

1981). This includes the identification of stable plant communities which can 

represent continuity of the woodland ecosystem as well as species which 

indicate a changing habitat. Plant communities can survive for a significant 

period of time after the conditions favourable to their establishment have 

disappeared or altered, thus their presence can demonstrate past disturbances 

or different conditions on the woodland floor. Ground flora composition is also 

determined by the underlying soil, meaning that human activities which have 

long-term effects on soil can sometimes be observed in species distribution 
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maps. What plant communities can reveal about disturbance patterns is 

particularly appropriate because this research is concerned with the history of 

woodland activity and land use change within the relatively recent past. 

 

Ecological communities of the case study sites were characterised using 

primary and secondary field survey data with DAFOR ratings, categorisation of 

National Vegetation Classification (NVC) communities and analysis of probable 

woodland management histories.  

 

The DAFOR scale is a commonly used semi-quantitative rating system which is 

useful for rapid assessment of species in the field, especially on large sites such 

as woodlands (table 3.2). Although there is some subjective bias inherent in the 

method, it is mitigated by the use of broad categories of cover. It is suitable for 

characterisation of woodland ecological communities (Rose 2006). For full data 

set see appendix 7. 

 

Score Cover 

D (Dominant) 70-100% 

A (Abundant) 30-70% 

F (Frequent) 10-30% 

O (Occasional) 3-10% 

R (Rare) <3% 

 

Table 3.2 – DAFOR scale for flora quantification 

 

The National Vegetation Classification system was developed in the 1980s as a 

way of succinctly describing common ecological communities based on their 

phytosociological characteristics (Rodwell 1991). It is particularly useful when 

considering woodland ecology because much of the classification is based on 

ground flora rather than tree canopy species. The ‘base’ ecological community 

is, in theory, therefore visible despite woodland management operations such 

as selective thinning or plantation. The field guide for woodland NVC 

communities by Hall et al. (2004) was used during this research. Alongside 
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mapping of NVC communities, areas of the case study sites with probable 

different woodland management histories were also defined. Analysis of the 

relationships between the ecological and management zones of each site 

provided insights into the effects of different management regimes, such as 

grazing or coppicing, on the ecological communities in these upland woodlands.  

 

Two of the case study sites, Hardcastle Crags and Middleton Woods, had their 

flora surveyed in 1997 and DAFOR-rated (Barker 1997a; 1997b). These were 

whole site surveys and were not broken down into smaller ecological zones. 

However, their NVC communities were mapped in some detail. Further survey 

work was done at Middleton Woods in 2017 to define the boundaries of the 

NVC communities as well as areas of historic woodland management based on 

tree morphology, age and species composition. 

At two case study sites, Knotts Wood and Callis Wood, new ecological surveys 

were undertaken in 2017. The same area as the archaeological surveys was 

covered using regular walked transects and all species of higher plants and 

bryophytes were recorded and DAFOR-rated. The boundaries of NVC 

communities were defined as well as zones of historic woodland management. 

These surveys were undertaken with the assistance of three botanists with 

extensive knowledge of the local ecology: P. Marshall, Peachysteve and J. 

Campbell.  

Two sites, Hirst Wood and North Dean Wood, were not surveyed for flora 

species due to time constraints, but were mapped by NVC community.  

 

Species lists for all sites were analysed using the software WinTWINS (Hill and 

Šmilauer 2005), which groups sampling areas based on the similarity of their 

species composition. In combination with NVC and historic management 

characterisations, this provided opportunities for further analysis.  

 

Species lists were also compared with Ancient Woodland Indicator lists for the 

surrounding areas. These indicator species are generally vascular plants which 

are slow to colonise new ground, shade tolerant and susceptible to damage by 

grazing (Rose 1999; Vickers 2001; Kimberley et al. 2013). They are therefore 
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seen as markers of habitat continuity and often used to define woodland as 

“Ancient”. The use of species indicator lists has received much attention in 

recent years, particularly in their uncritical application alongside the Ancient 

Woodland Inventory (e.g. Glaves et al. 2009b; Rotherham 2011; Stone and 

Williamson 2013; Webb and Goodenough 2018). As discussed in chapter 1, the 

definition of the case study sites as Ancient Woodland is not an aim of this 

research. What is of interest, however, is the existence (or absence) of typical 

woodland ground flora in upland woodlands which have often been heavily 

disturbed and whether there are any observable relationships between 

disturbance and present ecology. There are no existing indicator lists for the 

South Pennines, or even for West Yorkshire, so those covering South Yorkshire 

and a variety of sub-regions of North Yorkshire were used to assess 

commonalities between the case study sites and other regional woodland 

communities (Glaves et al. 2009a), and as a potential marker of habitat 

continuity in combination with other evidence about historic management.  

 

3.1.12 Units of measurement 

Due to the necessary use of both metric and imperial units throughout this 

research, the following approach was adopted: 

• To use imperial units (with metric equivalent in brackets) when they are 

taken directly from a historical text or form part of discussions of 

historical texts (e.g. imperial tons of iron). Less common units (such as 

loads of charcoal) will be defined in the text.  

• To use metric units (with imperial equivalent in brackets) of area or 

distance when not in the context of historical texts, but with which 

comparison might be useful. 

• To use only metric units for scientific measurement and analysis (e.g. 

charcoal or pollen analysis). 
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3.2 Hardcastle Crags 

 

3.2.1 Site summary  

Hardcastle Crags is located in Calderdale to the north of Hebden Bridge, and is 

a complex of around 24 different named woods. Across the 251 hectares (620 

acres) of woodland, archaeological features demonstrate a complex and 

nuanced use of the wooded landscape stretching back to the medieval period. 

This included wood pasture, assarting and water management as well as 

industrial uses such as mineral extraction and iron smelting. Although the 

historical record is not particularly strong, it provides a high level of detail about 

19th century management and offers clues about the transition from wood 

pasture to managed woodland. Charcoal platform excavation shows active 

production during the 18th and 19th centuries, with some likely medieval activity. 

Analysis of the charcoal provides evidence for the preferential selection of small 

diameter branch wood and a system of ‘generational felling’ of trees which is 

borne out by the historical record.  

 

3.2.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.2.2.1 Historical and archaeological background  

Historical data were collected from a variety of sources, both published and 

archival, including Hebden Bridge Local History Society Archive and 

Nottinghamshire Archive. Previously collated archaeological data concerning 

the woodlands under investigation, including a 200m buffer around the area, 

were obtained from West Yorkshire Archaeology Advisory Service (WYAAS) as 

well as a search of the Heritage Gateway website. 

 

3.2.2.2 Light Detection and Ranging (LiDAR)  

Light Detection and Ranging (LiDAR) data were not available for this site.  

  

3.2.2.3 Archaeological survey 

An archaeological field survey was undertaken in multiple stages on the 13th - 

15th January 2017, 4th December 2017, 5th - 7th December 2018, 15th - 17th 
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January 2019 and 16th - 18th February 2019. The survey did not cover the 

building and infrastructure complex around Gibson Mill, because there has been 

previous analysis of this site (e.g. Historic England Listed Building Entry 

Number 1226169). The survey area covered 157 hectares (393 acres) of 

woodland and some adjacent open fields. It was undertaken during cold, clear 

conditions. The survey was prohibited in certain areas due the steep nature of 

the ground.  

 

3.2.2.4 Excavation 

Excavation of a charcoal burning platform took place on 10th - 18th June 2017 

and followed the methodology described in section 3.1 and Atkinson (2017). 

The chosen platform was located at SD97324 29951 and is typical of platforms 

found throughout the woodland. As well as a morphological analysis, soil 

samples were taken for charcoal and pollen analysis. For full results and 

discussion see Atkinson (2019c). 

 

3.2.2.5 Charcoal analysis 

Soil samples were taken from the excavation of the charcoal burning platform 

described in 3.2.2.4. See appendix 4 for full results. Methods of charcoal 

analysis are described in section 3.1. For a more detailed discussion see 

Atkinson (2019c).  

 

3.2.2.6 Pollen and SCP analysis 

A soil monolith was taken from a small wet hollow in an area of talus boulders 

(SD 98583 29106), which was thought to have protected the soil from 

disturbance observed at other wet hollows in the woodland. The sample had a 

depth of 270mm, which was the horizon between organic soil and mineral sub-

soil. Processing and analysis was carried out as detailed in section 3.1. See 

appendix 6 for full data set. 

 

3.2.2.7 Ecological survey 

An ecological evaluation conducted by West Yorkshire Joint Services in 1997 

concluded that “Hardcastle Crags….represents the largest clough complex in 

West Yorkshire. The woodlands support a good range of woodland communities 
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which, despite their largely planted nature, show good gradation from the wet 

woodland on the stream side to the more lowland oak/birch woodland on the 

lower slopes to the typical W16 Pennine woodland communities on the upper 

slopes” (Barker 1997). The species list from this evaluation was used as the 

basis for analysis in section 3.8. Further surveys were not undertaken. 

 

 

Figure 3.3 - Hardcastle Crags woodland and surrounding area. 

 

3.2.3 Site description 

Hardcastle Crags is located along the boundary between the modern parishes 

of Heptonstall and Wadsworth, in the Metropolitan Borough of Calderdale, West 

Yorkshire (figure 3.3). The woodland occupies the sides and bottom of the 

valleys formed by two watercourses: Hebden Water and Crimsworth Dean 

Beck. It is surrounded by working farmland, exclusively pasture and meadows. 

The woodland covers an area of 251 hectares (620 acres) and is recognised as 

ancient and semi-natural woodland (ASNW) or plantation on ancient woodland 

site (PAWS) in the Ancient Woodland Inventory (Natural England 2017). 



 

52 

The underlying bedrock consists of bands of sandstone of the Lower 

Kinderscout Grit formation and mudstones and siltstones of the Hebden 

formation, with areas of talus on some slopes (BGS 2018). Soil across the site 

is described as very acid loamy upland soil with a wet peaty surface (United 

Kingdom Soil Observatory 2018).  

 

3.2.4 Historical background 

3.2.4.1 Medieval 

Hardcastle Crags sits astride the boundary between the vills of Wadsworth and 

Heptonstall, both of which were part of the manor of Wakefield. The medieval 

extent of the woodlands which make up Hardcastle Crags was probably fairly 

similar to what we see today. The topography of the valley provides a natural 

woodland boundary where the gentle slopes more suited to farming break into 

the steep-sided cloughs. By the 1270s the upper Calder valley was part of the 

Forest of Sowerbyshire, which was not a true royal forest, but subject to laws of 

chase and warren held by the manor of Wakefield (Smith 2009). Laws were 

upheld in the common courts, records of which form the Wakefield Court Rolls. 

The Court Rolls make it clear that tenants in the forest were using its woodlands 

for collecting fuel wood, timber for construction and the grazing of animals (e.g. 

Walker 1945). Under the laws of chase and warren they would be fined for each 

infringement, or use of resources. The inconsistent and relatively low numbers 

of fines, however, suggest that enforcement of the laws was fairly arbitrary. 

There are no direct references to the woodlands of Hardcastle Crags within the 

published Court Rolls. It is clear, however, that there was active iron smelting in 

the woodlands of the upper Calder valley from the late 13th to mid 14th 

centuries, as evidenced by numerous documentary records (see section 4.2). A 

number of records of small mounds of bloomery slag support the idea that the 

woodlands of Hardcastle Crags were one of these medieval smelting locations. 

At least three sites are mentioned by writers in 1879, 1913, 1925 and 1989 

(Hebden Bridge Times and Gazette 1913; Heginbottom 1997; Newell 1925; 

Unknown author 1879). Firm dating of this activity will probably only be 

achieved through archaeological investigation.  
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Figure 3.4 - A portion of the Heptonstall Poor Rate Valuation map of 1835 

showing woodlands on the western side of Hebden Water. The boundaries are 

clearly visible between High Greenwood Wood (at the top), Ingham Wood (to 

the east of Mould Grain farm), and Gibson Wood (at the bottom). The buildings 

on the river are Lord Holme Mill, now known as Gibson Mill (WYAS MP10). 

 

There is enough circumstantial evidence to suggest that the wooded valley was 

enclosed at some point during the late medieval and early post-medieval 

periods. It ceased being managed under law of chase and warren, and instead 

different portions became attached to surrounding farmsteads. This process is 

illustrated by the woodland names. Of the 24 named parcels of woodland in the 

early 1800s, 14 share a name with a farm in close proximity (e.g. High 

Greenwood Wood) (figure 3.5). Boundaries between these parcels are clearly 

marked on early maps (figure 3.4). The Savile estate was, until 1950, the 

largest landowner in the valley, and it is entirely possible that it acquired some 

of these woodlands as part of a land grant in 1449. The will of John Savile, 

dated 23rd November 1481, states that “Wife to have also for life the manor of 

Thornhill and lands in Ovenden, Waddesworth and Skircoittes, which Wm. 

Gascoigne, knt. and others granted to me and Alice my wife by deed dated 1 

July 28 Hen VI” (Clay 1920).The Thornhill estate is known to have held land in 

Wadsworth in 1309 (Faull and Moorhouse 1981) and vaccaries at Small Shaw 

and Widdop in the 1400s, both of which neighbour the wooded valley (HER 

4749).  
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Figure 3.5 - Named woodlands around Hardcastle Crags in the early 1800s. Of 

the 24 named parcels, 14 share a name with an adjacent farm. These farms are 

marked on the map. 5m contours show the steepness of the wooded valleys 

and the relatively flat farmland above. 

 

It is not known over what period of time all the parcels of woodland left the 

ownership of the manor of Wakefield, but it was possibly part of the more 

widespread evolution of land tenure in the region during the late medieval 

period. The 15th century saw the dispalement and subdivision of nearby 

Erringden Park in 1451, with the land being divided between seven tenants 

(Smith 2018). The Forest of Sowerbyshire was never legally disafforested, but 

its relevance gradually eroded due to changing economic conditions and the 

manor of Wakefield encouraging tenants to take in land. 
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Figure 3.6 - Settlements around Hardcastle Crags in the mid-19th century and 

walled lanes connecting them to the wooded valleys. Note that the majority of 

settlements sit at a similar contour.  

 

It is worth considering what surrounding field boundaries, marked on 1st edition 

OS maps, can reveal about the history of stock grazing in the woodlands. 

Figure 3.6 shows walled lanes which link the farms above the valley to the 

woodland below. Some of these may well have served as routes to the fords 

across the river for people as well as animals, but others simply open into the 

wooded ground and provide no continuing track down the steep slopes. These 

imply that the valley was important as wood pasture. 

 

3.2.4.2 Post-medieval 

The first direct reference to named woodlands within the Hardcastle Crags 

complex is in a document from 1706 detailing the condition and recent 

economic status of woodlands belonging to the Savile estate. After descriptions 

of the value and activity of estate woods in Soothill, Hunsworth and Denby, in 

Wadsworth there is “A Wood called Shackleton Wood & Walshaw Wood there 
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[is] no Survey of itt. The tenant has some part of itt for pasturage the rest grows 

in the rocks. Itt was onnce sold for some small vallue but could not be [???], has 

not much worth now” (NA DD.SR.30.65). This terse assessment makes it clear 

that the woodland was of marginal value to the estate and was not managed for 

timber or as a coppice, or spring, wood. Account books for the years 1713-1718 

give detailed descriptions of maintenance expenses and care given to other 

woodlands on the Savile estate (NA DD.SR.205). Shackleton and Walshaw 

Woods received no such love.  

 

The first documentary evidence we have of woodland management is in the 

papers of George Sutcliffe of Stonesheygate Farm (HBLHSA SG57-67; see 

appendix 1 for full statistics). Notebooks from 1849 and 1880 list every tree both 

for felling and reserving in Stonesheygate Wood and Ingham Wood (for 

locations see figure 3.7). The species mix in 1849 suggests that much of the 

timber was planted, e.g. larch (Larix decidua), sycamore (Acer pseudoplatanus) 

and “scotch fir” (Pinus sylvestris), but that there was plenty of regeneration, e.g. 

birch (Betula pubescens/pendula), “wicken” (Sorbus aucuparia) and “wich 

azzel” (Corylus avellana). The existence of some trees providing many poles 

(i.e. long thin stems) suggests that they had been cut before and regrown with 

many stems. In 1849 George Sutcliffe mentions his grandfather felling trees in 

Ingham Wood, planting replacements, and making a road to lead the timber out. 

Wood was sold to Hanson, a timber merchant in Todmorden. 

 

In Stonesheygate Wood in 1849, the waivers (trees marked to be left to grow 

on) were 47% of all the trees in the wood, and made up 55% of the total timber 

value. Waivers chosen were predominantly of low value (presumably young 

trees), but some large valuable trees were also left to grow on or to set seed. 

This evidence suggests a tradition of ‘generational felling’: a very heavy thin 

every 30 to 40 years, somewhere between what modern foresters would term 

coppicing and Continuous Cover Forestry.  
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Figure 3.7 - The locations of Ingham and Stonesheygate Woods, as described 

in the 19th century Stonesheygate Papers (HBLHSA SG57-67). 

 

Timber values are given in 1880 as 13 pence per foot for alder, birch and 

wicken; 15 pence per foot for larch; 16 pence per foot for ash and 18 pence per 

foot for oak. This means that birch and wicken, being small trees, consistently 

had the lowest value, presumably only good as fuel. Ash, larch and sycamore 

made up the second group. Oak trees were consistently the most valuable. In 

addition to this, oak bark was valued separately, and in 1849 added around 

35% on to the value of the oak trees. This represented 16% of the entire value 

of all species in Stonesheygate Wood, and 8% of the total value of Ingham 

Wood. In 1880 the value of bark was not listed, but a note about measures 

shows that it was still being processed and sold. 

 

In 1849, both sales conditions use the same phrase: “That the charcoal be 

burned in the old Pits, the sods & earth to be dug from the woody ground, the 

purchasers to be allowed into March to burn the charcoal.” As detailed in the 

archaeological survey results, two charcoal burning platforms were found in 
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Stonesheygate Wood, and two were found in Ingham Wood. This sentence is 

clearly part of a template document used for wood sales at the time, suggesting 

that charcoal production was an assumed and normal part of tree felling.  

 

A document from 1848 lists eight workmen by name who were employed to “cut 

down and carry off wood”, all of whom lived in the township of Heptonstall 

(HBLHSA SG59). The 1851 census shows that six or seven of these men were 

textile workers and only one had their main occupation described as “wood 

cutter”. This suggests that many of those who carried out woodland 

management work were not specialised professionals – they would undertake 

seasonal labouring work to supplement their income from textile production. 

 

In 1849, the trees in Stonesheygate Wood were sold to Joseph Sutcliffe of 

Hebden Bridge for £241 (they were valued at £244 including bark). The trees in 

Ingham Wood were sold to James Lister of Hebble End in Hebden Bridge for 

£185 (they were valued at £193 including bark). In 1880, the trees in 

Stonesheygate Wood were sold to J. Charnock & Sons for £345 (valued at 

£342), and those in Ingham Wood to James Lister for £280 (valued at £272). 

The sale process was based on three rounds of sealed bids held in a set 

location at a set time (see sales poster in plate 3.1). The 1880 wood sale, for 

example, attracted 11 different buyers, who all appear to be timber merchants 

from the surrounding area. 

 

The activity in these woodlands was not isolated: in 1849 those belonging to 

Greenwood Lee (i.e. Gibson Wood) had just been “cleared off”, and there was 

at least some felling about to happen on “Mr. Mitchell’s land” (i.e. High 

Greenwood Wood) (HBLHSA SG57). Although these documents make it clear 

that there was extensive and organised management occurring in at least two 

named woodlands during the 19th century, it is not possible to know whether the 

same practices were carried out across the rest of the woodland complex. In 

some cases the archaeology of forestry infrastructure provides some clues (see 

section 3.2.6), but the fragmented ownership of the site likely led to different 

levels of organisation. There is no evidence of co-operation between 

landowners for management purposes. 
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Plate 3.1 - Handbill advertising sale of timber from Stonesheygate and Mould 

Grain (Ingham) Woods, 1849 (HBLHSA SG61). 
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3.2.4.3 Gibson Mill and tourism 

Although Gibson Mill was not part of the survey area, it is an important part of 

the history of the valley and the use of the surrounding landscape. It was 

constructed around 1800 and run by the Gibson family of Greenwood Lee farm, 

wealthy local yeomen who also owned Gibson Wood. The adjacent locations of 

farm, mill, farmland and woodland are an excellent demonstration of how the 

landscape was used by yeoman-clothiers of the early modern period. 

Agriculture, textile production, forestry and stone quarrying were all important 

aspects of how these estates were run, and they were often cheek-by-jowl: one 

‘unit’ with many functions.  

 

Hardcastle Crags is an important site in the social history of tourism. As early as 

the 1860s it served as a destination and beauty spot for industrial workers from 

within, and outside of, the local area (Walker 1993). In the early 1900s, Gibson 

Mill “began to be used as an ‘entertainment emporium’ for the local people. The 

facilities included dining saloons, a dance hall, a roller-skating rink, refreshment 

kiosks and boating on the mill pond” (National Trust 2005). The devotion of the 

public to the wooded valley as a site of recreation is demonstrated by organised 

resistance to three separate proposals to create a reservoir over part of the site 

during the 20th century. The battles were all successful and formed part of an 

emerging national culture for protection of landscapes valued for recreation 

(HBLHSA uncatalogued box of documents). Within this context, in 1950 the 

National Trust became the major landowner in the valley. To the present day, 

Hardcastle Crags remains a popular destination for recreation. 

 

3.2.5 Archaeological background 

Prior to this investigation, 119 monuments had been recorded within and 

immediately outside of the Hardcastle Crags survey area, some of which 

appear on more than one database. These are listed in appendix 3.2. 

The vast majority are stone farmhouses on the hillsides above the woodlands of 

the valley dating to the 17th or 18th centuries. Those recorded within the survey 

area include Gibson Mill and associated buildings, some farm buildings in 

woodland enclosures, two bridges and the remains of two bloomery iron 

smelting sites (HER 6479 and 6485).  
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The National Trust maintains its own heritage database, which contains 50 

records within its property at Hardcastle Crags. They include farm buildings, 

Gibson Mill and associated buildings, remains of the railway route in the north-

west corner of the site, and 27 charcoal burning platforms.  

The majority of recorded monuments demonstrate aspects of the economic and 

social organisation of the landscape from the 17th to the 19th centuries, but do 

not provide detail directly relevant to understanding the woodland history. The 

records which do contribute are those within the woodland such as the remains 

of probable medieval iron smelting sites, charcoal burning platforms and 

woodland enclosures.  

 

 

 

Figure 3.8 – Hardcastle Crags archaeological survey area. 
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Figure 3.9 - Distribution of all features of archaeological interest recorded during 

the survey of Hardcastle Crags.  

 

3.2.6 Archaeological survey 

3.2.6.1 Introduction 

Across the 251 hectares (620 acres) of woodland, 157 hectares (393 acres) 

were surveyed (figure 3.8). 301 features of archaeological interest were 

recorded, of which 299 had not previously been recorded (figure 3.9). The 

primary categories of features were boundary walls, trackways and charcoal 

burning platforms. Most features recorded are likely to date from the post-

medieval period, but there were many recorded which could be medieval or 

post-medieval. A detailed discussion can be found in Lewis & Atkinson (2019) 

and a complete dataset in appendix 3.2.  

 



 

63 

Figure 3.10 - Dry stone walls recorded as the external boundary of the 

woodlands of Hardcastle Crags. 

 

3.2.6.2 Boundaries 

A total of 94 boundary features were found across the survey area, all of which 

are dry stone walls. The majority define the outer boundary of the woodland 

where it borders on open farmland (figure 3.10). The walls show many different 

styles of construction and are likely to be post-medieval in their current form, 

featuring small quarried stone with through and top stones (e.g. plate 3.2). 

 

There is another category of dry stone walls within the woodland which run up 

and down the valley sides. They tend to be low and constructed as a single skin 

with large, rough boulders which have probably been collected from the 

surrounding slopes rather than quarried (plate 3.3). They are all incomplete and  
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Plate 3.2 - Typical post-medieval external woodland boundary wall (feature 

FS091). Scale 1m. Image copyright Pennine Prospects. 

 

in poor condition, clearly not having been maintained for a long period of time. 

The majority of these stretches correspond exactly to divisions between named 

parcels of woodland in the early 1800s (compare figures 3.11 and 3.6). It is 

suggested that these stretches may be associated with the process of woodland 

division in the late medieval or early post-medieval periods.  

There are also a small number of short stretches of dry stone wall which match 

the style and distribution of these putative land divisions, but which do not 

correspond to known boundaries between landholdings or enclosures (figure 

3.11). They may also have been ownership boundaries, with some woodland 

parcels becoming amalgamated over the centuries.  



 

65 

Figure 3.11 - Low, rough boulder walls representing current or lost woodland 

divisions within Hardcastle Crags. 
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Plate 3.3 - Typical low, rough boulder wall forming boundary between named 

woodlands (feature FS017). Scale 2m. Image copyright Pennine Prospects. 

 

3.2.6.3 Enclosures 

There are 17 identifiable areas of enclosure (figure 3.12). Some of them remain 

open, grazed grassland to this day, whilst others have returned to woodland. 

The enclosures are so different in size, shape and location that they have likely 

been created piecemeal through the centuries. The fields centred on SD98667 

29228, are bounded by “true” orthostat stone walls (feature FS003). These are 

characterised by large boulders sunk end-on into the ground in a double or 

single row, often with smaller boulders placed on top to create a somewhat 

stock-proof boundary. This is an extremely rare occurrence in this part of the 

Pennines. Investigations of settlement and field systems further to the south in 

the Peak District have found evidence that this style of wall suggests a medieval 

or even earlier date (Hodges 1991). This is supported by the sinuous field 

boundary lines and arrangement around a major track leading to the medieval 

settlement of Shackleton (HER 4924). 
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Another form of enclosure consists of flat areas of land alongside the rivers at 

the valley bottom. These are usually small and irregularly shaped (e.g. feature 

FS138 at SD97404 29586). The typical dry stone wall surrounding these 

patches of potential grazing land is similar to the putative land divisions 

described above (plate 3.4). The wall style alone provides a very tentative 

suggestion that this type of enclosure dates from the medieval period. These 

walls can be contrasted with the later walls surrounding enclosures with 

settlements, e.g. Hollin Hall (SD9879 2956) and Over Wood (SD9677 4140), 

which are much higher and use smaller stones in a double skin construction 

with top stones. Although the settlement and clearance dates are unknown, 

these walls associated with settlements are, in their current form, likely to be 

post-medieval.  

 

Plate 3.4 - Low boulder wall around flat area adjacent to river south of Gibson 

Mill, forming an enclosure which is now wooded (feature FS138). Scale 2m. 

Image copyright Pennine Prospects.  
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Figure 3.12 - Dry stone walls forming enclosures within the woodlands of 

Hardcastle Crags. 

 

3.2.6.4 Tracks 

The survey recorded 47 different tracks. This did not include the two main 

arterial tracks, one running up each valley approximately parallel to, but above, 

the main watercourses (figure 3.13). The remaining recorded tracks can be 

roughly divided into two categories. The first consists of routes which clearly link 

to a settlement on the hillside above and snake down the valley side to either an 

arterial track or a river crossing (figure 3.14). These are often rubble or stone 

surfaced and have stretches supported by stone revetment walls. Examples are 

features IH11 and FS026 (plate 3.6). The other category can be described as 
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small, rough, usually unsurfaced paths which wind through the woods, often 

with no obvious settlement or major track as a point of departure (figure 3.15; 

plate 3.5). These are interpreted as ways used whilst working in the woodland: 

for extracting wood, timber or charcoal, or stone from quarries. They are 

generally narrow and tend not to have any stone revetment walls. 

An example from Ingham Wood of how these tracks interconnected with other 

features is shown in figure 3.16. 

 

Figure 3.13 - Tracks which were not recorded during the survey of Hardcastle 

Crags, but are highly likely to be historically significant. 
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Figure 3.14 - Larger tracks within the woodlands of Hardcastle Crags, generally 

2m-3m wide with rubble or stone surfacing. 
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Figure 3.15 - Smaller tracks within the woodlands of Hardcastle Crags, 

generally 1m-2m wide and not surfaced. 
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Plate 3.5 - Worn, narrow path through Walshaw Wood (feature FS085). Scale 

2m. Image copyright Pennine Prospects. 
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Plate 3.6 - Wide, rubble-surfaced post-medieval track in High Greenwood Wood 

(feature IH35). Scale 2m/1m. Image copyright Pennine Prospects. 

Figure 3.16 -The archaeology of woodland management infrastructure in 

Ingham Wood. 

3.2.6.5 Wood pasture 



 

74 

Several gateways and openings from the farmland above the valley to the 

wooded slopes were recorded. There is no easy way to determine in which 

period these originated. Some look more like routes only for humans, with thin 

squeeze stiles (e.g. below Ladyroyd Farm, feature FS117), but others have 

stang posts for bar gates and don’t connect to an obvious communication route 

(e.g. below Shackleton, feature FS102; plate 3.7), suggesting that they were 

used for livestock.  

 

Plate 3.7 - Gateway between Foul Scout Wood and walled lane running 

between fields up to Shackleton (visible in top right of photograph). The 

surrounding dry stone walls are post-medieval. Feature FS102. Scale 2m. 

Image copyright Pennine Prospects. 

 

3.2.6.6 Iron smelting 

As discussed in section 3.2.4, numerous people have reported finding bloomery 

slag in the woodlands of Hardcastle Crags. At least two of these sites lie within 

the survey area. The site in Spring Wood described by Needham in 1913 was 

not located. The site in Walshaw Wood described by Needham, Heginbottom in 
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1989, and probably by Newell in 1925, was located. It was identified by finds of 

tap slag and charcoal in a low mound cut by a track (feature FS084; figure 

3.17). Slag and charcoal finds in the bank continue for another 20m to the west 

(plate 3.8). Immediately to the north of the low mound is a small pit which may 

be associated with smelting, measuring approximately 1m by 2m, and 0.3m 

deep. A sample of the slag (plate 3.9) was tentatively identified (based on visual 

evidence) as bloomery slag by an archaeometallurgist (D. Starley, pers. 

comm.). The extraction of iron ore from surface outcrops in the vicinity of 

reported bloomery sites is supported by a number of features identified in 

Spring Wood. These small ‘scoops’ out of the hillside, measuring 2m-3m, lie 

roughly along the same contour, and are far smaller than known stone or clay 

pits. They may be the remains of ore extraction. (Features SW05, SW06, 

SW16, SW17 & SW19; plate 3.10; figure 3.18) 

Figure 3.17 - Location of bloomery slag mound and scatter in Walshaw Wood 

(feature FS084). The triangle marks the grid reference given for the HER record 

of Heginbottom’s slag mound found in 1989. They are almost certainly the same 

feature.    
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Plate 3.8 - Bloomery slag and charcoal found in the cut bank at the ranging pole 

and 20m along the track (feature FS084). Scale 2m. Image copyright Pennine 

Prospects. 

Plate 3.9 - Piece of slag from feature FS084. 
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Plate 3.10 - ‘Scoop’ out of the hillside in Spring Wood (feature SW17). Scale 

2m. Image copyright Pennine Prospects. 

 

Figure 3.18 - ‘Scoops’ out of the hillside in Spring Wood, possible sites of small-

scale mineral extraction. 
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3.2.6.7 Charcoal burning platforms 

A total of 84 charcoal burning platforms were recorded during the survey. This 

makes Hardcastle Crags one of the most impressive charcoal producing 

landscapes recorded in West Yorkshire (figure 3.19). The platforms all have a 

similar morphology. They are cut into the hillside and built up on the down-slope 

to create a level area which is always circular or near circular, with diameters of 

between 6m and 8m (e.g. plate 3.11). These correspond to the ovoid recessed 

platform hearth type defined by Ardron and Rotherham (1999). A small number 

of platforms have stone retaining walls on the downhill side. Many are 

associated with tracks or paths, either leading to the platform, adjacent to the 

platform, or running right across the centre. A small number are located close to 

watercourses, but this was the exception rather than the rule. 

 

Plate 3.11 - Charcoal burning platform (feature FS074) bisected by stone-

surfaced track leading to Shackleton (feature FS002).The surface of the causey 

stones lies around 20cm below the surface of the platform. Scale 2m. Image 

copyright Pennine Prospects. 
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Figure 3.19 - Charcoal burning platforms identified during the survey of 

Hardcastle Crags. Their most common association is with paths or tracks.  

 

The different woodlands within Hardcastle Crags exhibit varying densities of 

platforms. Abel Cote Wood, for example, has one platform for every 0.7ha of 

woodland. Walshaw Wood has one platform for every 2.1ha. In most of the 

other named woodlands concentrations fall somewhere between these two 

figures, but Gibson Wood and High Greenwood Wood contain only small 

numbers: one platform for every 15 and 7.8ha respectively. This difference is 

probably explained by a combination of topography (both these woodlands are 

much steeper than the others), and different management history. 

 

The distribution of charcoal burning platforms is fairly evenly spread within 

woodlands. Each platform would serve a certain area of woodland around it, 
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and reducing the distance that heavy wood had to be moved would be a prime 

motivation for deciding on platform location. There are, however, some areas of 

woodland in which one would expect to find charcoal burning platforms which 

were devoid of this feature type (e.g. in Walshaw Wood around SD9735 3043). 

Similarly, on flat areas of ground it is almost impossible to identify spots which 

were used and re-used for making charcoal because of the lack of earthworks. 

It may well be that on flat ground there was not one single re-used location. 

These factors make it likely that there are more charcoal burning locations in 

the woodlands than were surveyed.  

 

The recorded presence of iron smelting remains in Hardcastle Crags means 

that charcoal was almost certainly made in the woodlands during the period of 

smelting activity. It is therefore likely that at least some of the identified 

platforms are medieval in origin. The similarity of platform construction across 

the whole woodland complex suggests either a similar period of construction, or 

a stable and unchanging charcoal burning tradition extending across many 

centuries. Documents from the 19th century (see section 3.2.4) make it clear 

that re-use of old platforms was encouraged. 

 

3.2.6.8 Mineral extraction 

The woodlands of Hardcastle Crags have experienced less quarrying activity 

than other woodlands in the region (e.g. North Dean or Knotts Wood). Aside 

from the small ‘scoops’ mentioned in section 3.2.6.6, there were only 12 sites of 

mineral extraction recorded during the survey. Seven of these are very similar: 

small scale stone quarries of no more than 20m in length, all adjacent to tracks 

(e.g. feature HH14; plate 3.12). These are interpreted as quarries opened for a 

particular purpose, such as a set of buildings or a road, and then discontinued.  
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Plate 3.12 - Stone quarry alongside the track at the top of Abel Cote Wood 

(feature HH14). Scale 2m. Image copyright Pennine Prospects. 

 

The line of a railway can be clearly traced by its cutting in High Greenwood 

Wood (e.g. feature IH26; figure 3.20), and by the footings for the numerous 

wooden trestle bridges which carried it over depressions and cloughs. It passes 

through the largest stone quarry complex in the woodlands, an area known as 

Hell Holes. Quarried stone faces were recorded along with spoil heaps and one 

piece of ironwork associated with the operation of the quarry (feature IH25). It is 

known that these workings were in operation for a short period of time during 

the 1890s and 1910s, serving the construction of reservoirs higher up the valley 

(Fitzgerald 1967). 
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Figure 3.20 - Features associated with the late 19th century railway and Hell 

Holes quarry. 

 

3.2.6.9 Water management 

Three broad categories of water management features were recorded. The first 

consists of weirs, ponds and culverts associated with the water-powered textile 

mills in the valley which were built during the late 18th and early 19th centuries 

(e.g. feature IH04, plate 3.13). These are often found in woodlands in the South 

Pennines because the river valleys where the mills were located are steep-

sided and often wooded, or because secondary woodland has grown up on the 

industrial sites after they were abandoned. 

The second type of recorded feature is stone retaining walls along the river 

banks. Although many of these may have been built at the same time as other 

mill infrastructure, there are numerous examples which seem to be reinforcing 

the river bank to protect flat areas alongside the water (e.g. feature IH01). 

The third category is drainage ditches, which are usually associated with flat 

areas in the woodland. It is assumed that the ditches serve to drain the areas 

either for grazing, or other activities such as timber storage and processing (e.g. 

feature IH09). 
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Plate 3.13 - Weir constructed of cast iron across Hebden Water, serving a 

culvert taking water to one of the mill ponds above Gibson Mill (feature IH04). 

Image copyright Pennine Prospects. 

 

3.2.6.10 Significant trees 

Ancient trees in Hardcastle Crags are noticeable by their absence. Most ancient 

woodland, even if replanted in more recent times, retains old trees in hard to 

reach corners. The overwhelming majority of trees across the whole of this 

woodland complex originate from after the mid-19th century. The cutting and 

planting regimes of that period were clearly very thorough – even on steep 

slopes trees were cleared and replaced. The planting choices of the 19th 

century certainly varied from landowner to landowner. Much of the eastern and 

northern sides of the valleys, which were part of the Savile estate, are 

dominated by pine species (Pinus spp.). The planters of High Greenwood Wood 

and Gibson Wood, however, favoured beech (Fagus sylvaticus).  
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Figure 3.21 - The one area of significant old trees found in Foul Scout Wood 

(feature FS040). 

 

The field survey found only one group of trees which may give some clues to 

pre-19th century woodland management: an area of 6 multi-stemmed oak trees 

in fairly close proximity, with stems of between 0.3m and 0.6m diameter (feature 

FS040; figure 3.21). The large basal diameter (>1m) of the stools suggest that 

these trees were cut many times. This may suggest that in this part of Foul 

Scout Wood woodland was managed as oak coppice: periodic felling with 

subsequent protection of the shooting stump. There are six charcoal burning 

platforms within 200m of the trees, so it was certainly an actively managed part 

of the woodland. The occasional occurrence of lone multi-stemmed trees 

elsewhere in the woodlands may be a remnant of organised regular felling, but 

isolated specimens are not proof. 

 

3.2.7 Excavation 

The excavated charcoal burning platform showed a range of typical features 

(plate 3.14; figure 3.23). It was roughly circular, measuring 9m by 8m, and cut 

into the hillside with spoil material used to level out the working area. The clay-
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rich platform surface (context 1008) was distinct from the build up of charcoal-

rich soil above it (context 1003). This deposit was up to 0.5m deep and did not 

have any clear stratification. It was therefore excavated in two spits. A thin 

charcoal-rich deposit distinct from context 1003 lay at the base of the slope 

below the platform (context 1012). A number of large stones below the platform 

were more likely to be dumped material than the remains of a built retaining 

wall. There was a cut trench through the north east side of the platform where a 

modern water pipe has been installed (context 1005). The platform is adjacent 

to a small water course on its western side and around 20m from the main track 

through the woodland (figure 3.22).  

 

Figure 3.22 – Location of excavated charcoal platform in Hardcastle Crags 

(feature FS076). 
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Plate 3.14 – Excavation of charcoal burning platform in Hardcastle Crags 

(feature FS076). Scale 1m. Image copyright Pennine Prospects.  
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Figure 3.23 – Section of excavated charcoal burning platform in Hardcastle 

Crags (feature FS076). Diagram by C. Atkinson, copyright Pennine Prospects. 
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3.2.8 Charcoal analysis 

3.2.8.1 Contexts 

Charcoal analysis was conducted on soil samples from the excavation 

described in 3.2.7. The analysis methodology is described in section 3.1. Six 

samples were taken from the charcoal-rich soil layer covering the platform floor 

(context 1003), in two spits. Other contexts included a disturbed trench cutting 

across the main platform (sample 1005-19), the clay surface of the platform 

floor (sample 1008-21), and a charcoal-rich deposit on the downhill slope of the 

platform (sample 1012-24). 

 

3.2.8.2 Taxa 

The majority of samples showed a similar distribution of taxa, primarily 

consisting of Quercus (41-53%), Betula (18-32%) and Corylus (21-28%) (figure 

3.24). Contexts from the platform floor and the deposit on the downhill slope 

contained higher proportions of Quercus and less Corylus. Some contexts 

contained a small concentration of another taxon (e.g. Salix, Alnus, Maloides 

and Pinus). The similarity of the most prevalent taxa in all contexts 

demonstrates that the fuel wood used for charcoal production consisted 

primarily of Quercus, Betula and Corylus throughout the working life of the 

charcoal platform.  
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Figure 3.24 – Charcoal taxa distributions across contexts from excavation of 

Hardcastle Crags charcoal burning platform. 

3.2.8.3 Size 

The majority of contexts contained charcoal showing a very similar, almost 

matching, size distribution with a tightly bunched range of values and a peak 

radius of 11-15mm (figure 3.25). Negligible amounts of charcoal with a radius of 

over 25mm appear in the assemblages. The size distribution did not vary by 

taxa. This demonstrates that wood was being selected by size, and the 

commonality across contexts suggests that this tradition or method of burning 

did not change substantially through the period in which the platform was 

actively used.  
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Figure 3.25 – Size distribution of charcoal fragments by context from excavation 

of Hardcastle Crags charcoal burning platform (histogram trend line). 

 

3.2.8.4 Age 

The distributions of estimated age in most contexts have a strong peak around 

15 years, but all have a ‘tail’ in their distribution up to at least 40 years (figure 

3.26). Charcoal from the clay floor of the platform (sample 1008-21) showed 

only a slight peak at 15, then a long, thick tail up to 35 years, demonstrating that 

more of this charcoal was derived from older wood. Sample 1012-24, from the 

downslope deposits, also exhibits a slightly older age profile. This fits with the 

higher size distribution of these contexts, and the different taxa proportions, i.e. 

a much higher percentage of Quercus (80%). 
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Figure 3.26 – Age distribution of charcoal fragments by context from excavation 

of Hardcastle Crags charcoal burning platform (histogram trend line). 

 

3.2.8.5 Growth ring width 

Five out of the nine contexts showed a remarkably similar ring width distribution, 

with a tight range peaking at 0.5-1.0mm and a small tail into higher widths up to 

2.0mm (figure 3.27). This is generally slow-grown wood. There was no 

significant difference in ring width distribution between taxa.  

Contexts from the platform floor (sample 1008-21) and downhill deposit (sample 

1012-24) show a similar ring width distribution to each other, but one that is 

markedly different from the other contexts. With peaks at both 0.75mm and 

1.75mm, there is clearly a faster-grown proportion of fuel wood in these 

assemblages.  
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Figure 3.27 – Mean ring width of charcoal fragments by context from excavation 

of Hardcastle Crags charcoal burning platform (histogram trend line). 

 

3.2.8.6 Ring growth patterns 

All charcoal from this site was also qualitatively assessed on the pattern of 

annual ring widths across the fragment. The vast majority of fragments showed 

either even ring width or uneven ring widths with no clear pattern (figure 3.28). 

Although some fragments demonstrated the pattern of “x wide then y narrow” 

(from the centre of the charcoal to the outside), the values of x and y varied 

widely. This is consistent with the fuel wood being sourced from the branch 

wood of larger trees rather than stem wood: the natural variety of growing 

conditions in the woodland canopy leads to a wide range of growth patterns in 

the branch wood.  
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Figure 3.28 – Charcoal growth ring patterns across contexts from excavation of 

Hardcastle Crags charcoal burning platform. 

 

3.2.8.7 Final ring and bark 

Where final rings were identified, they consisted almost exclusively of late 

wood, showing that fuel wood was generally cut in the winter months. Bark was 

occasionally found on charcoal fragments of all taxa. 

 

3.2.8.8 Vitrification and tyloses 

There was no evidence of vitrification in any charcoal from this site. 

Only a very few fragments (n=2) of Quercus across all contexts showed clear 

tyloses, suggesting that the Quercus wood used was nearly all sapwood. This 

matches the size and age distribution data, and supports the interpretation that 

young branch wood, rather than stem wood, was the primary fuel wood source.  

 

3.2.8.9 Radiocarbon dating 

 

Context-sample Location Radiocarbon date (AD) 

1003-5 Main platform deposit 1386 ±28 

1003-11 Main platform deposit 1891 ±28 

1008-21 Platform floor 1867 ±28 

1012-24 Downslope deposit 1793 ±28 
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Table 3.3 – Radiocarbon dates of charcoal fragments from excavation of 

Hardcastle Crags charcoal burning platform. 

 

Radiocarbon dating of charcoal fragments (table 3.3) showed a high likelihood 

of charcoal burning activity from the late 18th to the late 19th centuries, and that 

waste charcoal from this activity was located across all the platform contexts. 

One fragment was dated to the 14th century. Although it is possible that this 

fragment arrived on site from another source, it is also feasible to conclude that 

charcoal production was occurring on this platform during the medieval period 

given the evidence for bloomery iron production in the vicinity. The lack of 

stratigraphy of these dated fragments can be explained by the inevitable soil 

churn of centuries of heavy use.  

 

3.2.8.10 Conclusions 

The taxa proportions observed in all contexts show that Quercus, Betula and 

Corylus were the primary types of fuel wood used in all phases of use. The 

presence of small amounts of other taxa such as Alnus, Maloides and Salix 

suggest that species selection was relatively weak. This range of taxa is 

generally consistent with the typical Ancient and Semi-Natural Woodlands of the 

area, which include NVC categories W10e, W11 and W16 (West Yorkshire 

Local Sites Partnership 2011), and in particular corresponds to the W10e 

community in which the platform lies. Corylus is currently a relatively rare 

component of woodlands in the South Pennines, including Hardcastle Crags. 

This evidence suggests that Corylus was more prevalent in the past. 

 

Although species selection for fuel wood appears to be weak, selection for size 

seems to be strong in most of the contexts analysed. Selection of similarly sized 

wood fits with historical accounts and oral traditions, which suggest that a 

limited range of sizes ensures an even and efficient process of charcoal 

production, and that wood of different sizes was used for other processes or 

products (Armstrong 1979; Kelley 2002). The size range observed is 

comparable to other studies of charcoal burning platforms in the north of 

England (Gledhill 1994; Hazell et al. 2017), but is smaller than other published 
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studies of charcoal production sites in other countries (e.g. Ludemann 2010; 

Paradis-Grenouillet et al. 2015). 

 

The use of primarily young wood (under 25 years) fits with the size distribution. 

In addition, all taxa in the assemblages displayed a similar age distribution, e.g. 

Corylus was not significantly younger than Quercus and was occasionally found 

with over 30 annual growth rings. These distributions suggest that tree species 

were managed in similar ways to one another. The fuel wood was therefore not 

derived from a typical coppice-with-standards system of hazel and birch under 

oak standards. It is far more likely that the fuel was branch-wood from older 

trees, and that trees were cut on a more loosely managed long rotation coppice 

or management of high forest and underwood. The presence of small diameter, 

slow-grown wood of over 30 years supports this interpretation (Out 2013). This 

corresponds well to the management style detailed in the historical record and 

outlined in section 3.2.4: some kind of ‘generational’ felling which involved 

around half of all trees being felled every 30-40 years. 

 

The range of mean ring widths observed correlates fairly closely to those found 

at other charcoal production sites in the north of England (Hazell et al. 2017). 

The slow growth supports an interpretation that the fuel wood used was not 

sourced from the stem wood of a managed coppice system with a short 

rotation, or from young regeneration, from which one would expect far faster 

growth and therefore wider rings (Girardclos 2017; Out 2013). Similarly, the 

growth ring patterns suggest that this is generally branch-wood from older trees 

rather than coppiced stem wood (Deforce & Haneca 2015). 

 

The main charcoal-rich deposit on the platform surface showed only slight 

variation across contexts and did not appear to be stratified, which is further 

evidenced by the range of radiocarbon dates found within these contexts. This 

is not unexpected: it is a highly disturbed situation and may well represent the 

waste material from burning events over many centuries. This presents 

something of a problem for interpreting past management if the waste from 

different practices at different times has been combined. However, the large 

sample sizes and small ranges in the data suggest a fairly consistent picture. 
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The charcoal assemblages from the clay-rich platform floor and the downslope 

deposit show some similarity in their characteristics, with a slightly larger size, 

higher age, wider ring width and a higher Quercus content than the main 

deposit. They therefore show some taphonomic distinction. Radiocarbon dates 

show that these two contexts contain material from the late 18th century and late 

19th century, as does the main platform deposit. It is possible that burning during 

this period used material from larger and older trees and contributed to the tails 

seen in the age and size distributions from the main deposit.  

 

One other piece of charcoal was dated to the 14th century (notably Corylus). It 

was not in a stratified deposit, and could possibly have been moved to the site 

from elsewhere, but it is more likely that it originated from this platform. 

 

The presence of Pteridium in context 1008-21 is good evidence of one aspect of 

the method of charcoal production on this site. A fibrous organic material was 

typically layered on top of the pile of wood before the addition of turf, soil or 

sammel. Often this was straw or hay, but bracken (Pteridium) was commonly 

used where it was available (Armstrong 1979; Kelley 2002).  

 

3.2.9 Pollen and SCP analysis 

Soil monoliths from the charcoal platform excavation underwent an initial 

assessment of their pollen content by Dr. E. Forster of the University of 

Sheffield (Atkinson 2019c). The pollen profile of the higher levels of the main 

charcoal-rich deposit on the platform surface (context 1003) exhibited a high 

proportion of Pinus, with some Corylus, Poaceae and Pteridium. Charcoal 

analysis showed that the fuel wood in this context was made up of Quercus 

(around 40-50%) with some Betula and Corylus and only a very small presence 

of Pinus wood. Neither the burnt clay surface of the platform (context 1008) nor 

the clay making up the platform itself had sufficient pollen preservation for 

quantification. The downslope deposits (context 1003 over context 1012) were 

dominated by Corylus, particularly at the deeper levels, with only small amounts 

of Quercus and Betula. There was a rise in the heathy (Ericaceae) component 

in the upper layer. The majority of the charcoal analysed from these contexts 

was Quercus, with smaller amounts of Corylus and Betula. The pollen evidence 
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was interpreted as suggesting a relatively open landscape of patchy woodland 

and scrub, particularly when the deeper layers were deposited. However, as 

previously noted, deposit stratification appears to be very weak or non-existent. 

 

There is an apparent mismatch here between the pollen and charcoal evidence. 

Two factors may be causing this discrepancy. The first is species selection for 

charcoal production – the pollen evidence suggests little oak in the landscape, 

but if it was preferentially used as fuel wood then it could still leave a dominant 

signature in the charcoal waste. The problem with this interpretation is that the 

diverse range of taxa identified during analysis of the charcoal suggests weak 

species selection, if any at all. The other possible factor is management of trees 

leading to differential rates of pollen production. It has been shown that 

coppicing of different species effects their inflorescence over the subsequent 

years (Waller et al. 2012). Some species, such as hazel, return very quickly to 

high levels of pollen production, with others taking around 10 years (e.g. birch 

and alder). Oak (Quercus robur) is recorded as beginning to flower only at 30 

years of age (Schütt et al. 2006; Matthias et al. 2012). The number of studies 

into these phenomenon is low enough that these numbers must be treated with 

caution -  it is likely that they vary significantly with climate and other local 

factors. However, it is worth considering that regular cutting of an area of 

woodland on a rotation of less than the flowering age of one species could 

render that species component palynologically invisible, and would exaggerate 

the component of fast-flowering species (e.g. hazel) (Waller et al. 2012). This 

may have been the case with oak, and to a lesser extent birch, during the 

period of charcoal production in Shackleton Wood. The analysis of charcoal 

(section 3.2.8) suggests that the most likely management regime was long 

rotation coppice or heavy thinning (‘generational felling’) every 30-40 years. The 

pollen evidence from the excavation may fit with this interpretation if the felling 

period was closer to 30 years than 40, and if there were not many oak 

standards in the woodland, which would have added large quantities of pollen to 

the profile. Unfortunately there are no historical records of this part of the 

woodland after 1706, when it was described as having little value and was 

certainly not managed for wood products (see section 3.2.4). 
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Figure 3.29 – Location of soil monolith taken for pollen and SCP analysis. 

 

A soil monolith was taken for pollen, SCP and microcharcoal sampling as 

described in section 3.1.10 (location shown in figure 3.29; grid reference SD 

98583 29106).  

 

Results are shown in figure 3.31. The total depth of the core was 270mm, and 

showed changing SCP levels which can be interpreted to give a basic 

chronology. The rise in SCP concentration at 130mm represents the increase in 

coal burning in the Calder valley during the 1830s, followed by a sharp increase 

at 130mm during the middle of the 19th century. It peaks at 90mm, which 

corresponds to the middle of the 20th century.  

 

The core was divided into three zones based on the pollen record. Zone 1 

contains high proportions of Corylus, Betula, Quercus, Alnus  and Fraxinus 

arboreal pollen. The high levels of Dryopteris suggest a relatively dark 

woodland with closed canopy. Zone 2 shows stable high levels of Betula and 
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low levels of Corylus and Alnus, but decreasing Fraxinus and increasing 

Quercus. It is also marked by an increasing presence of Pteridium and a drop in 

Dryopteris.  The concentration of microcharcoal particles also increases. Zone 3 

is characterised by a rise in the amount of pollen from non-native planted trees, 

Fagus and Pinus. This is accompanied by a drop in Betula and Corylus pollen 

and an increase in both Pteridium and Dryopteris.  

 

Zone 1 represents a relatively stable mixed woodland with little evidence of 

disturbance. The increase in microcharcoal in zone 2 may relate to an increase 

in charcoal production within the woodland. It coincides with a decrease in 

Fraxinus and an increase in Quercus, with the drop in Dryopteris implying that 

the woodland was more open. The early and mid 19th century saw the planting 

of non-native trees and the development of the woodland into a ‘high forest’. 

Light-loving species such as Corylus, Betula and Fraxinus decreased. 
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Figure 3.31 – Results of pollen, SCP and microcharcoal analysis from 

Hardcastle Crags. 
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3.2.10 Ecological survey 

A survey by the Ecological Advisory Service (Barker 1997) produced a flora 

species list for the entire site and a map of NVC communities. Much of the 

woodland on the upper slopes of Hardcastle Crags consists of the acid soil 

community W16 (Quercus spp. - Betula spp. - Deschampsia flexuosa), with 

some areas extending into the more heathy W16b (which includes Vaccinium 

myrtillus and Dryopteris dilatata). The lower valley slopes have a more varied 

arboreal component and tend towards W10e (Quercus spp. - Pteridium 

aquilinum – Rubus fruticosus) with more Holcus mollis and Hyacynthoides non-

scripta in the herb layer. 

Small watercourses often produce flushes of alder and sallow W7 woodland 

(Alnus glutinosa – Fraxinus excelsior – Lysimachia nemorum), and there are a 

few small examples of community W9 on base rich drift soils (Fraxinus excelsior 

- Sorbus aucuparia – Mercurialis perennis) which contain regionally rare 

species such as Convallaria majalis and Melica nutans. There is a good fern 

and bryophyte diversity throughout the woodlands.  

 

3.2.11 Discussion 

The historical, archaeological and archaeobotanical evidence suggests that 

there was extensive medieval activity in the woodlands of Hardcastle Crags. 

Bloomery iron smelting remains, and possible sites of ironstone extraction, 

support the 14th century radiocarbon date for charcoal production at the 

excavated platform. Activity within the woodlands such as quarrying, tree felling 

and processing were supported by a complex arrangement of paths, tracks and 

bridges. Connections with the farmland above the valley sides shows the 

importance of stock moving through, or grazing in, the woodlands. Although 

hard to date, it is highly likely that these patterns of communication were true of 

the medieval period as well as later centuries. 

Although there is archaeological evidence of division of the woodland into 

named parcels associated with adjacent farmsteads, and numerous enclosures 

within the woodlands for grazing, it is not clear that there was ever a distinct 

transition from wood pasture to coppice. The small amount of evidence between 

the medieval period and the 19th century shows that stock continued to graze in 

at least some areas, and there is no evidence from any period of what one 
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might call tightly managed coppice. Detailed records from the 19th century and 

characteristics of the fuel from the charcoal burning platform point towards a 

periodic felling, or heavy thin, every 30 to 40 years. In all likelihood the 

numerous woodlands with different owners would have been managed 

separately, leading to a disorganised and diverse mosaic until consolidation of 

parcels in the 18th, 19th and 20th centuries.  

The composition of the woodlands appears to have changed significantly. A 

relatively open ash-oak-birch-hazel woodland likely existed in the period before 

late medieval land division. It had developed a denser canopy by the 19th 

century and consisted of oak, ash, birch and alder along with non-native 

species such as sycamore and larch. The present composition includes very 

little hazel and is dominated by planted pines and beech. The presence of hazel 

in all contexts of the charcoal burning platform suggests that it existed in fairly 

large quantities until relatively recently – possibly the late 19th or early 20th 

centuries.  

 

The high number of charcoal burning platforms places these woodlands as one 

of the largest charcoal producing landscapes in West Yorkshire, worthy of 

recognition and preservation. The limited dating from the excavated platform 

shows that it was taking place from the late 18th to the early 19th centuries, and 

probably in the 14th century. Whether charcoal production was taking place 

between these dates is unknown.  

 

The valley was not just used for its wood resource. Stone quarries and their 

associated tracks and railways impacted the landscape alongside water 

management infrastructure related to 18th and 19th century mills and the 

numerous features arising from mass tourism. Although many of the discussed 

features are also found in other woodlands in Calderdale and the wider South 

Pennine region, Hardcastle Crags is distinguished by the intensity and 

concentration of its archaeology. These findings show just how integral the 

woodland of Hardcastle Crags was to the surrounding settlements and to the 

ways in which the local landscape was used. It can be clearly seen that the 

wooded valleys were not secluded, unfrequented or tucked away. They were 

well connected, often busy, and very important sites of resource extraction. 
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Although this was known to be the case during the 18th and 19th centuries, the 

results of this study demonstrate that the woodlands have a rich history of use 

going back to the medieval period.
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3.3 Knotts Wood 

 

3.3.1 Site summary  

The group of sites historically known as Knotts Wood, New Ley Wood, Back 

Wood and Hartley Royd Wood, located in the Calder valley to the west of 

Todmorden, are a prime example of marginal upland woodland. Close to the 

Pennine watershed at an elevation of 170m to 270m, they are dominated by 

extensive post-medieval industrial use. Archaeological features identified show 

evidence of woodland management in the form of managed trees and 

numerous platforms, which is backed up by detailed historical records. 

However, the impacts of 19th century stone quarrying, urban and industrial 

development, and 20th century farming practices are also clearly shown. The 

current woodland cover is much lower than it was during the 19th century and 

the ecology has changed accordingly.  

 

3.3.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.3.2.1 Historical data 

Historical data were collected from a variety of sources, both published and 

archival, including West Yorkshire Archive Services. Previously collated 

archaeological data concerning the area under investigation (which includes a 

200m buffer around the area) was obtained from West Yorkshire Archaeology 

Advisory Service (WYAAS) as well as a search of the Heritage Gateway 

website. Listed building, parks and gardens and scheduled monument data was 

obtained from the National Heritage List for England. 

 

3.3.2.2 Archaeological survey 

The field survey was undertaken on the 18th - 19th January 2017. The survey 

area covered 14.5 hectares (35.8 acres) of woodland and open fields. It was 

undertaken during cold, clear conditions. The survey was prohibited in certain 

areas due the steep nature of the ground. See appendix 3.3 for a full list of 

recorded features. Results of the survey are discussed in more depth in Lewis 

and Atkinson (2019b). 
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3.3.2.3 Tree ring analysis 

Four cores from a multi-stemmed oak (Quercus petraea) were taken on 8th 

January 2018. This tree is in an area of multi-stemmed oak trees representing 

relict coppice and it was chosen because it has an exposed stool collar on its 

downhill side. Cores were taken from three stems and the stool. For full site 

description and data see appendix 5. 

 

3.3.2.4 Ecological survey 

There were no known ecological surveys of the site before this study. A survey 

was conducted on 6th June 2017 in wet and windy conditions. Flora were 

recorded on transects across the same area as the archaeological field survey 

and a DAFOR-rated species list was produced for each defined ecological 

zone. See appendix 7 for full survey results. 

 

3.3.3 Site description 

Knotts Wood is located in the upper Calder valley, West Yorkshire, 3km west of 

Todmorden and close to the village of Cornholme (figure 3.31). It is within the 

historic parish of Halifax and township of Stansfield. It occupies the south-facing 

slope of a steep-sided valley around 200m above sea level (plate 3.15). Most of 

the surrounding farmland and old settlements lie above it, on the more gentle 

slopes, and the valley bottom consists of urban and industrial development 

alongside the routes of the railway and road. The summit of the Pennines lies 

around 2km to the west of Knotts Wood.  

The woodland is comprised of four different named sections: Back Wood, New 

Ley Wood, Knotts Wood and Hartley Royd Wood. Back Wood, Hartley Royd 

Wood and a small portion of Knotts Wood (1.1ha) are recognised as Ancient 

Woodland and are included in the Ancient Woodland Inventory (Natural England 

2017).  

 

The underlying bedrock consists of bands of sandstone of the Lower 

Kinderscout Grit formation and mudstones and siltstones of the Hebden 

formation (BGS 2018). Soil across the site is described as very acid loamy 

upland soil with a wet peaty surface (United Kingdom Soil Observatory 2018).  
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Figure 3.31 - Knotts Wood and surrounding area. 

 

3.3.4 Historical Background 

The historical record for the Knotts Wood complex begins in 1645 and is 

extremely good for the period 1790 – 1850. This will be explored in some detail 

alongside map analysis and landownership history.  

 

3.3.4.1 17th and 18th century 

The first firm records of these woodlands are from 1645 in the will of John 

Fielden of Hartley Royd Farm (Workers’ Educational Association Cornholme 

1986). The Fieldens of Hartley Royd were significant landowners in this small 

part of the valley during the 17th century, owning ten farms in the immediate 

area. During the first half of the 18th century the Fielden family suffered a 

number of misfortunes, and the estate became fragmented. Prolonged legal 
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Plate 3.15 - Upper Calder valley looking east from Cornholme towards 

Todmorden. The hillside on the left shows what was New Ley Wood and part of 

Knotts Wood. 

 

disputes between 1743 and 1766 ended with the sale of the Hartley Royd 

estate, including the woodlands under investigation (Workers’ Educational 

Association Cornholme 1986). 

 

An advertisement in regional newspapers in March 1768 for a sale by auction of 

trees in Hartley Royd, Knotts and Back Woods (plate 3.16) provides a large 

amount of information about the state of the woodlands at the time and how 

they were managed. The sale was described as “a fall of spring wood”, 

suggesting that the woodlands had a history of coppicing. However, that the ‘fall’ 

included the entire 56 acres of the woodlands shows that it was not in 

systematic partitioned rotational management. The age of the trees (35 years 

and upwards) seems old for this type of oak-dominated coppice, likely because 

the estate had been in legal limbo for 23 years and little active management 

had taken place. The species listed were typical: oak (Quercus spp.), ash 
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(Fraxinus excelsior) and alder (Alnus glutinosa). The present tree cover is 

dominated by oak, sycamore (Acer pseudoplatanus) and birch (Betula spp.), 

with very little ash or alder.  

 

Plate 3.16 - Advertisement for sale of trees in Hartley Royd, Knotts and Back 

Woods (Leeds Intelligencer 15th March 1768).  
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Figure 3.32 - Knotts Wood as shown on the 1805 Poor Law Valuation map of 

Stansfield township (WYAS MP12.1). 

Figure 3.33 - 1805 Poor Law Valuation map of Stansfield township  (WYAS 

MP12.1) with woodland cover highlighted in green and the river Calder 

highlighted in blue. 
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Figure 3.34 - Knotts Wood as shown on the 1833 Poor Law Valuation map of 

Stansfield township (WYAS MP12.2). 

Figure 3.35 - 1833 Poor Law Valuation map of Stansfield township  (WYAS 

MP12.2) with woodland cover highlighted in green.  
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3.3.4.2 Historic maps 

The surviving Poor Law Valuation maps and survey books of Stansfield 

township allow the extent of the woodland during the early 19th century to be 

defined (figures 3.32 - 3.35). The survey books of 1805 (WYAS SU405) and 

1846 (WYAS TT173) show that in 1805 Knotts Wood was only valued at 5 

shillings an acre, whereas Back Wood was valued at 15s an acre. Surrounding 

rough pasture was worth 15s to 20s and the best meadow land up to 80s. 

Presumably this is because the trees in Back Wood were potentially more 

valuable than the average of those in Knotts Wood. This is borne out by Back 

Wood not being marked as woodland on the 1833 map, and recorded as Back 

Wood Field in the 1846 valuation (parcel number 320a). The trees were clearly 

all felled and sold. It was, however, still considered to be part of the woodland 

complex judging by a note under the entry for Knotts Wood reading “320a 

brought here”. In 1846, Knotts Wood and Hartley Royd Wood (here called Naze 

Wood) are valued at 8s an acre, which is directly equivalent to other woodlands 

under active management in the area: a note in the front of the survey lists the 

woodlands of Heptonstall township and all but one are valued at 7s 6d or 8s an 

acre. That these other listed woodlands around Hardcastle Crags were actively 

managed is known from the Stonesheygate Papers (HBLHSA SG57-67) and is 

discussed in section 3.2. 

New Ley Wood (also called Black Hill Wood) was part of the adjacent Black 

Rock Farm estate. In 1805 part of it (called New Ley Knots) was valued at 5s an 

acre, and part of it (confusingly also called Back Wood) at 10s an acre. In 1846 

its rateable value was not listed. Intriguingly, a small field adjoining New Ley 

Wood to the west (field 272 on the 1833 map) was called Bark Stacks in both 

surveys, presumably because oak bark was stacked there to dry before being 

sold to local tanneries.  
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Figure 3.36 - Knotts Wood as shown on the Ordnance Survey map of 1853 (six-

inch, Yorkshire sheet 229, surveyed 1848). Reproduced with the permission of 

the National Library of Scotland. 

 

Figure 3.37 - Knotts Wood as shown on the Ordnance Survey map of 1894 (six-

inch, Yorkshire sheet 229, surveyed 1889-93). Reproduced with the permission 

of the National Library of Scotland. 
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Figure 3.38 – Knotts Wood as shown on the Ordnance Survey map of 1932 

(six-inch, Yorkshire sheet 229, revised 1928). Reproduced with the permission 

of the National Library of Scotland. 

 

The series of Ordnance Survey maps shown in figures 3.36 - 3.38 track some 

key changes in the wooded landscape during the 19th and 20th centuries, 

clarified in figures 3.39 and 3.40. The largest change was the building of the 

Burnley branch of the Lancashire and Yorkshire railway during the late 1840s, 

which cut through a large portion of Knotts Wood. This was accompanied in the 

following decades by extensive urban and industrial development, both 

alongside the turnpike road in the valley bottom and extending up Knotts Road 

into the woodland. In addition, the period between the 1853 and 1894 maps 

showed extensive quarrying activity. 
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Figure 3.39 - Extent of Knotts Wood in 1805 (from Poor Rate Valuation map) 

and 1848 (from first edition 6-inch OS map). All data georeferenced. 
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Figure 3.40 - Extent of Knotts Wood in 1893 (from first edition six-inch OS map) 

and present day (from National Forest Inventory, Forestry Commission). All data 

georeferenced. 

 

3.3.4.3 Heath Grammar School papers 

At some point in the second half of the 18th century, the estate consisting of 

Hartley Royd Farm, Naze Bottom Farm, Back Wood, Hartley Royd Wood and 

Knotts Wood came into the possession of the Trustees of the Free Grammar 

School at Crossley Heath in Halifax. It is likely that transfer happened in 1766 

after the decades of legal turmoil following the breakdown of the Fielden family. 

Heath Grammar School had been founded in 1585 and by the 1770s had 

acquired a number of farms around the Calder valley (Watson 1775). Over 300 

documents relating to the Hartley Royd estate survive. The earliest of these 

dates from 1783 and the latest from 1928, when the last of the estate was sold. 

During the early part of their regime, the woodlands of the estate were treated 

as a valuable resource and source of income. Both farms were let to tenants, 

but the woodlands were kept under the direct aegis of an employed estate 

manager. Cash was readily spent on woodland care including the repair and 
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maintenance of stock proof dry stone walls and fences. For example in 1818, 

the agent writes: “The Cutting of the Underwood in Knotts Woods is finished. 

Directions have been given to wall up the Gaps, in order to keep the Cattle out” 

(WYAS HTH.232). After 1793 an ‘overlooker’ was employed to check the 

woodland regularly and report any trespass or illegal felling of trees. Young 

trees were planted periodically, for example in 1786 when the agent, Benjamin 

Patchet, enquired after prices for “Scotch fir”, “Spruce fir”, larch, elm, ash and 

poplar. In 1786 the trees on a large part of the estate were sold, consisting of 

“all the remaining Part of the Wood now growing on the West Part of said Knotts 

Wood”. Conditions of the sale state that “The Purchaser shall Pill, Cut down, 

Burn the Charcoal, Cut down all the Ramil. All which shall be spring felled in a 

workmanlike manner so as to facilitate as much as Possible the future growth of 

the wood and shall remove all off the ground before the 25th Day of April 1787” 

(WYAS HTH.221). “Pill” refers to peeling of the bark from oak stems to be sold 

to tanneries. “Ramil” is a regional term for brash or twigs. This brief statement 

shows that, as seen with the advertisement of 1768, the woodland was being 

managed by coppicing, and the products included oak bark and charcoal as 

well as wood. 

 

The getting of stone from quarries in and around the woodlands was an 

important activity, and represented a substantial and regular income for the 

Trustees of Heath School. The first quarrying agreement in the records is from 

1804. For £20 a year four local men were permitted to take as much stone as 

they wanted from Knotts Quarry (presumably directly under the Naze) (WYAS 

HTH.230). The industrial and urban development of the valley was creating an 

increasing demand for building stone, as is demonstrated in a letter of 1818: 

“The Governors should be apprized of the Fact, that they cannot have both a 

fine Spring Wood, and suffer Masons to get Stones therein at the same Time. 

When you gave Ramsbotham & Stansfield leave to get Stones, the place fixed 

upon by you and them, was under Knotts Naze; but the Masons instead of 

following that Stipulation, entered that part of the Wood laying between the 

Road (leading to Nasebottom) and Nasebottom Meadow, in the best part of the 

woody ground, and where the Trees grow the best: you may judge the 

Consequences.” (WYAS HTH.232) 
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The estate managers employed in the first half of the 19th century were John 

Crossley (1806-1828) and John Eastwood (1828-1842), and they were both 

enthusiastic and knowledgeable about management of the woodlands on the 

estate. For example, in 1815 Crossley was requesting that he be allowed to 

employ men to prune and thin trees planted previously (possibly in 1786), 

stating that the income from the wood, bark and charcoal derived from this 

activity would not quite cover the costs of labour. As it turned out, this activity 

was delayed by a year: 

“In reply to the first, I have taken the liberty of postponing the thinning of Knotts 

Wood till another year, on account of so many Woods being cut in a similar way 

in the Neighbourhood, and Mr. Jno. Hanson having stated the impossibility of 

selling the Wood this Summer on that account” (WYAS HTH.232). This 

statement suggests that the type of woodland management practised by 

Crossley was a common feature of the upper Calder valley, that a local wood-

based economy, and culture, existed, and that it was mediated by small scale 

timber merchants like John Hanson of Todmorden. 

The detailed records left by John Eastwood give an insight into who the wood 

products were being sold to. In 1829 and 1830 he put in expenses for extensive 

travels to find customers: to Sowerby to sell bobbin wood; to Oldham, 

Rochdale, Heywood and Bury to sell pit props to collieries. He hired a set of 

large timber wheels to move tree trunks, employed carriers to cart wood to the 

canal wharf in Todmorden, sold oak bark to White Lee tannery in Mytholmroyd, 

sold wood to a clog-maker and “wisket wood” to a church warden (probably oak 

stems for weaving into swill baskets or fencing panels) (WYAS HTH.237, 256). 

Whereas previous estate managers preferred to sell standing trees to the local 

timber merchant, Eastwood organised the woodland labour himself and made 

direct links with customers for many different products. 

There are many receipts for money paid to woodland workers for specific jobs, 

allowing a rare glimpse of who actually did the work. Some work was contracted 

to timber merchants, such as Hanson’s of Todmorden, who were then paid lump 

sums. In other cases jobs were given to a worker but all his labourers were paid 

directly from the estate, as was the case with James Pearson & Co. for “peeling 

trees in Knotts Wood, and boughing” in 1838 (WYAS HTH.237).  The 1841 

census shows that these men were not professional woodsmen: of ten 
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individuals identified, six were cotton weavers, two were farmers, with one 

labourer and one stone mason. They lived extremely locally (figure 3.41).  

 

Figure 3.41 - The 1841 residences of individuals working in Knotts Wood in 

1838 (1841 census). 

 

There are also many receipts, particularly under the reign of John Eastwood, 

from men who seem to be skilled labourers who could turn their hand to 

anything. The best example of this is Robert Newell, who in the summer of 1830 

was paid for tree planting, dry stone walling, road mending, stone getting, bark 

processing, wisket wood preparing, pit prop felling and charcoal burning (WYAS 

HTH.237). 

That the estate was flourishing and remunerative is demonstrated by the 

building of a road suitable for carts, from the Turnpike at the bottom of the valley 

up through Knotts Wood and all the way to Hartley Royd farm, a distance of 

1.9km. The road was surely of benefit to the farm at Hartley Royd, but would 
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also have served the extensive stone quarries at the top of Knotts Wood as well 

as timber and wood product extraction from the woodland itself. The large 

expense invested in this infrastructure was reflected by maintenance of the farm 

buildings, and in care for the woodland. Dry stone walls continued to be rebuilt, 

and John Eastwood initiated another round of tree planting, buying 9000 

saplings between 1829 and 1831. They consisted of thorns, sycamore, beech, 

larch, alder, ash and elm (WYAS HTH.237). In 1830 a detailed valuation survey 

of the woodlands of the estate counted “14069 trees of white wood, 30737 oaks 

and 1185 quarters of bark” (WYAS HTH.247). White wood in this context 

probably refers to anything which is not oak (i.e. ash, alder, birch as well as 

planted trees such as larch, sycamore and beech). This gives a good indication 

of the type of woodland at this date, and it seems to resemble the species mix 

described in the advertisement of 1768 (plate 3.16). It also allows examination 

of the density of the woodland. During the 1830s the estate woodlands 

extended to around 17 hectares (42 acres), meaning that the surveyed trees 

were, on average, only 2 metres apart. This proximity of trees further supports 

the interpretation of the woodland being well managed as a spring (coppice) 

wood.  

Sales of wood are recorded in the following years: 1786, 1792, 1808, 1818, 

1829-32, 1838 and 1864 (WYAS HTH). If the advertised sale of 1768 is 

included, and a putative sale 35 years prior to that, a possible pattern emerges 

based on a felling period of around 24 years and the woodland split into two 

parts which were felled at different times (figure 3.42). This is supported by a 

comment by a Mr. Frederick Robert Jones during a dispute about the valuation 

of the estate in 1830. He states, when talking about Knotts Wood, that “21 years 

[is] the usual period between the falls” (WYAS HTH.347).  

The period of 35 years before 1768 comes from the newspaper advertisement 

of that date, and can be explained by a lack of management during the legal 

disputes sorting out ownership of the estate between 1743 and 1766. The 

period of 32 years between 1832 and 1864 can again be put down to changes 

in management, but for different reasons. In 1842, John Eastwood was 

replaced by Joseph Hammerton, who seems to have had very different 

priorities. Gone was the close attention to, and care for, the trees of the estate. 
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Figure 3.42 - Dates of recorded wood sales from the Hartley Royd estate and a 

possible pattern of oak-dominated coppice cycle. 

 

The majority of Hammerton’s surviving correspondence concerns the leasing of 

ground rents for new houses and cottages. From 1848 to 1860, fourteen new 

leases for small plots of land were created. Under Hammerton’s successor, 

another round of development occurred, with thirteen plots being leased 

between 1864 and 1873 (WYAS HTH.323). These small parcels of land were 

situated along the Turnpike road and up Knotts Road, and quickly became 

industrial housing. This change was surely also motivated by the construction of 

the Lancashire and Yorkshire Railway, which consumed around 1.6 hectares (4 

acres) of Knotts Wood in 1845-6 and also cut off another 2 hectares (5 acres) at 

the bottom of the valley (WYAS HTH.263). Alongside the main road, this land 

was perfect for urban development.  

 

During this period income from the woodland appears to be virtually non-

existent, aside from one large sale in 1864, which seems to be the last. The 

estate income now came almost entirely from rent: of the two farms, of the 

ground rents of housing, of water rights and of quarry leases. During the 1890s 

there seem to have been a large number of quarry workers living in temporary 

dwellings within Knotts Wood: “at its height during the late Victorian era around 

100 families lived and worked on the hillside, blasting, cutting and finishing 

stone for construction” (Redmond, 2005). The Heath Grammar School records 

are, by this date, very sparse, which may explain why they do not mention this 

development and activity. Extensive working of the quarries during the late 19th 

century, and processing of stone by an itinerant population of labourers, would 
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help explain the large areas of quarry waste recorded during the field survey 

(see section 3.3.7.4.3) and the dramatic shrinkage of tree cover over most of 

the site. The late 19th century saw some interest in other kinds of mineral 

extraction from the steep slopes of Hartley Royd Wood. In 1864 the Trustees 

received enquiries about a trial for barytes, or lead ore. There were also leases 

for brick making from the clays and shales in 1877 and 1879 (WYAS HTH.279, 

302, 304). 

 

By 1897, the remaining areas of Hartley Royd Wood and Knotts Wood were let 

as part of Naze Bottom farm, and were clearly worth very little (WYAS 

HTH.316). Naze Bottom was sold off in 1922, but without the woodland. By 

1924 the woods were bringing in a paltry £3 10s per annum rent from “the 

tenant”, presumably the Greenwoods of Hartley Royd, for grazing. Hartley Royd 

was finally sold to the tenants in 1928, as was the remainder of Knotts Wood at 

some point during the first half of the 20th century. 

 

3.3.5 Archaeological background 

Prior to this investigation, 11 archaeological features had been recorded in the 

vicinity of the Knotts Wood survey area. The monuments consist of four Grade II 

Listed structures under statutory protection, one of which is a historic milestone 

alongside the Burnley Road, and one is the viaduct at Lydgate. The other two 

are a stone farmhouse and barn in the vicinity dating to the early 18th century.  

Only one feature appears on the Historic Environment Record: Robin Wood 

Mill, a six-storey cotton spinning mill built during the mid to late 1830s. As 

detailed in section 3.3.4, stone was being quarried from Knotts Wood for its 

construction in 1838. 

The Pastscape database contains six features not mentioned in other records. 

These include three more 19th century mills, a row of terraced housing, the site 

of Cornholme station and a Roman coin hoard in Kitson Wood. 

None of the recorded features lie within the woodlands under investigation. 

No Scheduled Monuments, Registered Parks and Gardens or Battlefield Sites 

exist within or close to the survey area.  
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3.3.6 Light Detection and Ranging (LiDAR) 

The LiDAR Digital Terrain Model (DTM) data obtained provided near complete 

coverage of the woodlands under investigation at a resolution of 50cm, and 

partial coverage of Knotts and New Ley Woods at a resolution of 25cm. This 

data was not only useful for understanding and mapping the historic 

environment features within the woodland, but it also supported the field survey, 

helping to enhance the accuracy of GPS readings and to support the 

interpretation of known and previously unrecorded features of archaeological 

significance. Figure 3.43 shows the topography of the land clearly, but also 

highlights roads and areas of development.  

 

 

Figure 3.43 - LiDAR 50cm DTM slope model detailing the extent of 

coverage across Knotts Wood and surrounding area. 
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Figure 3.44 - Detail of LiDAR 50cm DTM slope model coverage of Knotts Wood. 

Figure 3.45 - Detail of LiDAR 25cm DTM slope model coverage of Knotts Wood. 

The white area across the centre of the image does not have LiDAR data.  
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Figures 3.44 and 3.45 show a section of Knotts Wood in more detail. The 

network of trackways is visible as well as an area of quarrying in the top right of 

the image. There are numerous platforms of various shapes and size showing 

as lighter areas. For example, the circular feature in the top left corner is 

probably a charcoal burning platform. Field boundaries are also identifiable, for 

example the faint dark lines running north-south close to the left and right sides 

of the image.  

 

 

Figure 3.46 – Knotts Wood archaeological survey area with wooded areas (NFI) 

and ancient woodland (AWI). 
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Figure 3.47 - Total distribution of features of archaeological interest recorded 

during the archaeological survey of Knotts Wood.  
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Figure 3.48 - Boundaries recorded during the archaeological survey of Knotts 

Wood. 

 

3.3.7 Archaeological survey 

3.3.7.1 Introduction 

During the field survey 72 features of archaeological interest were recorded. 

(figures 3.46 and 3.47) The following discussion serves to summarise the 

findings of the survey. A detailed dataset can be found in appendix 3.3 and full 

discussion in Lewis and Atkinson (2019b). All features recorded during the 

survey are likely to date from the post-medieval period. The majority of records 

can be linked to activities described in historical documents (see section 3.3.4). 

No evidence for medieval activity was identified during the survey. However it is 

likely that this wooded area was part of the medieval worked landscape and that 

some features, especially tracks and boundaries, have continuation from that 

period to the present day. 
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3.3.7.2 Boundaries 

All of the major boundaries recorded can be matched with those shown on the 

earliest available map of 1805 (figure 3.48). It is not known when the process of 

enclosure of these fields and parcels of woodland began to take place. The 

surrounding landscape demonstrates evidence of piecemeal enclosure from the 

medieval period through to the 19th century (Smith 2014).The majority of 

woodland boundary walls are, judging from the style of construction, almost 

certainly post-medieval in their current state. They are typically built of irregular 

quarried stone in a double skin fashion with roughly dressed top stones (for 

example feature 20, plate 3.17). The records of Heath Grammar School 

described in section 3.3.4 give numerous occasions when walls were repaired 

or rebuilt during the 19th century to keep stock out of the woodlands. The one 

boundary which does not look like it has been rebuilt is feature 37 (plate 3.18), a 

rough dry stone wall forming part of the eastern boundary of Knotts Wood. It is 

over a metre wide in places and was constructed as a field clearance wall: the 

pasture on the eastern side is stone-free, whereas the ground inside the 

woodland is rocky. 

Plate 3.17 - Typical post-medieval dry stone wall forming the western boundary 

of Knotts Wood (feature 20). Scale 1m. Image copyright Pennine Prospects. 
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Plate 3.18 - Wide field clearance wall forming the eastern boundary of Knotts 

Wood (feature 37). Multi-stemmed oak tree (Quercus petraea) growing out of 

the wall suggests that the tree was cut multiple times after the wall was 

constructed. Scale 1m. Image copyright Pennine Prospects. 
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Figure 3.49 - Tracks and quarries recorded during the archaeological survey of 

Knotts Wood. 

 

3.3.7.3 Tracks 

There is a high concentration of tracks and paths across the hillside (figure 

3.49). The most obvious are the wide and well-made cart tracks, usually rubble-

surfaced and often with retaining stone walls on the downhill side, which likely 

date to the 19th century. There are records of the construction of Knotts Road 

leading from the valley bottom up to Hartley Royd Farm in 1830 (feature 31; see 

section 3.3.4). Many of the other major tracks must have served the extensive 

stone quarries, and they represent a significant investment of time and money 

in their construction. They are often deeply incised into the hillside, are up to 3m 

wide and usually rubble surfaced (e.g. feature 55; plate 3.19). This supports the 

notion that the wooded hillside was a heavily used and busy environment during 

the post-medieval period. 
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Plate 3.19 - Wide trackway (feature 55) leading down from the large Knotts 

Quarry and joining Knotts Road. This would have taken quarry traffic as it was 

worked during the 19th century. Scale 2m. Image copyright Pennine Prospects. 

 

Numerous smaller unsurfaced paths exist throughout the woodland and 

adjacent fields. Many of these link the larger tracks with the quarry workings 

and platforms scattered across the hillside, and would have been frequently 

used ways for foot or horse traffic going about the business of tree felling and 

wood or stone processing. Some of the tracks recorded are associated with 

buildings, such as feature 61 leading to New Ley Farm, and feature 66 leading 

to the ruined building at feature 19. 
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Plate 3.20 - Feature 53, the quarry face at Knotts Quarry. Scale 2m. Image 

copyright Pennine Prospects. 

 

3.3.7.4 Mineral extraction 

The legacy of stone quarrying dominates the remnants of New Ley and Knotts 

Woods. Quarry faces up to 10m high loom from under the Naze, and spoil and 

waste tips extend across the hillside. Although there are only two main quarry 

faces, there are large areas covered by the waste from stone dressing and 

cutting. These show up as drifts of rough stone or as regular mounds, such as 

those at feature 06 (plate 3.21). 
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Plate 3.21 - Stone working landscape with numerous mounds and pits formed 

from the dumping of waste material (feature 06). Image copyright Pennine 

Prospects. 

 

Recorded quarrying features are really only the most obvious parts of a 

quarrying landscape which covers the entire hillside. Analysis of subtle 

earthworks in the field and from the LiDAR data suggests that most of the 

survey area was affected in some way by stone extraction, whether in the form 

of removal of material or deposition of processing waste. This can be seen in 

the LiDAR image in figure 3.50. The recorded quarrying-associated features are 

outlined in red, but outside of these areas the earthworks have a regularity and 

pattern to them which is suggestive of stone waste. This landscape is 

considered to be post-medieval, probably 19th century, in date, and that if early 

workings did exist they were disturbed beyond recognition by this later activity.  
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Figure 3.50 - LiDAR image of part of Knotts Wood with recorded quarrying 

features outlined in red. 
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Figure 3.51 - Significant trees and charcoal burning platforms identified during 

the archaeological survey of Knotts Wood. 

 

3.3.7.5 Significant trees 

Most of the surveyed areas of significant trees consist of multi-stemmed oak 

(Quercus spp.), but there are a small number of sycamore (Acer 

pseudoplatanus), birch (Betula pubescens) and beech (Fagus sylvatica) (figure 

3.51). The fact that they are multi-stemmed, and that the stems are a relatively 

similar size, shows that they were cut as coppice (plate 3.22). The basal width 

of stools is on average 1m, and the diameter of individual stems around 0.3m. 

The surveyed areas of trees fit with the historical evidence of woodland 

management examined in section 3.3.4: oak-dominated coppice cut 

approximately every 24 years, with some other species such as beech and 

sycamore planted during the 19th century.  
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Plate 3.22 - Multi-stemmed oak (Quercus petraea) tree typical of the areas of 

significant trees recorded within the remnants of Knotts Wood. Scale 2m. Image 

copyright Pennine Prospects. 
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Plate 3.23 - Charcoal burning platform in Knotts Wood (feature 38). It is unusual 

in its small size (5.6m by 5.3m) and very high retaining wall (2.4m). Scale 2m. 

Image copyright Pennine Prospects. 

 

3.3.7.6 Charcoal burning platforms 

Three charcoal burning platforms were identified during the field survey. All 

correspond to the ovoid recessed platform hearth type defined by Ardron and 

Rotherham (1999). Feature 36, adjacent to a major track in New Ley Wood, is 

absolutely typical. Although covered in a grass sward now, at its construction 

and during its use it would have been within a woodland. The remains of a small 

building dug into the hillside sit 25m to the north west (feature 45). Although not 

at all similar to the charcoal burner’s huts found in other parts of the country, it 
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may have afforded shelter or storage during the charcoal making process 

(Amrstrong 1978; Kelley 1986).  

Feature 16 is standard in its size and shape, but is unusual in that it was 

constructed in an adjacent field rather than in the woodland itself. This makes 

sense topographically. It clearly served as the one platform for Back Wood, 

which is consistently rocky and uneven. 

Feature 38, at the eastern edge of Knotts Wood, is on the small side (5.6m by 

5.3m) and has a high retaining wall supporting it (2.4m) (figure 3.23). 

Charcoal fragments were found on the downslope side of all three platforms, 

but there were not deep deposits of charcoal-rich soil. This may suggest that 

the platforms did not have a long history of use. 

Charcoal burning was clearly a regular part of the management of Knotts Wood 

during the late 18th and first half the 19th centuries (see historic background in 

section 3.3.4), and the identified platforms were likely used during that period. 

The number of platforms is, however, extremely low compared to other 

woodlands (for example there is one platform for every 0.8ha - 2ha of woodland 

in Hardcastle Crags, 6km away). This may be explained in part by the excellent 

provision of tracks by which to move wood, but it is far more likely that originally 

there were more platforms, and that since the woodland ceased being managed 

they have been covered by quarry waste or destroyed by urban development.  
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Figure 3.52 - Buildings, other platforms and features identified during the 

archaeological survey of Knotts Wood. 

 

3.3.7.7 Other platforms 

Fourteen of the recorded features were identified as platforms without a clear 

purpose or origin (figure 3.52). They have a variety of shapes and sizes. 

Several are located within or adjacent to areas of quarrying activity, and it is 

probable that these are stone working areas or the sites of sheds or other 

buildings (e.g. features 56, 57 and 44). Two in particular are larger than the 

others, have a similar low stone wall retaining wall, and are fairly close to one 

another. Feature 08 is 29m by 21m and feature 11 is 18m by 16m. It is possible 

that these represent sites used by itinerant quarry workers in the 1890s for 

erecting temporary wooden houses, huts and sheds (see section 3.3.4).  

 

Other recorded platforms are not directly adjacent to quarry workings or spoil, 

so may have had other functions. For example, the double platform with good 

quality stone retaining walls and track access (feature 39; plate 3.24) could be 

interpreted as a stacking and working area for wood and wood products. 
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Elongated platforms with retaining stone work are also present further south 

east in Knotts Wood (feature 30) and in New Ley Wood (feature 69). The 

majority of platforms have a clear path leading to them or are close to a larger 

trackway, emphasizing the activity and industry which was clearly taking place 

in these woodlands.  

 

Plate 3.24 - Feature 39, a double platform with stone retaining walls. Lower 

platform measures 25m by 5m; upper platform measures 30m by 3m-5m. There 

are stone steps between the two. Note the multi-stemmed oak trees in the 

background. The lack of stone processing waste below the platforms suggests 

that it was associated with wood processing or storage rather than stone 

working. Scale 2m. Image copyright Pennine Prospects. 
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3.3.8 Tree ring analysis 

Four cores were taken from a multi-stemmed oak (Quercus petraea) in an area 

of relict oak coppice in Knotts Wood (survey feature 28). Cores were taken from 

each of the three stems and from the stool collar (figures 3.23 and 3.24; grid 

reference SD 9193 8258). The stems had diameters of 37cm, 26cm and 35cm 

at the sampling points. Cores contained 57, 55 and 62 annual growth rings 

respectively, none of which included the pith, and had mean ring widths of 

2.3mm (standard deviation (SD) 0.7mm), 2.1mm (SD 0.8mm) and 2.5mm (SD 

1.0mm). All had an estimated age of 70 years. The stool had an oval form 

measuring 1.1m by 0.4m, and the core was taken across the shortest 

dimension. It contained 72 growth rings with a mean ring width of 2.7mm (SD 

1.7mm). Given the form of the rings (approaching a tight circle towards the end 

of the core) and the similarity with the stem cores, it seems that this was a core 

into a stem base rather than the stool itself. This suggests that either a lower 

sampling point would have been necessary to obtain a stool sample, or that the 

tree was cut in such a way that there is no distinct stool section between root 

collar and stem growth. 

 

Whilst the cores do not provide evidence of management prior to the last cut of 

the coppice stool, they do demonstrate that the tree was cut around 1943. This 

fits with a statement by the current landowner that another section of the 

woodland, Back Wood, was felled during the Second World War (H. King, pers. 

comm.). Given the similarity of stem sizes across the area of multi-stemmed 

oak it is likely that they were all felled at this time. 
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Figure 3.53 – Tree ring data from stool (KW1) and stem (KW2) of multi-

stemmed oak in Knotts Wood. 

 

Figure 3.54 – Tree ring data from stems (KW3 and KW4) of multi-stemmed oak 

in Knotts Wood. 

 

3.3.9 Ecological survey 

Flora species lists demonstrated four very clear ecological communities across 

the site (figure 3.55; appendix 7). Zone KW1 retains a closed canopy of mature 

trees and was categorised as NVC community W11. Crucially, it is not grazed 

by livestock. It contains the widest range of woodland-typical ground flora on the 
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site, such as Rubus fruticosus, Holcus mollis and Geum urbanum. Zone 2 

consists of the larger part of the relict oak coppice across the site, and has been 

grazed for around a century. Its ground flora is especially species-poor, 

consisting of ferns and grasses, and it was categorised as NVC sub-community 

W16b. However, the most frequent grass is Holcus mollis, suggesting that it has 

at some point shifted from community W11. In many respects it is similar to 

zone 3, which is mostly open, grazed pasture, but was oak-dominated coppice 

during the 19th century. Much of the ground surface is made up of stone quarry 

spoil, and extends into some areas which are still wooded. The ground flora is 

dominated by Festuca ovina and Deschampsia flexuosa with areas of Calluna 

vulgaris and Vaccinium myrtillus. This is in direct contrast to neighbouring fields 

known to have been pasture for several centuries (zone 4), which contain a 

much richer grassland flora characterised by Festuca rubra, Ranunculus 

repens, Galium saxatile and Trifolium repens. 

These results show a clear difference in ecological community between areas 

with different land use histories. They suggest that the flora over most of the 

previously wooded site has become substantially poorer due to industrial 

activity and livestock grazing. Further quantification and analysis of these 

results across case study sites will be covered in section 3.8. 
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Figure 3.55 – Flora community zones identified during ecological survey of 

Knotts Wood. 

 

3.3.10 Discussion 

A lack of evidence prior to the 18th century means that it is unknown when the 

Knotts group of woodlands became enclosed, or when they began to be 

managed as oak-dominated coppice. They certainly existed in that form, 

however, by the early 1700s. 

 

The period covered by the records of Heath Grammar School (1783-1928) saw 

intensive use of the woodlands and also the absolute decline of management. 

Up until the 1840s the School Trustees had a pro-woodland management 

agenda, and this was shared by at least three estate managers: Patchet, 

Crossley and Eastwood. As shown by their dealings with the Turnpike trust, 

farm tenants and their willingness to sell delphage (the licence to get stone) 

their motive was, unsurprisingly, to maximise revenues from the estate. The 

selling of trees, timber and wood products was an integral part of this, and there 

is enough evidence to show that the woodlands were managed as a spring or 

coppice system, likely on a cycle of 21-26 years. It is clear that there were 
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tensions between stone-getting and spring wood, but it was also clear that the 

estate managers perfectly well understood woodland management and were 

able to bring in a number of local people to survey, market, fence, overlook, buy 

and work the woods. 

 

The archaeological features recorded during the field survey fit very well with 

the historical records available. No archaeological evidence was found from the 

medieval period or earlier, but plenty of features were found dating from the 

post-medieval period revolving around woodland management and mineral 

extraction.  

The intricate network of trackways and paths serving all these activities, and 

being used simply as routes through the landscape, demonstrate that these 

were busy woodlands.  

The historical record suggests that the height of woodland activity was taking 

place during the late 1700s and first half of the 19th century. Archaeologically, 

this is represented most clearly by the living trees: multi-stemmed oaks with 

very wide bases give physical evidence of long-term coppice management. The 

charcoal burning platforms and other working areas found throughout the 

woodland provide locations for timber stacking and wood processing in the past. 

These would have seen workers stacking oak bark to dry; sorting logs for 

bobbin wood, pit props and basket wood. The period from 1840 to 1900 saw the 

growth of urban development and stone quarrying, which completely changed 

the landscape. The lower third of Knotts and New Ley Woods disappeared to 

the railway and industrial housing. Expansion of the stone quarries under the 

Naze, driven by urban and industrial growth in Todmorden and surrounding 

settlements, is clear in the archaeology. It affected virtually all of Knotts Wood 

and much of New Ley Wood with spoil heaps, working platforms and areas of 

temporary settlement. It is likely that this period saw the loss of trees across 

most of the previously wooded hillside.  

Extensive grazing during the 20th century has preserved many archaeological 

features, but has accelerated the loss of the coppiced woodland of the 18th and 

19th centuries. Ecological survey confirmed its change towards acid grassland, 

with the exception of a small area which has not been grazed.  

 



 

145 

This hillside provides an excellent example of the impact of industrialisation on 

Pennine woodlands. An increase in demand for wood products during the 18th 

and early 19th centuries led to strict management and encouragement of tree 

growth. This was followed by a collapse in those markets, with wood being 

displaced by imports or technological changes. The value of the land for 

development or mineral extraction became much higher than for woodland, and 

management changed accordingly. Economic stagnation during the 20th century 

effectively froze those processes in the landscape.
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3.4 North Dean Wood 

 

3.4.1 Site summary  

North Dean Wood is unusual in that it was common land until the 18th century, 

when it was enclosed by a charitable trust. It was managed as oak-dominated 

coppice-with-standards until the late 19th century, with evidence of charcoal 

production, bark sales and a high degree of integration with the regional wood 

economy. Extensive stone quarrying had a significant impact on the wooded 

landscape along with industrial and urban development. By the early 20th 

century it had lost its value and was put into the safekeeping of the local 

authority as a place of recreation.  

 

3.4.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.4.2.1 Historical and archaeological data 

Historical data were collected from a variety of sources, primarily an 

uncatalogued collection of documents from the North Dean Trust held by 

Calderdale Metropolitan Borough Council at Spring Hall, Halifax. Previously 

collated archaeological data concerning the woodland, including a 200m buffer 

around the area, were obtained from West Yorkshire Archaeology Advisory 

Service (WYAAS) as well as by searching the Heritage Gateway website. Listed 

building, parks and gardens and scheduled monument data were obtained from 

the National Heritage List for England. 

 

3.4.2.2 Archaeological field survey 

An archaeological survey was undertaken on the 26th March 2017. The survey 

area covered 47 hectares (116 acres) of woodland. It was conducted during 

clear conditions. The survey was prohibited in certain areas due to waterlogging 

or the steep nature of the ground. Full results of the survey are presented and 

discussed in more depth in Moore et al. (2019). 
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3.4.2.3 Charcoal platform excavation 

Excavation of a charcoal burning platform took place on 30th September - 4th 

October 2017 and followed the methodology described in section 3.1 and 

Atkinson (2017b). The chosen platform was located at SE07747 22111 and is 

typical of platforms found throughout the site. Soil samples were taken for 

charcoal and pollen analysis. For full results and discussion see Atkinson 

(2019b). 

 

3.4.2.4 Charcoal analysis 

Methods of charcoal analysis are described in section 3.1. Soil samples were 

taken from the excavation of the charcoal burning platform described in 3.4.2.3. 

See appendix 4 for full results and graphs. For a more detailed discussion see 

Atkinson (2019b).  

 

3.4.2.5 Tree ring analysis 

Cores from two trees were taken on 10th January 2018. One was a multi-

stemmed oak (Quercus petraea) located at the edge of the woodland at the 

south eastern end of the site. This was the largest multi-stemmed oak found in 

an area relatively undisturbed by quarrying activity. Samples were taken from 

the base of two of the stems and from the stool as close to ground level as 

possible. The other was taken from a beech tree which is part of a plantation in 

the western section of North Dean. It is located on a charcoal burning platform. 

Dating the planting will therefore provide a final possible date for use of the 

platform. For full site description and data see appendix 5. 
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Figure 3.56 – North Dean Wood, denoted by red arrow, and surrounding area. 

 

3.4.3 Site description 

North Dean Wood is located in the Calder valley, West Yorkshire, between the 

towns of Halifax, Elland and Sowerby Bridge (figure 3.56). It is within the historic 

township of Elland-cum-Greetland and occupies an extended, narrow and often 

steep north-facing slope adjacent to the Calder. It rises from 80m to 220m 

above sea level. It covers 47 hectares (116 acres) and is included in the Ancient 

Woodland Inventory (Natural England 2017). The woodland consists of mature 

oak, birch and sycamore with some areas of planted beech.  

 

The underlying bedrock consists of Rough Rock sandstone above the 

mudstones, siltstones and sandstones of the Millstone Grit series. North Dean 

Wood lies on the eastern extremity of the Millstone Grit geology, with the Lower 

Coal Measures beginning less than 1km away (BGS 2018). Soil across the 

woodland is described as freely draining slightly acid loamy soil (United 

Kingdom Soil Observatory 2018).  
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3.4.4 Historical background 

The historical record for North Dean Wood is almost entirely limited to the 

activities of the North Dean Trust, a charity founded in 1757 and still in 

existence. 

 

3.4.4.1 Medieval North Dean 

Elland appears in the Domesday book as a small vill owned by Ilbert de Lacy 

and containing “0.5 leagues by 4 furlongs” of silva pastilis, or wood pasture 

(Palmer 2011). This likely included North Dean Wood as well as Greetland Moor 

and the wooded slopes to the north of the township. 

The manor of Elland-cum-Greetland passed to John de Savile through marriage 

after the murder of John de Elland and his son John in 1350 and 1351 (Faull 

and Moorhouse 1981), and remained in the Savile family along with their many 

other West Yorkshire holdings. 

 

3.4.4.2 The North Dean Trust 

In the 1750s, North Dean Wood and the adjacent Greetland Moor were still 

common land. An indenture of 1757 details the founding of the North Dean 

Trust, a charity established to take ownership of North Dean Wood, lease its 

woodlands and put the profit from this “towards the Maintenance Relief and 

support of the poor Inhabitants of the township of Eland with Greetland”. The 

land was purchased from Lord Savile for a small sum and required the assent of 

the major tenants of the township. It was acknowledged that periodic income 

from wood leases would not be sufficient for the continued support of the 

township poor, so allowance was made for the investment of funds and use of 

the interest for achieving the charity’s ends: “to the intent that from and after any 

such considerable sum or sums could be raised out of the profits of the said 

Wood as aforesaid there might be annually something applied towards the relief 

of the poor”. The man who appears to have initiated this project was an 

important local figure, Robert Allenson of Royd, Soyland. He bought the lordship 

of the manor of Southowram in 1741 (a sub-manor of the manor of Elland) and 

had interests in at least one nearby woollen mill at Ripponden (Watson 1775). 

The other signatories to the indenture are likely to have been local men of 

means. The acquisition of the township’s largest area of woodland by a 
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charitable Trust is unusual, but it was part of the wider movement of enclosure. 

Elland-cum-Greetland was subject to a Parliamentary Enclosure Act in 1803 

encompassing 761 acres (308ha), most of which concerned Greetland Moor.  

 

It is not known how North Dean Wood was managed before 1757, but it is likely 

that, as common land, it involved a combination of tree felling, stone getting and 

livestock grazing organised by the principal tenants of the township. Some basic 

tenets of woodland management were laid down in the indenture including the 

protection of spring or coppice: 

 

“...to fell cut down and dispose of the Shrubs and such other of the wood there 

as they do see convenient and Spring the same again and in every other 

respect order and manage the said piece or parcel of Waste and Woody 

Ground so as to protect preserve and encourage the future growth of the Wood 

there.” 

 

Later records show that the woodland was leased in several sections in rotation, 

however it is not clear how the woodland was divided or what the rotation length 

was. Leases of the woodland are known to have occurred in 1779, 1808, 1818-

19 and 1826. A surveyor was employed to mark trees for felling and assess 

their value, records of which survive for the years 1847, 1854, 1875 and 1880 

(see appendix 2 for full statistics). These show that timber trees made up only a 

small part of the sale, typically less than 10%. ‘Poles’ were the largest category, 

contributing around half of the value. The term ‘pole’ appears to refer primarily 

to stems from coppiced trees, but may also be applied to straight sections of 

branch wood from timber trees which were put to the same use (see references 

to the Stonesheygate papers in section 3.2). Oak bark made up 20-30% of the 

sale value, and ‘tops and underwood’, i.e. small pieces used primarily for 

firewood and charcoal production, accounted for the remaining 15-25% (figure 

3.57). These values clearly show that the woodland was managed as coppice-

with-standards. A note from the valuation of 1875 suggests that 26 of the oak 

poles came from five separate trees. Around five stems on each tree stool was 

typical of 19th century oak coppice (Monteath 1824). In 1847 the ratio of timber 

trees to poles was 1:42. In 1854 it was 1:133 and in 1875 no timber trees were 
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valued at all. The 1880 valuation, however, contained substantially more timber 

trees than previous surveys, with a ratio of 1:4. It is possible that this 

represented a change in management during the 19th century towards the 

growth of larger timber. 

 

Figure 3.58 shows that oak represented the majority of poles and timber trees in 

valuations between 1847 and 1880. The other trees listed were led by 

sycamore, birch, ash and rowan, with a few alder, larch and Scots pine. By 

1880 there were also small numbers of elm, cherry and willow. This 

demonstrates that there was active tree planting into the oak-dominated 

woodland. The purchase of tree seedlings and planting was described in 1856-8 

(28000 trees), 1882-3 (11000 trees) and 1890. The preferred species for 

planting appear to have been sycamore, birch, alder and ash. 

 

Figure 3.57– Proportional values of different woodland products by category in 

1847 and 1854. Data from valuations of North Dean Wood held by Calderdale 

Metropolitan Borough Council. 
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Figure 3.58 – Pole and timber tree species making up the North Dean Wood 

valuations of 1847-1880.  No timber trees were valued in 1875. 

 

Investment in the woodland also took other forms, such as repair of stone walls 

in 1853. In 1819 a cottage was constructed at the south eastern end of the 

woodland for an employed overseer – presumably somebody who would deter 

and report trespass or theft. They continued to be paid an annual wage at least 

into the 1850s. 

 

Given the extent of quarrying in North Dean Wood, it is surprising that so few 

records or leases have survived. In 1824, one of the nearby Turnpike trusts had 

an agreement to extract stone. In 1874 the Trustees committed to making a 

road (metalled and with the “best possible” gradient) “to pass through the quarry 

on the level with the bottom thereof”. A representative from the Lancashire and 

Yorkshire railway company was present at the meeting, presumably 

representing the quarry leaseholder. Similarly, in 1876 a piece of land to get 

stone was leased by local builders Drinkwater and Taylor. It is not clear which 

stone working area these decisions referred to.  

 

Quarrying was only one of the ways in which 19th century urban and industrial 

development impacted on North Dean. Railway construction swallowed land on 

the north and eastern sides of the woodland, with 9 acres (3.6ha) sold in 1838 
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and further small sales in 1842, 1908 and 1947. The railway also leased land 

for water tanks and reservoirs. From the 1840s to the 1860s, land in the vicinity 

of Brow Bridge was sold by the Trust for house building, but it is unlikely that 

this was wooded. From 1863 an area of woodland close to the Calder at Copley 

was let to the 4th West Yorkshire Rifle Volunteers as a firing range.  

 

The North Dean Trust thus initially gained its income solely from the leasing of 

the woodland. By the 19th century this income was matched by rent from 

quarrying and interest from investments, and later from land used by the railway 

and local militia. The Trust appears to have given fairly large sums of money to 

the township Overseers of the Poor until the 1830s, after which individual 

trustees were each given a smaller sum to distribute to the needy as they saw 

fit. Records from the 20th century detail the recipients and the purpose of these 

gifts: “for coal”, “groceries” or simply “cash”. In the latter half of the 20th century 

there were contributions to the Elland Nursing Fund. The Trust still operates its 

charitable activities within the locality, but no longer manages the woodland. It is 

not known when the final sale of trees happened. The land was leased to 

Greetland UDC in 1923 “for the purpose of a public park” and remains under the 

auspices of the local authority, now Calderdale Metropolitan Borough Council. 

There was no commercial management of the woodland during the remainder 

of the 20th century. 

 

3.4.4.3 Dendrologia 

In 1827 James Mitchell, an experienced forester, published a treatise on 

forestry practice. He mentioned North Dean Wood in relation to its poor soil 

conditions: 

 

“I have seen Oaks from acorns self sown upon rocks, without any earth upon 

the rock; but they grew in moss until they were ten or fifteen years old, before 

their roots ever reached any earth. They were clean and healthy, and kept 

upright by the shelter of other trees, as may be seen in most of the rocky 

woods; as North-Dean Wood, and Elland-Hall Woods, Yorkshire.” 

(Mitchell 1827: 162) 

3.4.5 Archaeological background 
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49 previously recorded sites or monuments were found within 500m of the 

archaeological survey area, but none existed within the area. Two sites of 

Roman activity were identified, one of which was a coin find (HER 1808/2560) 

and the other the possible site of a temple (HER 1609), though limited 

excavations of the area have not revealed any detail. Three sites of medieval 

settlement were found, at Copley Hall (Pastscape SE02SE5), Clay House (HER 

2545) and Exley (HER 4690). Activity from the 16th to 18th centuries is primarily 

represented by listed farmhouses mainly distributed to the north west and south 

east of the woodland. The majority of 19th century sites are concentrated in the 

urbanising centres adjacent to North Dean Wood, including large textile mills at 

West Vale (e.g. HER 3594), the model village of Copley (e.g. Listed building 

1138770) and railway infrastructure. Remains of military installations above the 

woodland (e.g. HER 5247) and factories linked to World War I provide the listed 

20th century archaeology. The recorded sites demonstrate the general economic 

and demographic development of the area, but they do not contribute directly to 

understanding the woodland history of North Dean.  

 

3.4.6 Light Detection and Ranging (LiDAR) 

The LiDAR Digital Terrain Model (DTM) data obtained provided complete 

coverage of the woodlands under investigation at a resolution of 1m (figures 

3.59 and 3.60). These data were not only useful for understanding and mapping 

the historic environment features within the woodland, but also supported the 

field survey, helping to enhance the accuracy of GPS readings and to support 

the interpretation of known and previously unrecorded features of 

archaeological significance. The slope analysis images of LiDAR data distinctly 

show the steepness of the wooded hillside in contrast to the farmland above as 

well as areas of quarrying activity in the woodland, trackways, platforms and 

surrounding development. 
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Figure 3.59 - LiDAR 1m DTM slope model detailing the western part of North 

Dean Wood and archaeological survey area. 
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Figure 3.60 - Detail of LiDAR 1m DTM slope model coverage of the eastern 

section of North Dean Wood and archaeological survey area. 

 

3.4.7 Archaeological survey 

3.4.7.1 Introduction 

During the survey 54 features of archaeological interest were recorded (figures 

3.61 and 3.62). The following discussion serves to summarise the findings of 

the survey. A detailed dataset can be found in Moore et al. (2019). 

 

All features recorded during the survey are likely to date from the medieval or 

post-medieval periods. Some features are associated with woodland 

management, such as boundaries and many of the trackways and platforms. It 

is likely that visible quarrying activity dates from after 1757, when the woodland 

was enclosed and commercialised. Others feature clearly date from 19th century 

recreational use or 20th century development.  
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Figure 3.61 - Total distribution of features of archaeological interest recorded 

during the survey of the western part of North Dean Wood.  

 

Figure 3.62 - Total distribution of features of archaeological interest recorded 

during the survey of the eastern part of North Dean Wood.  
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Figure 3.63 - Boundaries recorded during the archaeological survey of the 

western section of North Dean Wood. 

 

Figure 3.64 - Boundaries recorded during the archaeological survey of the 

eastern section of North Dean Wood. 

 

3.4.7.2 Boundaries 
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The boundaries recorded were all dry stone walls with a typical construction of 

small stone in a double skin style (figures 3.63 and 3.64). Where extant they are 

1m-1.5m high and feature top stones and throughs, which suggests a post-

medieval date. Features such as 13 and 53 mark the boundary between the 

wooded slope and higher farmland (plate 3.25), and are likely to date from the 

period after 1757 when the area was enclosed, to keep stock on the common 

out of the managed woodland (see section 3.4.4.3). Other boundary walls likely 

date from the construction of the railway. Features 3, 7 and 24 delineate parcels 

of land purchased from the North Dean Trust by the railway company. A network 

of walls in the centre of the woodland form two small enclosures (features 34, 

36 and 39). It is possible that these enclosures were open and provided some 

grazing for the working animals of the adjacent large quarries. 

 

Boundary feature 59 is the exception in terms of construction style. It is low and 

formed of rough boulders in a single skin. It is not straight, following the 

contours of the hillside, and is cut by quarry feature 58. Located towards the top 

of the slope, but not at its crest, it was almost certainly a woodland boundary at 

some point, but is not contemporary with the more typical feature 53, located 

just above it at its eastern end. 
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Plate 3.25 – Dry stone wall forming woodland boundary (feature 53). Scale 2m. 

Image copyright Pennine Prospects. 

Figure 3.65 - Tracks and quarry workings recorded during the archaeological 

survey of the western section of North Dean Wood. 
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Figure 3.66 - Tracks and quarry workings recorded during the archaeological 

survey of the eastern section of North Dean Wood. 

 

3.4.7.3 Tracks 

Numerous trackways and paths were recorded during the survey (figures 3.65 

and 3.66). Many of these are wide (over 2m), rubble surfaced, often feature 

stone retaining walls and were clearly built to serve the large quarries of the 

hillside. Examples are features 51, 55 and 68. Other tracks are similar, but as 

well as serving quarries they also lead into areas of unquarried woodland (e.g. 

features 8 and 72) (plate 3.26). These were presumably constructed after 1757 

for the purpose of extracting timber and wood products. Features 18 and 46 are 

examples of narrow paths worn through use rather than constructed, which 

connect charcoal burning platforms with larger routes. A number of trackways 

were also clearly used to travel across the woodland, and they connect the 

farms on the hill with the river valley below. 

Although it is likely that some of the recorded routes were in use prior to 

enclosure of North Dean, the track network was highly modified after this date 

and it is these features which are most apparent. 

 



 

162 

Plate 3.26 – Substantial track with stone retaining wall running through the 

eastern section of North Dean Wood (feature 8). Scale 2m. Image copyright 

Pennine Prospects. 

 

3.4.7.4 Mineral extraction 

North Dean Wood lies on a heavily quarried hillside (figures 3.65 and 3.66). 

There are at least eight small workings scattered across the site, with quarry 

faces ranging from 3m to 75m long (plate 3.27). The western half of the 

woodland is dominated by four large sites of stone extraction, the largest above 

St. Stephen’s church covering an area 325m by 250m (feature 33). Feature 11 

at the far eastern end of the site is part of a larger quarry complex extending 

beyond the survey area (Dean Top Delf on the 1854 OS six-inch map). They are 

well served by made tracks. Features 50 and 58 appear on the 1854 OS six-

inch map, and features 11 and 58 appear on the 1894 OS six-inch map. None 

of the other large quarries nor the smaller ones are named on either map.  

The major period of industrial and urban development in the locality was the 

19th century, during which time the railway running along the base of the 

woodland was built. It is highly likely that the larger quarry workings date to this 
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time. Documents discussed in section 3.4.4.3 show that stone from North Dean 

was being used by a Turnpike trust, the railway company and a firm of builders. 

The beech and sycamore trees planted on the spoil of the largest site fit this 

interpretation, with an estimated age of 150-180 years. Some of the smaller 

workings may have been cut to supply stone for work within the woodland, such 

as retaining walls along major tracks or boundary walls. 

 

Plate 3.27 – Substantial stone quarry (feature 50) with trackway (feature 51) in 

foreground. Scale 2m. Image copyright Pennine Prospects. 
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Figure 3.67 – Charcoal burning platforms and other features identified during 

the archaeological survey of the western part of North Dean Wood. 

 

Figure 3.68 - Charcoal burning platforms and other features identified during the 

archaeological survey of the eastern part of North Dean Wood. 

 

3.4.7.5 Charcoal burning platforms 
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A total of 16 charcoal burning platforms were identified (figures 3.67 and 3.68). 

They are all of a form typical to the study area: near-circular levelled platforms 

consisting of a cut into the hillside above and build up of the platform surface 

with the resulting material (plate 3.28). The soil covering and downslope of the 

platforms is rich in charcoal dust and fragments. They correspond to the ovoid 

recessed platform hearth type defined by Ardron and Rotherham (1999). They 

are between 6m and 9m across, and tend to extend slightly along the contour, 

sometimes melding into a path (figure 3.69). Half of the charcoal burning 

platforms were adjacent to a clear trackway. Only two featured a stone retaining 

wall on the downhill side, and two were associated with other small platforms 

nearby. The platforms are not evenly distributed through the woodland, but are 

clustered in between the extensive quarry workings. It is highly likely that they 

were in use from the period after 1757, but it is not known if they were active 

before that date. 

 

Plate 3.28 – Charcoal burning platform in North Dean Wood (feature 43). Scale 

2m. Image copyright Pennine Prospects. 
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Figure 3.69 – Charcoal burning platforms in the western part of North Dean 

Wood identifiable on LiDAR slope model. The level areas show up as small light 

circles on the grey hillside. 

 

3.4.7.6 Railway infrastructure 

Two areas associated with the railway were found within the survey area. 

Feature 25 consisted of a flat area of ground occupied by at least four 

earthworks up to 200m long, 5-6m wide and around 1m in height. They were 

interpreted as dumps of ash and cinders from train operation. Feature 2 is the 

route of the Greetland branch of the Lancashire and Yorkshire railway. It 

consists of a levelled and metalled platform 12-18m in width extending from the 

existing railway line in a southerly direction, with a ditch along its western edge. 

A cutting taking the line out of the survey area has to a large extent been filled 

in. A short siding extends to the head of coal staithes situated at SE0978 2162. 

 

3.4.8 Ecological survey and historic woodland management 

Detailed ecological survey of North Dean Wood was not carried out, but its 

general ecological communities fall into the typical NVC categories of 

woodlands in the area. The steep, rocky slopes and most of the western part of 
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the woodland consist of W16b (Quercus spp. - Betula spp. - Deschampsia 

flexuosa including Vaccinium myrtillus and Dryopteris dilatata). The lower 

slopes come closer to W10e (Quercus spp. - Pteridium aquilinum – Rubus 

fruticosus). Occasional wet flushes and watercourses, particularly in the central 

section, are characterised by W7 woodland (Alnus glutinosa – Fraxinus 

excelsior – Lysimachia nemorum). Areas of planted beech, particularly on 

quarry spoil approach community W15 (Fagus sylvatica – Deschampsia 

flexuosa). 

 

A catalogue of plants growing in the parish of Halifax was produced by James 

Bolton in the late 18th century (Watson 1775), and North Dean is referred to as a 

location of several. They included Erica cinerea, Pyrola rotundifolia, Pyrola 

minor, Prunus padus, Equisetum hyemale and Polypodium phegopteris (now 

Phegopteris connectilis). The presence of these species demonstrates that, as 

now, North Dean Wood contained a variety of habitats including heathy slopes, 

wet areas, and damp shade suitable for bryophytes.  

 

The existence of large multi-stemmed oak trees scattered throughout most of 

the woodland provides evidence of the 18th and 19th century coppice system 

described in section 3.4.4 (plate 3.29). They are generally interspersed with 

single stemmed, and younger, sycamore and birch. Quarry feature 33 in the 

centre of the woodland has a large area of planted beech, along with smaller 

sections to its west and east. The south eastern end of the site features more 

recent planting and regeneration over the area of disused railway, featuring a 

wide variety of species such as grey willow (Salix cinerea), wych elm (Ulmus 

glabra) and Norway maple (Acer platanoides). 
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Plate 3.29 – Multi-stemmed oak located at SE09633 21686. Scale 2m. Image 

copyright Pennine Prospects. 

 

 

Figure 3.70 – Location of trees sampled for growth ring analysis in North Dean 

Wood. 
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Figure 3.71 - Tree ring data from stems (ND1, 2 and 4) and stool (ND3) of multi-

stemmed oak in North Dean Wood. 

 

3.4.9 Tree ring analysis 

Four cores were taken from a multi-stemmed oak (Quercus petraea) towards 

the south eastern end of North Dean Wood (figure 3.70; grid reference SE 0963 

3216). Cores ND1 and ND2 were both taken from the same, westernmost, stem 

at right angles to one another because the pith was severely offset. The stem 

diameter was 40cm at the sampling point and core ND2 contained 66 rings with 

a mean width of 1.5mm, with an estimated age of 80 years. Core ND4 was 

taken from a stem of 92cm diameter. It contained 41 rings with a mean width of 

5.4mm and had an estimated age of 80 years. Core ND3 was taken from the 

stool of the tree as close to the ground as possible. It contained 55 rings with a 

mean width of 4.3mm. The diameter of the stool was around 150cm, suggesting 

an age of 150-200 years (figure 3.71). 

 

The tree is likely to have originated in the 19th century and been part of the 

management of oak-dominated coppice described in section 3.4.4. It was last 

cut in the late 1930s, by which time the woodland had become a park managed 

by Greetland UDC. The lack of correspondence of annual ring widths between 

the stems and stool, and even within the same stem (ND1 and 2) can perhaps 

be explained by variable shade around the tree (one side is open to farmland) 
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and non-vertical growth causing the development of reaction wood. Sampling a 

multi-stemmed oak further away from the woodland boundary, and with a longer 

corer, would perhaps have given more information about 19th century 

management. 

 

One core was taken from a single-stemmed beech tree growing in the centre of 

a charcoal burning platform (feature 65; plate 3.30; grid reference SE 0765 

9223). The trunk diameter was 71cm at sampling height, and the core contained 

140 rings with a mean width of 1.8mm (figure 3.72). From the core, the age 

could be estimated at 170 years. This dates the planting of this area of beech 

trees to around 1850, and also means that charcoal was not produced on the 

platform after this date. Historical records show that there was extensive 

planting during the 1850s, and that there was a move during the 19th century to 

favour the growth of timber trees rather than coppiced oak (section 3.4.4). This 

date also coincides with the drop in demand for charcoal from the worsted cloth 

trade (see chapter 4.4), which perhaps explains the planting of trees on 

previously useful infrastructure. 
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Plate 3.30 – Beech tree sampled for growth ring analysis located in centre of 

charcoal burning platform (feature 65). Located at SE07661 22334. Scale 1m. 

Image copyright Pennine Prospects. 

 

 

Figure 3.72 - Tree ring data from trunk of beech (ND5) in North Dean Wood. 

3.4.10 Excavation 
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The excavated charcoal burning platform (feature 31) is roughly circular, 

measuring 8.5m by 7m, and cut into the hillside with spoil material used to level 

out the working area (plate 3.31). It is one of only two platforms in North Dean 

Wood with a stone retaining wall. This one is around 1m high. The platform is 

located 10m to the north of a large east-west trackway (feature 8) (figure 3.73).  

 

The clay-rich platform surface (contexts 1005 and 2004) had evidence of 

burning and was distinct from the build up of charcoal-rich soil above it (context 

1004). This deposit was up to 0.1m deep and did not have any clear 

stratification. It was sealed by a thin sandy deposit (contexts 1003 and 2003), 

likely derived from the erosion of material from the hillside above. Context 2002 

lay above this and consisted of compacted silty clay with frequent charcoal 

fragments and flecking. It was sealed by a humus layer (context 2001). 

 

Figure 3.73 – Location of excavated charcoal platform in North Dean Wood 

(feature 31). 
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Plate 3.31 – Excavation of charcoal burning platform in North Dean Wood 

(feature 31). 

 

3.4.11 Charcoal analysis 

3.4.11.1 Contexts 

Charcoal analysis was conducted on soil samples from the excavation 

described in 3.4.10. The analysis methodology is described in section 3.1. All 

contexts from this site were located on the level floor of the platform. No 

contexts were excavated on the downhill side of the platform due to time 

constraints. Context 2002 is a charcoal-flecked silty deposit immediately under 

the organic top soil layer. Contexts 1003 and 2003 represent a sandy colluvial 

deposit, likely from erosion of the steep hillside. Context 1004 is a homogenous 

charcoal rich layer. Contexts 1005 and 2004 are the burnt clay surface of the 

platform. 
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3.4.11.2 Taxa 

All but one of the assemblages examined are dominated by Quercus (90-95%) 

with very small quantities of Maloides, Betula and Corylus. Context 2002 is 

completely different, almost entirely Betula with a very small quantity of Alnus 

(figure 3.74). This context has clearly arisen from a different burning event to 

the rest of the assemblage. 

Figure 3.74 – Charcoal taxa distributions across contexts from excavation of 

North Dean Wood charcoal burning platform. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.11.3 Size 
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All but one of the charcoal assemblages demonstrate a very similar size 

distribution profile, with a tight range around a peak radius of 10mm (figure 

3.75). Only small amounts of charcoal show a radius of over 25mm. Context 

2002 has a wider range of values with a peak radius around 20mm, showing 

that the fuel wood used to produce the charcoal in this layer was larger. 

 

Figure 3.75 – Size distribution of charcoal fragments by context from excavation 

of North Dean Wood charcoal burning platform (histogram trend line). 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.11.4 Age 
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All contexts show a very similar age distribution with a peak of around 10-15 

years and few fragments over 25 years of age (figure 3.76). There are enough 

fragments with estimated ages of over 30 years to demonstrate that the fuel 

wood was not only composed of young wood. 

The variations in context 1005 are difficult to discuss because the fragment 

count was so low (n=14). 

Figure 3.76 – Age distribution of charcoal fragments by context from excavation 

of North Dean Wood charcoal burning platform (histogram trend line). 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.11.5 Growth ring width 
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Contexts 1004, 2003 and 2004 all have similar distribution profiles, with a peak 

around 0.75mm and a tail up to 2.75mm (figure 3.77). Context 1005 shows 

some evidence of the same pattern, but has a low fragment count (n=14). 

Context 2002 exhibits a higher peak in the mean ring width profile at around 

1.75mm, with a wider range in values. This is consistent with the data for radius 

and age distribution. 

Figure 3.77 – Mean ring width of charcoal fragments by context from excavation 

of North Dean Wood charcoal burning platform (histogram trend line). 

 

3.4.11.6 Ring growth patterns 

All charcoal from this site was also qualitatively assessed on the pattern of 

annual ring widths across the fragment. The vast majority of fragments showed 

either even ring widths or uneven ring widths with no clear pattern. Although 

some fragments demonstrated the pattern of “x wide then y narrow” (from the 

centre of the charcoal to the outside), the values of x and y varied widely. This is 

consistent with the fuel wood being sourced from the branch wood of larger 

trees rather than stem wood: the natural variety of growing conditions in the 

woodland canopy leads to a wide range of growth patterns in the branch wood.  

 

 

 

3.4.11.7 Final ring and bark 
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Where the final ring was identified, it was exclusively late wood, showing that 

the fuel wood was felled in the dormant season. Bark was recorded on many of 

these fragments. 

 

3.4.11.8 Vitrification and tyloses 

There was no evidence of vitrification in any charcoal from this site. 

No fragments of Quercus showed clear presence of tyloses, suggesting that the 

Quercus wood used was sapwood rather than heartwood. This matches the 

size and age distribution data. 

 

3.4.11.9 Radiocarbon dating 

 

Context-sample Location Radiocarbon date (AD) 

1004-10 Main platform deposit 1706 ±28 

1005-12 Platform floor 1792 ±28 

2004-6 Platform floor 1764 ±28 

2003-8 Sandy deposit on platform 1797 ±28 

 

Table 3.4 – Radiocarbon dates of charcoal fragments from excavation of North 

Dean charcoal burning platform. 

 

The radiocarbon dating of four fragments of charcoal from the platform (table 

3.4) showed a high probability of charcoal in most of the contexts originating 

from the 18th century.  

 

3.4.11.10 Charcoal analysis conclusions 

The high similarity between contexts 1004, 1005, 2003 and 2004 in taxa 

proportion, size, age and ring width distributions strongly supports the 

conclusion that the charcoal in these contexts derived from very similar wood 

selection, production and processing methods. Fuel wood was sourced from 

Quercus dominated woodland with small amounts of Betula, Maloides and 

Corylus. Although context 1003 did not yield any fragments of charcoal large 

enough to analyse for size, age and ring width, the taxa composition of the 
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assemblage suggests that it should probably be grouped with the other four 

contexts.  

 

There is clear evidence for strong selection for size: charcoal with a radius of 

10-15mm forms the majority of these contexts. The relatively slow growth rate 

observed (mean annual rings under 1mm) are consistent with the thin soil of the 

woodland, with the use of branch wood, and with charcoal from other excavated 

platforms in the north of England (Hazell et al. 2017). The charcoal analysed 

from these contexts is unlikely to be derived from coppice stem wood, nor does 

it contain stem wood from mature Quercus grown in a ‘high forest’ system. This 

is almost certainly branch wood – referred to as ‘tops’ in the historical record 

(see section 3.4.4.3).  

 

Radiocarbon dates show that charcoal was being produced on this platform 

during the 18th century. The high percentages of Quercus observed match 

almost exactly the woodland composition derived from 19th century valuations 

which show that oak poles made up between 87% and 94% of the coppice 

wood sales (figure 3.58). This implies that there was a continuation of woodland 

composition and management. The dating of context 1004-10 to the early 18th 

century would suggest that this was the situation even before enclosure of 

North Dean Wood in 1757. However, the radiocarbon dating also showed some 

probability that the fragment from context 1004-10 was felled in the late 18th 

century, which would fit more closely with its context having high similarity to 

others of that time, and with the historical evidence. Unlike other excavated 

platforms, there is some evidence of stratigraphy here, with a sandy colluvial 

deposit (contexts 1003 and 2003) overlaying the charcoal-rich context 1004. 

Given the dating of contexts 1005 and 2004 (the clay platform floor) to the late 

18th century, it seems that the sandy deposit from erosion of the hillside above 

originates from a similar date to the charcoal below it. 

 

Context 2002 is markedly different – the fuel wood consisted of only Betula and 

Alnus, and of a wider range of sizes than other contexts. This context clearly 

represents a distinct burning event. Since the excavation it emerged that a 

small charcoal burn had taken place on the platform around 10 years ago. This 
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context is the remainder of that event. The majority of the surrounding woodland 

cover is currently Betula. 

 

3.4.12 Pollen analysis 

Soil monoliths from the charcoal platform excavation underwent an initial 

assessment of their pollen content by Dr. E. Forster of the University of 

Sheffield (Atkinson 2019b). Only three subsamples had sufficient pollen 

preservation for quantification. Two in the relatively modern top soil gave a 

picture which matches the modern woodland composition: a high level of 

arboreal pollen indicated closed canopy mature woodland dominated by Betula 

with some Corylus and Fagus. The subsample located lower down the monolith 

(context 1003) contained only 25% arboreal pollen, with some Quercus and 

Corylus but very little Betula. The high levels of Ericaceae and Poaceae 

suggested a more open landscape.  

Charcoal analysis shows that the modern deposit contains almost exclusively 

Betula, which matches the current woodland composition and the pollen record. 

However, charcoal in context 1003 was dominated by Quercus, which does not 

appear to match the pollen evidence. A similar situation is discussed in section 

3.2.9, where it is suggested that this apparent mismatch can be explained by 

two different scenarios. Strong species selection towards low levels of Quercus 

in the landscape was less likely than high numbers of Quercus managed as 

coppice in such a way that the individual trees did not reach flowering maturity, 

thought to be around 30 years of age (Schütt et al. 2006; Matthias et al. 2012; 

Waller et al. 2012). This is especially true given the historical record of oak-

dominated coppice at North Dean (see section 3.4.4). Coppiced woodland also 

produces a more open habitat, meaning that more Ericaceae and Poaceae 

would flower within the woodland, and that higher levels of pollen from the wider 

landscape would fall. 

 

3.4.13 Discussion 

The vast majority of evidence concerning past management of North Dean 

Wood concerns the period after 1757, when it was enclosed and ownership 

transferred to the North Dean Trust. The oak-dominated woodland was 

managed as coppice-with-standards and cut in five sections on an unknown 
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rotation. The produce consisted of coppice poles, likely destined for the 

construction and mining industries, oak bark, some timber and branch wood. 

There was active charcoal burning in the 18th and probably 19th centuries on 

permanent platforms, the remains of which support the documentary evidence 

of the woodland trees largely consisting of oak. The involvement of outside 

contractors for valuing, planting, pruning and the sales of leases to timber 

merchants show that there was a local woodland economy involved in the 

management of coppice until at least the 1880s. There appears to have been a 

shift in priority from coppice towards timber trees in the second half of the 19th 

century, including the abandonment of charcoal burning platforms. Income from 

the woodland was supplemented with, and eventually overtaken by, income 

from renting land for stone quarrying and railway operation, along with the sale 

of small parcels of land for urban and industrial development. 

 

The composition and use of the woodland prior to the 18th century is harder to 

ascertain. There was likely a continuity between the silva pastilis of the 

Domesday book and the “wooded common and waste” which existed before 

enclosure. This would have included uses such as grazing, wood cutting and 

small-scale stone getting, the evidence of which has been removed by later 

activity. The date of 1757 could thus be seen as the start of management for 

industrial products. However, the species composition of the late 18th century 

woodland, revealed by charcoal analysis, and the 19th century, from historical 

documents, brings this into question. A near monoculture of oak is certainly not 

the expected cover of a wooded common or wood pasture on this geology, on 

which one would expect a wider range of species with specifically more birch 

and hazel growing under a relatively open canopy (see Hardcastle Crags, 

section 3.2, for comparison). This suggests that either post-1757 there was a 

rapid and thorough replanting scheme, for which there is no evidence and which 

would have been a large investment for the trustees, but which does have 

parallels in other parts of the country following a parliamentary act of 1756 

which permitted the enclosure of common land for the purposes of plantation 

(Williamson et al. 2017).  An alternative is that there was a long-term preference 

for oak over other species whilst the land was still common. This would imply a 

degree of management which can only have been mediated by the Savile 
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estate, or by the principal tenants of the township. There is no evidence of the 

woodland being managed in the available Savile wood books of the early 18th 

century (NA DDSR). 

 

The transference of the ownership of the largest part of the wooded common of 

Elland-cum-Greetland to the North Dean Trust in 1757 was an unusual process 

of enclosure. It can be seen in different ideological lights. Was it an adjustment 

of land use for philanthropic ends in line with the economic circumstances of the 

time? Or was it a co-option of resources traditionally available to the poor based 

on feudal custom, which were then capitalised and controlled by a new 

business class? Either way, this local welfare system was oriented to the 

industrial system of poverty: the resources of the woodland were redirected to 

the workhouse, or to domestic coal supply, or to basic medical needs by the 

men who also controlled the businesses of the area. Eighteenth century 

Greetland, like its surrounding townships, was part of a rapidly industrialising 

and urbanising area of textile production. The formation of associations and 

trusts concerning every part of the public sphere was a major part of identity 

formation for the emerging middle class in West Yorkshire, in which a small elite 

of wealthy individuals began to define their “ownership” of communities through 

political and social practice which set them apart from industrial workers (Smail 

1994). By the mid-18th century, land had come to be seen as a commercial 

investment with good returns. In addition, the Poor Rate was increasing rapidly 

in townships across the region. These factors help to explain the foundation of 

the Trust and the institutionalisation of the woodland.  

 

North Dean has many aspects in common with Knotts Wood, Todmorden 

(section 3.3). Both were acquired during the 1750s-60s as commercial 

prospects by organisations providing social services. They were managed as 

oak-dominated coppice providing a range of industrial products. Income from 

the trees was supplemented with quarry leases, and from the middle of the 19th 

century by industrial and urban development. The value of the woodland had 

diminished to such a point, and even become a liability, by the early 20th century 

that it was sold off. 
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3.5 Middleton Woods 

 

3.5.1 Site summary  

Middleton Woods are a complex of four named woodlands: Coppy Wood, 

Stubham Wood, Hudson Wood and Nell Bank Wood. They lie directly to the 

north of Ilkley and adjacent to the river Wharfe. Their character and 

management history have much more in common with woodland in other 

regions, particularly lowland regions, than with the upland woodlands described 

in the other case studies, despite a similar geology and ecological baseline. 

Coppiced hazel and alder predominate under a canopy of oak and ash standard 

trees, with more recent regeneration of shade-tolerant species such as 

sycamore and holly and plantation of conifers and beech in small areas. 

Historical investigation demonstrates close manorial control of the woodland 

resource during the medieval and early modern periods followed by a 

conversion to recreational use in the 18th century. Archaeological features 

identified show evidence of past woodland use in the form of managed trees 

and woodland boundaries. The primacy of recreation over the past 250 years is 

evidenced by numerous artificial ponds and park-like features. Quarrying 

activity did make a significant impact on the woodland landscape, but its dates 

of operation are unclear. Twentieth century urban development associated with 

the expansion of Ilkley has reduced the size of the woodlands considerably.  

 

3.5.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.5.2.1 Historical data 

Historical data were collected from a variety of sources, both published and 

archival, including from the Brotherton Library at the University of Leeds. 

Previously collated archaeological data concerning the woodlands, including a 

200m buffer around the area, were obtained from West Yorkshire Archaeology 

Advisory Service (WYAAS) as well as a search of the Heritage Gateway 

website. Listed building, parks and gardens and scheduled monument data 

were obtained from the National Heritage List for England. 
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3.5.2.2 Archaeological survey 

An archaeological field survey was undertaken by Pennine Prospects on the 

26th January 2018. The survey area covered 38 hectares (94 acres) of 

woodland. It was conducted during cold and wet conditions. The survey was 

prohibited in certain areas due to waterlogging or the steep nature of the 

ground. Results of the survey are presented and discussed in more depth in 

Crichton-Turley & Atkinson (2019). 

 

3.5.2.3 Tree ring analysis 

Cores were taken from four different trees in Hudson Wood on 11th January 

2018: one single-stemmed oak, one multi-stemmed oak and two multi-stemmed 

alders. The oak trees were both located in an area identified as relict hazel 

coppice-with-standards. One alder was representative of multi-stemmed alders 

across the site with a stool of around 1.5m diameter and the other was formed 

of a hollow ring of stems 3.6m-6m across, potentially making it a very old 

individual. For full data set see appendix 5. 

 

3.5.2.4 Ecological survey 

An ecological survey of the site was conducted in 1996 by the Ecological 

Advisory Service (Barker 1997), providing a DAFOR-rated species list for the 

entire woodland complex. A supplementary survey took place on 15th March 

2017 and 13th April 2017 to define National Vegetation Classification category 

compartments and to characterise visible histories of woodland management. 

 

3.5.3 Site description 

Middleton Woods are located in the Wharfe valley, West Yorkshire, directly to 

the north of the town of Ilkley and the river Wharfe (figure 3.78). They are within 

the historic township and manor of Middleton-cum-Stubham. Around 100m 

above sea level, they occupy a south-facing slope between flat land along the 

riverside and the farmland of the village of Middleton. The woodland is 

comprised of four different named sections: Coppy Wood, Stubham Wood, 

Hudson Wood and Nell Bank Wood. The entire area covers 38 hectares (94 

acres) and is included in the Ancient Woodland Inventory (Natural England 

2017).  
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Figure 3.78 – Middleton Woods and surrounding area. 

 

The underlying bedrock consists of bands of sandstone of Middleton Grit; 

mudstones, siltstones and sandstones of Millstone Grit; and Nesfield 

Sandstone. These are oriented east-west and produce stepped outcrops in 

certain parts of the woodland. Superficial Quaternary glacial deposits cover the 

very eastern end of the site (BGS 2018). Soils across most of the woodland are 

described as slowly permeable seasonally wet acid loamy and clayey soils, with 

some slowly permeable seasonally wet slightly acid but base-rich loamy and 

clayey soils at the very eastern end of the site (United Kingdom Soil 

Observatory 2018).  

 

3.5.4 Historical background 

The historical record for the Middleton Woods complex includes some evidence 

from medieval Court Rolls as well as scattered 17th century wood books and 

histories of the wider area. Later manorial sources are lacking, but its 19th and 

20th century history is relatively clear.  
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3.5.4.1 Medieval Middleton 

The first known reference to Middleton is as a vill lost from the archbishop of 

York’s estate of Otley at some point between 972 and 992 (Faull and 

Moorhouse 1981). It was reacquired by around 1030, and was still part of the 

manor of Otley by 1086. In the Domesday book, Middleton and Stubham were 

recorded alongside fourteen other berewicks of the estate, most of which lie 

along the river Wharfe. The landholding of the entire manor of Otley is recorded 

as: 

 

“Meadow four acres. Wood pasture [silva pastilis], two miles and three 

quarentens long, and the same broad. Coppice wood [silva minuta], nine miles 

long, and the same broad. Arable land, two miles long, and two broad. Moor, 

two miles long, and one broad.” 

(Collyer and Turner 1885) 

 

If this is accurate, coppiced woodland (for a discussion of the term silva minuta 

see Rackham 1980) was by far the most prevalent land use in the manor. There 

is much reason to doubt that coppice was quite so extensive. Analysis of the 

Domesday records of south-west Yorkshire by Jones (1998) found that wood 

pasture was consistently more prevalent than silva minuta, in an area known to 

have active industries at the time. This is also true of the extensive manor of 

Wakefield. Elsewhere in the South Pennines records of coppice management 

do not appear until the 13th and early 14th centuries (see section 4.2). The 

recorded population in the manor of Otley was low, and it seems untenable that 

they would have maintained tens of thousands of acres of coppice. A more 

acceptable conclusion is that it was a highly wooded landscape, much of which 

was worked by the population, but perhaps not in the sense that coppice 

woodland is now defined. It is also possible that the scribe mistakenly switched 

the entries for silva minuta and pastilis, or used the wrong unit of measurement. 

 

The township of Middleton as depicted on the 1853 OS map was of a manorial 

form fairly typical to the Yorkshire Dales (e.g. Raistrick 1970; Beaumont 2006) 

and had probably changed little since the medieval period. As can be seen in 

figure 3.79, there were two township hubs. The nucleated village to the east sat 
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amongst long, thin enclosures which derived from medieval common fields. The 

manor house lay towards the west of the township and was surrounded by 

large, square fields – a remnant of the demesne farm perhaps, or later 

enclosure of a deer park. There were some wooded gill-sides, but the one main 

block of woodland consisted of the case study site, to the south of the area and 

occupying the slope down towards the river Wharfe. The flat land between the 

woodland and the river was open: three of the fields can be identified by name 

in charters from the late 13th or early 14th centuries (Faull and Moorhouse 

1981). To the north, the township extends for another 3km (1.9 miles) onto the 

moor to include a portion of higher, more exposed ground. The 1853 map 

shows very few farmsteads outside of the village, and most of those outliers 

appear along the moor edge, presumably from a later period of enclosure. 

 

 

Figure 3.79 – Township of Middleton drawn from the Ordnance Survey map of 

1853 (six-inch, Yorkshire sheet 169, surveyed 1847-50). 

 

 

3.5.4.2 Woodland use 
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At some point before 1154, the large manor of Otley was broken up (Faull and 

Moorhouse 1981). The manor of Middleton-cum-Stubham came to be held by 

the Middelton family, who also acquired the manor of Ilkley in 1552. Court Rolls 

from the 14th to 16th centuries show that one of the most common infringements 

brought to the Middleton court was the unlicensed taking of green wood. 

Sometimes the type of wood is specified, for example in 1401 five people were 

fined 1d each for “taking holyns from the wood without leave”, and John de 

Steton is fined for cutting ‘fraximent’, or ash wood, in his croft. In 1413 Robert 

Marynet was fined 2d for cutting ‘fragin’ (also ash wood) in Haustbygill (Austby 

Gill). The Court Rolls of the manor of Ilkley were similarly busy with the fining of 

greenwood cutters. The 1462 Court Roll lists tree species: “for cutting oak, ash, 

maple, hazle or thorne 1s to 3s 4d” (Collyer and Turner 1885). 

 

At some point during the medieval period part of the township was enclosed as 

a deer park. Its palings were clearly a prime target for locals. A ruling in 1489 

states that “Richard Hardwyk and all others shall not take payle boordes upon 

payne of 3s 4d”. The problem was still relevant in 1580: “The tenants of 

Middleton, Austby, and Nessfield shall not pulle down Stubham parke payle, nor 

putt in nawte or sheepe under payne of 12d”. There were a number of 

interesting commandments in 1552: “None shall dinge down ackornes of the 

trees under penalty of 3s 4d. None shall gather aickhornes in another’s 

tenement under penalty of 12d”. In addition, “felled wood shall be used for what 

it is felled for”. It is noted in 1580 that “no man shall tope any oke or ashe tree in 

Middleton or Austby on payne of 10s.” This implies the practice of either 

creating, or continuing to cut, pollards. In 1594 several people were fined for 

cutting ‘esh’ and elm in Cowgill Spring (Collyer and Turner 1885). Cow Gill 

appears on the Ordnance Survey map of 1853 as the small watercourse 

forming the boundary between Stubham (Stubbing) and Hudson (Middleton) 

Wood. This is the first mention of a spring wood, indicating that it was probably 

managed as a coppice (Redmonds 2017). 

 

Information from the Parish Registers was used by Collyer and Turner (1885) to 

reconstruct some Ilkley families. The existence of a tanning industry in the town 

is shown by the appointment in 1594 of Richard Gibson and Christopher 
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Thornton as “searchers and sealers of leather”. In 1596 Henry Watkinson and 

Thomas Swier were elected as “leather stampers”. The estate of Joseph 

Watkinson during the mid-1600s consisted of “the East Close, Golden Butts, a 

dwelling-house, a tan yard, one acre in the West Holme, and nine other 

messuages”. Tanners in the 18th century included William Robinson of Stubham 

Hall, farmer and tanner (died 1736) and his son Thomas of Nesfield, yeoman 

and tanner (died 1765); John Brogden (baptised 1718); and Richard Holmes of 

Langber, yeoman and tanner (1724 – 1766). Other wood users in the 18th 

century were Robert Mann of Beckfoot and his son Samuel, both coopers; 

Thomas Bullock, yeoman and cooper; Paul Stubbs of Langber, dish-turner; and 

William Bell, carpenter. The textile industries also played an important role in 

the town until the coming of the power looms. This included not only weavers 

and spinners: a total of eleven Ilkley workers were described as woolcombers 

during the 18th century, the earliest being baptised in 1703, and the last dying in 

1818. See section 4.4 for a full discussion of charcoal use by the woolcombing 

trade. 

 

3.5.4.3 Middleton wood books 

The few surviving wood books cover several years between 1603 to 1654 and 

record sales of trees and wood across the Middleton estate (Brotherton 

MD59/25/134, /137, /141 and /143). They show that there was a definite 

manorial control of trees, not just in the woodlands but also on the land of the 

tenants. In 1617 a list was made of all the “timber trees delivered to the 

tennants for the repair of their houses”, with 15 people receiving between one 

and three trees each. Records from 1629-1631 show that regular sums of 

money, usually over £10, were being taken in the periodic Courts “for wood”, 

presumably as fines. 

 

Four woodlands are mentioned which can be identified: Holme Spring, Stubham 

Wood and Bow Beck Gill retain their names on the first edition Ordnance 

Survey map of 1853. Low Hall or Low Lodge Spring probably refers to Coppy 

Wood, which is directly adjacent to Low Hall. Several others on the estate have 

names which can not be identified from later maps, including Booson Spring 

and Cow Close Wood (also called Wheatley Wood).  
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Sold trees were usually identified by species. The most common was ash, 

followed by oak, both of which tended to be sold to named individuals a tree or 

two at a time. Alder was sold less frequently, but usually in higher numbers such 

as 12, 24 or even 120. There are several references to “hollinge”, and elm is 

mentioned once. This composition is similar to that of the present day, with the 

exception of hazel, which does not get referred to by name. In all likelihood it 

was covered by the term “underwood”. 

 

Descriptors also give clues about how trees were managed. They are 

sometimes “littel”, or “copt” trees. Several “springe” woods are named, along 

with Dogge Fall, suggesting coppice management (Redmonds 2017). The 

pages for 1630 and 1631 show a sudden increase in the sale of “stumpe” trees 

for “stubbinge”, marking the clearance of previously wooded land. Unusually, 

the books often record the purpose for which the wood was sold. There are 

numerous references to trees being bought by the Hardwick family for lime 

burning, for example in 1631 “4 oacke tops in the Low Lodge Springe for the 

lime kill [sic]”. In the same year trees were sold from the same woodland 

specifically for their bark, which would go to nearby tanneries. Local 

construction was also supplied with estate timber. In 1632 oak trees were sold 

for spars and laths as well as “a Rib and Rigge for [a] fire house”. Craftsmen 

were customers, shown by the sale in 1603 of an alder tree to a bowl turner: “To 

Mes. Wygham one eller in doogg fall for dishes iiid”. There is also a surprising 

entry in 1630 for “wood to the bellfounder”. 

 

This was clearly a landscape of managed, working trees. There were several 

dedicated spring, or coppice, woodlands, which provided underwood as well as 

larger oak and ash timber. Management of trees extended into the surrounding 

farmland, with many listed in closes or fields.  

 

 

 

3.5.4.4 Later history 
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The last male heir of the family died in 1763 and the estates were inherited by a 

great nephew who took on the Middelton name (Carpenter 1999). It is reputed 

that this William Middelton was “reluctant for any industrial or mining 

development to take place on his property” (BMBC 2005). Unlike most other 

valleys in the South Pennines, this part of Wharfedale did not become 

industrialised during the first half of the 19th century. Whilst places like Bradford 

were undergoing a population explosion, the townships of Ilkley remained 

relatively stable from 1801 (764 occupants) to 1831 (897 occupants) (Collyer 

and Turner 1885). When the first Ordnance Survey map was published in 1853, 

Ilkley was still a small village. After this date the town began to expand due to 

spa tourism rather than industry, and it became an immensely popular Victorian 

leisure destination. This was encouraged, and to some extent initiated, by the 

Middelton family, and included use of the woodlands for shooting (Carpenter 

1999). 

 

The inability of the family to live within their means during the 19th century led to 

debt and the selling of land. In 1899 the majority of the Middleton Woods were 

sold to the Wharfedale Estate Company, a consortium of entrepreneurs 

attempting to build an exclusive housing development on the northern side of 

the river Wharfe. The population of Ilkley had risen dramatically during the 

second half of the 19th century following the completion of the railway in 1865, 

and it was particularly attractive to the wealthy middle classes. The 

development included a new road splitting the woodland in two and numerous 

building plots within the woodland, particularly in the south west. Some sections 

of the woodlands ended up in the hands of other landowners, such as Nell Bank 

Wood and Coppy Wood. In the early 20th century, the rapid expansion of Ilkley 

slowed and housing development abated. From the 1920s to the 1950s the 

remaining pieces of woodland were acquired by the local authority, Ilkley 

Unitary District Council. The site is now owned by Bradford Metropolitan 

Borough Council (BMBC 2005).  

 

 

 

3.5.4.5 Historic maps 
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Figures 3.80 – 3.83 show changes in the extent and surroundings of Middleton 

Woods since the mid-19th century. By 1853 there were a number of named 

features within the woodland which suggest that it was enjoyed for recreation 

rather than industry: Agnes’ Fountain and the Cress Ponds. By 1894 these 

included artificial fish ponds and a pheasantry. Maps from the 20th century show 

the progression of development between the woodland and the river and the 

conversion of a substantial portion of the woodland to housing. 

Figure 3.80 – Middleton Woods on the Ordnance Survey map of 1853 (six-inch, 

Yorkshire sheet 169, surveyed 1847-50). Reproduced with the permission of the 

National Library of Scotland. 
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Figure 3.81 - Middleton Woods on the Ordnance Survey map of 1894 (six-inch, 

Yorkshire sheet 169, surveyed 1888-90). Reproduced with the permission of the 

National Library of Scotland. 

 

 

Figure 3.82 - Middleton Woods on the Ordnance Survey map of 1910 (six inch, 

Yorkshire sheet 169, revised 1907). Reproduced with the permission of the 

National Library of Scotland. 
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Figure 3.83 - Middleton Woods on the Ordnance Survey map of 1948 (six inch, 

Yorkshire sheet 169, revised 1938). Reproduced with the permission of the 

National Library of Scotland. 

 

3.5.5 Archaeological background 

Eight archaeological features have previously been recorded in the vicinity of 

Middleton Woods (Crichton-Turley and Atkinson 2019), only one of which was 

within the survey area. The recorded monuments include two Grade II Listed 

buildings, both at Low Hall, dating from the 15th and 17th centuries. Records 

showing Roman activity include a coin find, a fragment of pig lead found in 

Hudson Wood, the foundations of a possible Roman building and the potential 

line of a road. The remains of a Roman fort lie in the centre of Ilkley, and it is 

suggested that this was the site of Olicana, an important post on the river 

Wharfe with links to lead production and cross-Pennine communication (Shaw 

1830). Other records include an undated quern stone and Ilkley lido, a 

recreational facility built in 1936. 

 

3.5.6 Light Detection and Ranging (LiDAR) 

The LiDAR Digital Terrain Model (DTM) data obtained provided complete 

coverage of the woodlands under investigation at a resolution of 1m (figures 

3.84 and 3.85). These data were not only useful for understanding and mapping 

the historic environment features within the woodland, but also supported the 

field survey, helping to enhance the accuracy of GPS readings and to support 

the interpretation of known and previously unrecorded features of 
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archaeological significance. The LiDAR images show numerous trackways 

through the woodland as well as watercourses and ponds. The dark (steep) 

areas usually correspond to quarrying activity. There are numerous platforms of 

various shapes and size showing as lighter areas. 

 

Figure 3.84 - LiDAR 1m DTM slope model detailing the western part of 

Middleton Woods and archaeological survey area. Housing developments are 

clear to the south of the area. 
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Figure 3.85 - Detail of LiDAR 1m DTM slope model coverage of the eastern 

section of Middleton Woods and archaeological survey area. 

 

3.3.7 Archaeological survey 

3.3.7.1 Introduction 

During the survey 54 features of archaeological interest were recorded (figure 

8.86). The following discussion serves to summarise the findings of the survey. 

A detailed dataset can be found in Crichton-Turley and Atkinson (2019). 

 

All features recorded during the survey are likely to date from the medieval or 

post-medieval periods. Some features are associated with woodland 

management, such as boundaries and many of the trackways and platforms. 

Others clearly date from 19th century recreational use or 20th century 

development. Quarrying activity can not be confidently dated. 
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Figure 3.86 - Total distribution of features of archaeological interest recorded 

during the survey of Middleton Woods.  
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Figure 3.87 - Boundaries recorded during the archaeological survey of 

Middleton Woods. 

 

3.3.7.2 Boundaries 

Dry stone walls recorded are consistently constructed of small stone in a double 

skin style (figure 3.87). Where extant they are 1m-1.5m high and feature top 

stones and throughs. This suggests a post-medieval date. They exclusively 

follow woodland boundaries in the eastern half of the site, whether external or 

between named compartments (plate 3.32). In addition there are earth banks 

which also mark boundaries. Three stretches correlate closely with the line of 

their neighbouring walls (features 24, 29 and 32), suggesting that they are part 

of the same boundary system. It seems unlikely that both originate from the 

same period, and it is tempting to suggest that the banks pre-date the dry stone 

walls, which represent a later phase of boundary maintenance. Feature 24, at 

the south-east of the complex, does have a rough line of stones running along 

the inside of the boundary ditch, but they do not seem to constitute wall 

foundations (plate 3.33). The features are a variety of sizes. Banks range from 

1m wide and less than 0.5m high (feature 32) to 3m wide and 1.5m high 

(features 46/48), with ditches tending to be a corresponding width and depth. 
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At the western end of the woodland, feature 46/48 is a large bank with a 

similarly large ditch, or even holloway, on its western side. It is a significant 

man-made feature but does not appear on any OS map. If it is a long-disused 

trackway, it does not seem to continue to the north and the south. The bank 

may have formed the woodland boundary. 

 

The arrangement of ditches associated with the banks is difficult to understand. 

Features 24 and 32 have a ditch on the woodland side, whereas features 29 

and 46/48 have their ditch on the non-woodland side. In order to protect 

woodland from browsing animals, the ditch is usually on the outside. However, 

the boundaries of the medieval deer park are unknown, and they would 

generally have the ditch on the inside to keep the deer in (Rackham 1976). 

 

These boundary features represent at least two phases of woodland enclosure, 

but they are fragmentary. Many of the current woodland edges are not marked 

by wall or ditch. To the south west, this is due to housing development 

encroaching into the woodland. Along the north edge, it is the sections which 

show evidence of quarry working that do not exhibit boundary features. Either 

quarrying has destroyed the boundaries, or boundaries were not constructed 

because the cliff-like quarry faces formed a sufficient barrier.  

 

This is the only known example in the South Pennines of bank and ditch as a 

woodland boundary. This fact immediately distinguishes Middleton Woods from 

the other case study sites. The variety of sizes and discontinuity of these 

features suggests that they are not simple analogues of the large wood bank 

boundaries of many lowland woodlands, which are usually interpreted as 

medieval in origin. Gledhill (1994) noted that wood banks are rarely found in 

North Yorkshire. It may be that these features have arisen from live boundary 

hedges with adjacent ditches, or even from the placement of deer park 

palisades. Dormor (2002) found that coppices established by Fountains abbey 

in the Yorkshire Dales were most commonly bounded by live hedges.  

 



 

200 

Plate 3.32 - Typical post-medieval dry stone wall forming northern boundary of 

Hudson Wood (feature 20).  Scale 2m. Image copyright Pennine Prospects. 
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Plate 3.33 – Boundary feature 24 in Nell Bank Wood consisting of bank, ditch 

and line of stones (outside woodland on left). Photograph taken looking west. 

Scale 1m. Image copyright Pennine Prospects. 
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Figure 3.88 - Tracks and quarry workings recorded during the archaeological 

survey of Middleton Woods. 

 

3.5.7.3 Tracks 

Several constructed trackways, or sections of trackways, were recorded during 

the survey (figure 3.88). Those running with the contour were terraced (features 

1, 9, 41 and 53), whilst those running down the slope tended to form holloways 

(features 2, 46/48 and 50). As with other sites, it is difficult to determine whether 

they are ancient routes or constructed for 19th century recreation. Only features 

1, 9, 41 and 44 correspond with tracks marked on first edition OS maps. 

Feature 44 shows a number of large flag stones and is the only example of any 

track surfacing. Its route continues down the hill and is contiguous with the 

stone bridge at feature 52 (recorded under Other Features). On the 1853 OS 

map it is marked as Bridle Road and appears to be the main route between 

Middleton Village, Low Hall and Ilkley Bridge. 

Feature 46/48 at the western end of the site, over 2m wide and 1.5m deep, may 

be a remnant of a significant holloway, but the lack of continuation of the feature 

makes this doubtful, unless later quarry activity has obscured its route. The 



 

203 

modern and 19th century paths run across and adjacent to the feature, not along 

it.  

 

Plate 3.34 - Terraced trackway (feature 13) through Hudson Wood. Photograph 

taken looking north-west. Scale 2m. Image copyright Pennine Prospects. 

 

3.5.7.4 Mineral extraction 

Much of Middleton Woods can be characterised as a quarried landscape (figure 

3.88). Sheer sandstone faces between 2m and 10m high occur in numerous 

locations. They are associated with levelled areas, stone waste and sometimes 

pits. In the eastern half of the woodland, these areas tend to be discrete and 

fairly small at less than 20m across (e.g. features 14 and 22). In the western 

half of the woodland, most of Stubham Wood is covered in large-scale, diffuse 
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evidence for stone extraction and working (feature 54). The only obvious quarry 

faces are at the northern edge of the site, but levels, pits and waste mounds 

continue for 200m down the hillside. There is no evidence for extraction of 

anything other than stone. 

The obvious date for quarry expansion is the second half of the 19th century, 

when Ilkley underwent an explosion of development. There are, however, 

several reasons to doubt this. None of the 19th century Ordnance Survey maps 

mark any quarries within the woodland, yet there are several marked outside its 

boundaries. There are no examples of the solid infrastructure, particularly wide 

trackways with retaining walls, which one would expect from Victorian stone 

extraction. Several areas of extraction do not have clear tracks associated with 

them (e.g. features 36 and 37), and where tracks do exist they are often fairly 

narrow. Numerous quarry features do not exhibit clean cuts and contain a large 

amount of material which was either dumped or built up over a long period of 

time. Although some areas of quarrying are currently characterised by 

secondary woodland (e.g. most of feature 54), those in the eastern section do 

not exhibit the expected dominance of sycamore or planted beech. Indeed, 

some of the quarried areas are covered in mature oak and hazel understorey, 

suggesting that the extraction activity dates to, or even before, a period when 

this coppice organisation was actively managed (plate 3.35). It is possible, 

therefore, that some of these features belong to an earlier period and could be 

sites of early modern, medieval or even Roman stone quarrying. 
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Plate 3.35 – Feature 19, area of quarry workings in Hudson Wood with mature 

oak and hazel understorey. Scale 2m. Image copyright Pennine Prospects. 

 

 

Figure 3.89 - Platforms and other features identified during the archaeological 

survey of Middleton Woods. 

 

3.5.7.5 Platforms 
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Nine platforms were identified during the survey (figure 3.89). Features 6, 7, 15, 

23 and 35 are possible sites of charcoal production. Their dimensions roughly 

match those typical of the region, and fragments of charcoal were found on at 

least two of the platforms. However, none of them have the well-defined 

construction seen on other sites, and none of them exhibit deposits of dark 

earth rich in charcoal dust which one would expect. It is therefore probable that 

these were not charcoal burning platforms at all, or that they were in use for 

only a short period of time.  

The remaining platforms do not incorporate stonework and are generally under 

10m across. Besides one formed from the remains of a modern water tank 

(feature 51), they are of unknown purpose, possibly related to quarrying or 

woodland management activity. 

 

3.5.7.6 Other features 

Other features recorded within Middleton Woods include water tanks (feature 

45), a decorative well (feature 40) and an area of earthworks thought to be 

Second World War practice trenches (feature 5).  

Three silted-up ponds were recorded (features 12, 18 and 49), each under 25m 

across and featuring a low dam. They are likely to date from the 19th or 20th 

century when the woodlands were re-purposed as a pleasure park. 

A series of drainage ditches at the south end of Hudson Wood are discussed in 

section 3.5.8. 
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Plate 3.36 – Silted up pond in Nell Bank Wood (feature 12). Scale 1m. Image 

copyright Pennine Prospects.  

 

3.5.8 Historic woodland management 

The trees of Middleton Woods show extensive evidence of past management. 

In order to understand its various phases, compartments with different 

characteristics were mapped during a survey in March 2017 (figure 3.90). Four 

main categories seem to influence the current composition:  

Compartments with disturbed ground contain significant areas of quarrying 

activity and/or earthworks. 

19th - 20th century regeneration is indicated by areas of single-stemmed trees 

no older than 200 years. They are distributed in a non-regular fashion and are 

not even-aged, suggesting that they were not planted. They are predominantly 
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sycamore (Acer pseudoplatanus), but also oak (Quercus spp.), ash (Fraxinus 

excelsior) and wych elm (Ulmus glabra). In some areas, particularly towards the 

eastern end of the site, there is extensive 20th century regeneration. 

20th century plantation is visible in even-aged stands of conifers (Larix 

decidua, Pinus spp. and Pseudotsuga menziesii) or beech (Fagus sylvaticus). 

Relict coppice takes two forms: 

Understorey of hazel (Corylus avellana) with large standards of oak or ash. 

Standard diameters are generally over 60cm and consist of single stemmed 

trees with an occasional multi-stemmed individual. The understorey 

occasionally includes multi-stemmed wych elm or field maple (Acer campestre). 

Alder (Alnus glutinosa) coppice with an occasional standard oak or ash. Alder 

stools are large (over 1m diameter) and give rise to 4-10 stems. 

 

Figure 3.90 – Areas of historic woodland management in Middleton Woods. 

 

Woodland showing evidence of coppice management covers the majority of the 

site, with the exception of some areas of disturbed ground in the western half; 

an area which was outside the historic woodland boundary on the northern 

edge in the centre; and the eastern end of the site. The areas of hazel 

understorey with oak and ash standards match those designated as NVC W10 

and W10e (see section 3.5.10). In the wetter areas characterised as W7 and 

W7b, and along some watercourses, the coppiced species is primarily alder. 

There are very few alder trees which are not multi-stemmed. Some alder stools 
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are extremely large, with diameters of up to 3.5m. A small area in the south of 

Hudson Wood features a series of drainage ditches around 0.5m wide and 0.5m 

deep. This area of wet woodland contains almost exclusively multi-stemmed 

alder trees, which appear to be regularly spaced in lines (plate 3.37). Their 

stools are of lesser diameter than most multi-stemmed alder across the site. No 

historical record of this plantation has been found.  

 

Plate 3.37– Multi-stemmed alder (Alnus glutinosa) in Hudson Wood arranged in 

lines with drainage ditches adjacent. 

 

As mentioned in section 3.5.7.6, evidence for coppicing exists across many 

areas of disturbed ground. Trees appear to have grown after any changes in the 

ground level, suggesting quarrying activity took place prior to the last generation 

of coppice-with-standards. This interpretation of coppice-with-standards also 

requires qualification. The historical evidence points towards use of the 

woodlands for recreation by the Middelton family from the 1760s onwards. Their 

structure and relative openness must have been maintained as part of the 

recreational nature of the site in order to explain the survival of large multi-

stemmed coppice stools and a hazel-rich understorey. It is entirely possible that 

coppicing activity did continue as management for the purposes of shooting in 

the 18th century, but that it was not recorded.  
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Nineteenth century regeneration appears to be the source of many trees across 

the site. This is not limited to areas of disturbed ground, but is true of almost the 

entirety of the western side of the woodland and a substantial part of the 

eastern. The eastern end of the woodland, roughly corresponding to Nell Bank 

Wood and very closely corresponding to the area of glacial deposits of base-

rich soil, shows no evidence of coppicing and is dominated by regeneration, 

some of it fairly recent. This may be linked to divergent ownership histories in 

the late 19th and early 20th centuries, or the differential survival of an 

understorey composed of wych elm rather than hazel. During the late 1980s the 

local authority removed as much wych elm as they could as a response to the 

national Dutch elm disease outbreak (C. Whitfield, pers. comm.). 

 

Plantation of non-native species during the 20th century was patchy and 

certainly linked to use of the site as a park, rather than for commercial interests. 

In some areas remnants of the previous coppice system are visible amongst the 

dense conifers.  

 

All the tree species mentioned in the medieval and early modern documents in 

section 3.5.4 are visible in the present day woodland. Evidence for past 

management visible in the morphology and distribution of trees supports the 

conclusion from historical documents that coppicing was a common practice 

during the 16th and 17th centuries. 
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Figure 3.91 - Tree ring data from single-stemmed oak (MW1), stool of multi-

stemmed oak (MW2) and stem of multi-stemmed oak (MW3) in Middleton 

Woods. 

 

3.5.9 Tree ring analysis 

One core (MW1) was taken from the trunk of a standard oak tree (Quercus 

petraea) in an area of relict hazel coppice with a diameter at the sampling point 

of 78cm (figure 3.91; grid reference SE 1251 4487). The core contained 132 

rings with a mean width of 1.9mm. The estimated age of the tree was 200 

years. Although this tree originates from a time when there was no known active 

commercial coppice management, it is highly likely that management of the site 

as a park involved extensive disturbance and cutting of underwood.  

 

Core MW2 was taken from the stool of a multi-stemmed oak (Quercus petraea) 

in the same area, with an oval form of 0.7m by 2.2m. The core contained 85 

rings with a mean width of 2.3mm. It was not possible to estimate the age of the 

stool. Core MW3 was taken from a stem of the same tree with a diameter of 

65cm. It contained 106 rings with a mean ring width of 1.8mm and had an 

estimated age of 120-130 years (figure 3.91; grid reference SE 1251 5487). 
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Figure 3.92 - Tree ring data from two stems of multi-stemmed alder (MW4 and 

MW5) in Middleton Woods. 

 

 

Figure 3.93 - Tree ring data from stool (MW6) and stem (MW7) of multi-

stemmed alder in Middleton Woods. 
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Plate 3.38 –  Very large multi-stemmed alder (Alnus glutinosa) in Middleton 

Woods, the source of tree ring samples MW4 and MW5. Scale 2m. Grid 

reference SE 12515 48719. 

 

Cores MW4 and MW5 were taken from two stems of a very large multi-

stemmed alder (plate 3.38). It consists of a hollow oval of 12 stems with 

diameters of between 12cm and 55cm. Most of the stems are visibly connected 

to one another or share roots. The ring of stems measures 3.6m by 6.0m. Core 

MW4 contained 121 rings with a mean width of 1.1mm. Core MW5 contained 

126 rings with a mean width of 1.8mm. The estimated age of both stems was 

126-130 years (figure 3.92). The age of the tree as a whole is impossible to 

determine. It must certainly date to the medieval period, and is possibly older 

still.  

 

Cores MW6 and MW7 were taken from the stool and stem of a multi-stemmed 

alder typical of those found throughout Middleton Woods, with an ovoid stool of 

1.4m by 2m and 8 stems all around 35cm diameter. Core MW6 was taken from 

the stool and contained 106 rings with a mean width of 1.4mm. The curvature of 

the rings suggested that this core was actually part of a stem with an estimated 

age of 120-130 years. Core MW7 was taken from a different stem and 

contained 114 rings with a mean width of 1.3mm. It has an estimated age of 

125-130 years (figure 3.93). 
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Age estimates from the stems of all multi-stemmed trees examined point 

towards a large-scale felling event in the 1890s. This may be supported by an 

increase in ring width in the single-stemmed oak at the same time indicating an 

opening of the canopy. This date appears to coincide with the sale of much of 

the woodland to the Wharfedale Estate Company for development (see section 

3.5.4.4). 

 

3.5.10 Ecological survey 

Surveys carried out in the 1990s (Barker 1997) described a relatively rich 

ground flora, including ancient woodland indicator species such as Anemone 

nemorosa, Hyacynthoides non-scripta and Oxalis acetosella. A further survey in 

2017 helped to define the boundaries of the main NVC communities (figure 

3.94) (Hall, Kirby and Whitbread 2004). The majority of the site is characterised 

by the W10 and W10e communities (Quercus robur – Pteridium aquilinum – 

Rubus fruticosus woodland), which are also the most common across all case 

study sites. Wet areas to the south consist of W7 and W7b (Alnus glutinosa – 

Lysimachia nemorum). The eastern end of the woodland, which coincides with 

geological glacial drift, exhibits a flora which favours base-rich soil and is 

characterised by the W8 community (Fraxinus excelsior – Acer campestre – 

Mercurialis perennis). Further quantification and analysis of these results across 

case study sites will be covered in section 3.8. 
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Figure 3.94 – National Vegetation Classification communities in Middleton 

Woods. 

 

3.5.11 Discussion 

Middleton Woods have a history more akin to lowland ancient woodlands than 

to the typical upland sites represented by the other case studies. This is true of 

their role within the manorial organisation of the township as well their species 

composition and woodland archaeology: this is the only site in the South 

Pennines where wood banks have been found as boundaries. Medieval and 

early modern management was likely to have been as coppice-with-standards, 

with the main understorey species varying across the site: hazel in NVC W10 

areas, wych elm in W8 and alder in W7. This dominance of hazel and wych elm 

is unusual in the South Pennines, and certain understorey species such as field 

maple are regionally very rare. Oak and ash standards are common across the 

site. There is evidence of some small scale use of wood for industrial purposes, 

including bark for tanning, fuelwood for lime burning and even bell-founding. 

Without any large industrial markets, it is likely that the majority of the 

underwood was part of the agricultural economy, being used for fencing, 

construction and the like.  
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From the late 18th century the woodlands were managed for recreation rather 

than products: shooting, follies and ponds served the needs of the lords of the 

manor as well as the growing tourist town of Ilkley. Although this change was in 

many ways a consequence of the industrial revolution, the woods were not a 

resource used directly by industry. This conclusion is supported by the 

possibility that much of the quarrying activity belongs to an earlier date and by 

the lack of any concrete evidence for charcoal production.
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3.6 Callis Wood 

 

3.6.1 Site summary  

Callis Wood is typical of much clough woodland in the South Pennines. Its 

steep slopes contain a wealth of information about past use, with evidence of 

industrial activity stretching from medieval iron smelting to stone quarrying and 

18th century canal construction. It was part of the medieval deer park of 

Erringden, suggesting a history of wood pasture. By the 18th and 19th centuries 

charcoal was produced in the woodland and oak bark was harvested for the 

leather industry. In this study, the name Callis Wood is used as a catch-all to 

refer to the woodland on either side of Beaumont Clough, including Horsehold 

Wood and Edge End Plantation. The varying management histories of its 

different sections are apparent in their present ecology and woodland 

composition.  

 

3.6.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.6.2.1 Historical and archaeological data 

Historical data directly related to Callis Wood was limited to one document in 

WYAS (Calderdale). Other published works provided information about the 

wider area. Previously collated archaeological data concerning the site under 

investigation (which includes a 200m buffer around the area) was obtained from 

West Yorkshire Archaeology Advisory Service (WYAAS) as well as a search of 

the Heritage Gateway website. Listed building, parks and gardens and 

scheduled monument data was obtained from the National Heritage List for 

England. 

 

3.6.2.2 Archaeological field survey 

An archaeological survey was undertaken by Pennine Prospects on the 26th 

March 2017. The survey area covered 31 hectares (77 acres) of woodland. It 

was conducted during clear and dry conditions. The survey was prohibited in 

certain areas due to waterlogging or the steep nature of the ground. Results of 
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the survey are presented in appendix 3.4 and discussed in more depth in Lewis 

et al. (2019). 

 

3.6.2.3 Ecological survey 

There were no known ecological surveys of the site before this study. A survey 

was conducted on 20th and 21st June 2017 in clear and dry conditions. Flora 

were recorded on transects across the same area as the archaeological field 

survey and a DAFOR-rated species list was produced for each defined 

ecological zone. 

 

3.6.2.4 Tree ring analysis 

Two cores from a multi-stemmed alder (Alnus glutinosa) were taken on 11th 

January 2018. This tree is part of a group of around 20 multi-stemmed alders 

which have stools from 1m to 2.5m across, and 3-10 stems of 40-50cm 

diameter. They are located in Edge End Plantation towards the south of the site 

(SD 98110 25866). Sampling was conducted here for two reasons. Firstly, this is 

the only group of trees on the whole site which shows evidence of systematic 

management, and it was hoped that tree ring data from the stool would provide 

information about historic management. Secondly, the sampled tree was directly 

adjacent to the soil core taken for pollen and SCP analysis. For full site 

description and data see appendix 5. 

 

3.6.2.5 Pollen and SCP analysis 

A soil monolith was taken from an area of Sphagnum-dominated wet woodland 

to a depth of 320mm, which was the horizon between organic soil and mineral 

sub-soil. The location in Edge End Plantation (SD 98116 25862) was chosen for 

it waterlogged conditions, deep profile and association with an area of managed 

alder trees. Processing and analysis was carried out as detailed in section 3.1. 
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Figure 3.95 – Callis Wood, denoted by red arrow, and surrounding area. 

 

3.6.3 Site description 

Callis Wood, Horsehold Wood and Edge End Plantation are located in the 

Calder valley, West Yorkshire, to the west of the town of Hebden Bridge (figure 

3.95). They are within the historic township of Erringden and parish of Halifax. 

They occupy either side of the small, steep sided valley of Beaumont Clough 

whose watercourse runs into the Rochdale canal and river Calder. The wooded 

hillside rises from 110m to 250m above sea level, and above it lies the plateau 

of farmland so typical of this part of the South Pennines. The wooded area 

covers around 46 hectares (115 acres) and is included in the Ancient Woodland 

Inventory (Natural England 2017). The woodland consists of mature oak, birch 

and sycamore with alder and willow in wet flushes. The north western section 

consists of almost pure birch, and the higher parts of Horsehold Wood contain 

mature planted beech. 

 

The underlying bedrock consists of alternating bands of Lower Kinderscout Grit 

sandstone and the mudstones and siltstones of the Hebden Formation, with a 

small area of rocky talus deposit towards the west of the survey area (BGS 
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2018). Soils across the woodland are described as very acid loamy upland soils 

with a wet peaty surface (United Kingdom Soil Observatory 2018).  

 

3.6.4 Historical background 

The historical record for Callis Wood is limited, and is primarily related to the 

history of the township in which it sits, much of which was a deer park during 

the medieval period. Unlike other case study sites, little is known about its 19th 

century use. 

 

3.6.4.1 Medieval Erringden 

The Domesday book does not refer to Erringden directly, but to the berewick of 

Crumbetonestun (later Cromtonstall or Cruttonstall) under the manor of 

Wakefield (Smith 1961). Callis Wood was certainly part of this administrative 

unit - the ruined farmstead which bears the name of Cruttonstall lies only 250m 

to its south west (HER #4703). The relatively flat plateau above the woodland 

was likely occupied and farmed during this period. The large expanse of the 

manor of Wakefield has its Domesday entry for woodland grouped into one unit, 

but it is telling that only silva pastilis, or wood pasture, is mentioned. 

 

By the late 13th century, Erringden was part of the Forest of Sowerbyshire, 

which covered all of the upper Calder valley (see section 3.2). It should more 

correctly be termed a chase because it was administered through the courts of 

common law, and records from these courts provide the first glimpses into its 

landscape. In 1277 William de Stodley was amerced 6s 8d for the escape of six 

cows and eight calves in Ayrykedene (Erringden) forest (Baildon 1901). In 1308, 

sales of herbage of 40s are recorded from “Cromtonstall” along with six other 

locations in Sowerby such as Ryburndene and Mancanholemore. This refers to 

the grazing of livestock within the Forest, likely on unenclosed pasture. 

Vaccaries were upland demesne cattle farms producing breeding stock, oxen 

and probably young cattle for fattening. By 1309 there were probably two in 

operation in Erringden, the aforementioned Cruttonstall and Fernyside (likely 

located at the present hamlet of Horsehold) (Lister and Kendall 1914; Smith 

2007), which were also leased as dairies in 1316: 
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“Ferneshide dairy, to John, s. of Ivo Smith, for £4 13s 4d. It is to be kept up 

under a penalty….and moreover 4 heifers are farmed for the year to the said 

John Smith for 8s….Cromtonstall dairy is leased to Adam de Routonstall for 

£4….and four heifers besides are farmed to him for 6s.” (Lister 1917: 132) 

 

Given the proximity of vaccaries it is likely that the present day Callis Wood was 

still, at this point, unenclosed wood pasture. The woodlands were, however, 

being used for other activities. Finds of bloomery iron slag were reported in 

Beaumont Clough by Newell (1925) and Heginbottom (1997), though not dated. 

A manorial extent of 1314 recorded a forge in the Forest of Sowerbyshire worth 

£9 12s a year, but this could refer to any number of locations in the upper 

Calder valley (see figure 4.2.1). More relevant is an entry in the Court Rolls in 

1311 concerning a fine for the escape of animals given to the “smiths of 

Erringden” (Faull and Moorhouse 1981; Smith 2011). 

 

3.6.4.2 Erringden deer park 

Much of the current township of Erringden was converted into a deer park by 

the manor of Wakefield, likely during the late 1320s. This involved the 

construction of a high wooden fence, or pale, around its 12km (7.5 miles) 

boundary, taking several years and a significant investment to complete. There 

are no records of iron smelting in Erringden after the park was created, which 

might suggest that it was no longer a source of income. 

 

The process of emparkment can be interpreted as an attempt to delimit specific 

areas and preserve them for hunting or breeding of deer at a time when the 

Forest of Sowerbyshire as a whole was under pressure from a rising population. 

The second quarter of the 14th century saw increasing intake of land from the 

waste of the manor of Wakefield for cultivation or pasture. Although this was 

usually only in small pieces of a few acres, in total it had a significant impact on 

the landscape, particularly for the preservation and accessibility of game (Smith 

2009). The lord of the manor therefore actively asserted complete control over a 

smaller area because he was slowly losing control of the larger hunting 

landscape. The deer and the peasant were physically separated rather than 

attempting a troubled co-existence.  
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Figure 3.96 – Erringden township showing southern boundary of medieval deer 

park (post-1385) and probable locations of 14th century vaccaries and demesne 

pasture within the township (based on Smith 2007; 2011). The narrow strip 

along the north of Erringden is Sowerby Ramble – part of Sowerby township. 

 

The park was expanded at some point before 1385 to around 1200ha (3000 

acres), which made it one of the largest in England during the 14th century 

(figure 3.96). The vaccaries mentioned above continued to operate within the 

park at a time when others in the area began to be sold or let. Although the park 
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was certainly used for hunting deer, with references to poaching in 1334 and 

requirements for locals to provide support for hunting trips, Smith (2011) 

suggests that a possible use was as a stock-breeding centre to supply deer to 

the lowland parks of the manor of Wakefield in order to maintain their 

populations. With this focus on animal rearing, it is probable that wooded slopes 

continued to be managed as wood pasture throughout the period. They 

certainly were wooded -  in 1405 Sir John Sayvill was granted the office of chief 

forester of Sowerbyshire and Holmfirth “with the keeping of his park of 

Ayreingden… with all windfall wood within the said park and foreign woods and 

agistment without payment for twenty-four beasts”. There is a record in 1435 of 

the forester of Erringden presenting 27 men to the court for cutting holly, and 

another 12 in 1437 (Smith 2011). 

 

It has been suggested that by the early 15th century the social motivations for 

maintaining the park had lessened and it struggled to be economically viable. 

Providing neither status nor income, Erringden was dispaled (i.e. ceased to be a 

park) in 1451 and was leased out in eight sections as farmland. Beaumont 

Clough, which runs between Callis and Horsehold Woods, was likely a 

boundary of two of the parcels: Thomas Stancefeild rented land to the west and 

Thomas Southercliffe to the east (Smith 2018). 

 

3.6.4.3 18th century lease 

Nothing more is known of Callis Wood until 1779, when Henry Horsfall of 

Underbank leased “Lower Oaks or Callice Wood” to Elihu Dickenson, tanner, of 

High Flatts near Penistone (WYAS RP:1113). The details of the lease are not 

known, but it was likely to have been a standard agreement of the period and 

that Elihu Dickenson was interested in harvesting the oak bark for use in leather 

production (see section 4.3 for discussion of typical arrangements). Callis to 

High Flatts is a long, and therefore expensive, way to move bark: over 30km (19 

miles) as the crow flies, and probably approaching twice that by road. It could 

be the case that the wood products would be sold locally, and that Elihu was 

acting as a factor. He is known to have had interests elsewhere in the upper 

Calder valley, and at the same time various parcels of land around Callis were 

being sold to a William Dickinson, who was possibly a relative (WYAS RP:1114). 
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“Lower Oaks or Callice Wood” was measured as 17 acres, and it is unclear 

exactly which parcel was being referred to. The most likely piece is the section 

of woodland to the west, and outside, of the archaeological survey area (see 

3.6.7), which is adjacent to Oaks Clough, below the farm known as Oaks and 

approximately the correct size on the 1853 six-inch OS map.  

 

3.6.4.4 20th century 

Local oral history tells of the clear-cut felling of an area of mature beech trees 

during the Second World War by a nearby clog manufacturer, accompanied by 

the construction of a bridge over the Rochdale canal for extraction of the timber. 

This is confirmed by an aerial photograph of 1948 (plate 3.39) showing both the 

denuded hillside west of Beaumont Clough and the small bridge. Archaeological 

survey (section 3.6.7) located the base of the bridge and a significant trackway 

leading to it. 

 

Plate 3.39 – Aerial photograph of 1948 showing extensive felling in Callis Wood 

during the Second World War. 
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3.6.4.5 Historic maps 

Figures 3.97 – 3.99 show the extent and surroundings of Callis Wood during the 

late 19th and early 20th centuries. The external boundaries of the woodland have 

changed little since the earliest map, and many of the internal boundaries and 

tracks are clearly marked. 

 

Figure 3.97 – Callis Wood, Horsehold Wood and Edge End Plantation as shown 

on Ordnance Survey map of 1853 (six-inch, Yorkshire sheet 229, surveyed 

1848). Reproduced with the permission of the National Library of Scotland. 
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Figure 3.98 - Callis Wood, Horsehold Wood and Edge End Plantation as shown 

on Ordnance Survey map of 1894 (six-inch, Yorkshire sheet 229, surveyed 

1889-92). Reproduced with the permission of the National Library of Scotland. 
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Figure 3.99 - Callis Wood, Horsehold Wood and Edge End Plantation as shown 

on Ordnance Survey map of 1908 (six-inch, Yorkshire sheet 229, revised 1905). 

Reproduced with the permission of the National Library of Scotland. 

 

3.6.5 Archaeological background 

Nineteen previously recorded archaeological features were found within 200m 

of the woodland survey area. The majority of these are listed buildings dating 

from the 18th and 19th century and are farmsteads on the hillside above the 

woodland (including at the medieval vaccary sites of Cruttonstall and probably 

Horsehold), with a few later buildings in the valley bottom. Canal and railway 

infrastructure provide three records. HER entries describe Erringden deer park 

(#3999) and the settlement of Cruttonstall (#4703). Two records occur within the 

bounds of the archaeological survey area. Beaumont Clough packhorse bridge 

is probably 18th century in its current form, built of rough stone in a single span 

arch (Listed structure #1133929). It is part of the original route through the 
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woodland and links the settlements of Horsehold and Cruttonstall. The find spot 

of bloomery slag adjacent to a footpath and close to a stream crossing (HER 

#6481) was first recorded by Newell (1925) and subsequently Heginbottom 

(1995) but has not since been identified. 

 

3.6.6 Light Detection and Ranging (LiDAR) 

The LiDAR Digital Terrain Model (DTM) data obtained provided complete 

coverage of the woodlands under investigation at a resolution of 2m (figure 

100). These data were not only useful for understanding and mapping the 

historic environment features within the woodland, but also supported the field 

survey, helping to enhance the accuracy of GPS readings and to support the 

interpretation of known and previously unrecorded features of archaeological 

significance. The slope analysis image of LiDAR data shows trackways through 

the woodland, small areas of quarrying and most of the charcoal burning 

platforms identified during the survey. 
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Figure 3.100 - LiDAR 2m DTM slope model Callis Wood and archaeological 

survey area. 

 

3.6.7 Archaeological survey 

3.6.7.1 Introduction 

During the survey 72 features of archaeological interest were recorded (figure 

3.101). The following discussion serves to summarise the findings of the survey. 

A full dataset can be found in appendix 3.4 and further interpretation in Lewis et 

al. (2019). 
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All features recorded during the survey are likely to date from the medieval or 

post-medieval periods. They include boundaries representing several phases of 

woodland enclosure and division, including the bank of part of the medieval 

deer park paling. Numerous trackways and paths show the importance of the 

clough as a route of communication and the changing needs of management 

activities. Small stone quarries and charcoal burning platforms suggest the 

importance of industrial activity, along with two contoured culverts which carried 

water for an unknown purpose.  

 

Figure 3.101 - Total distribution of features of archaeological interest recorded 

during the survey of Callis Wood.  
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Figure 3.102 - Boundaries recorded during the archaeological survey of Callis 

Wood. 

 

3.6.7.2 Boundaries 

The 20 boundary features recorded suggest at least three phases in the 

enclosure and division of Callis Wood (figure 3.102). Feature 53, at the north 

west of the site, is an earth bank running roughly east-west for 280m. It forms a 

terrace on the hillside 1m-1.5m high and is for the most part faced with a dry 

stone retaining wall. It coincides exactly with the historic boundary between 

Erringden township and Sowerby Ramble, a thin strip of land forming an 

extension of Sowerby township along the river Calder (see figures 3.96 and 

3.97). This administrative boundary came into being with the creation of 
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Erringden deer park in the 1320s (Smith 2009), and it is likely that the earth 

bank is a remnant of the park boundary (plate 3.40). Documentary evidence 

suggests that it would have been topped by wooden palings. Whilst other 

known sections of the park boundary feature a ditch on the inside of the bank, 

the topographical situation of this section may well match ‘model D’ of boundary 

construction suggested by Smith (2009). It is not clear whether the dry stone 

retaining wall is an original feature or a later addition.  

 

Plate 3.40 – Earth bank within Callis Wood (feature 53), likely the boundary of 

the medieval Erringden deer park. Scale 1m. Image copyright Pennine 

Prospects. 

 

Four boundaries, or groups of boundaries, consist of sinuous, low dry stone 

walls (around 0.5m high) constructed from large, rough boulders in a single skin 

style (plate 3.41). They are not true orthostat walls with large stones sunk 

vertically into the ground. As has been suggested in other case studies (e.g. 

Hardcastle Crags section 3.2), this distinctive type of wall may be identifiable as 

the physical remains of medieval ownership divisions or enclosure. Feature 26, 
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which old maps show is the same continuous wall as feature 65, would seem to 

support this interpretation. It is of markedly different construction to its 

neighbours, does not appear to be a field boundary and follows the line of 

Beaumont Clough, which has been suggested as the division between two 

parcels of land when Erringden deer park was leased as farmland in the 15th 

century (Smith 2018).  

 

Feature 61 is a series of walls forming two enclosures and built in the same 

style. Their modern tree cover is identical to the surrounding woodland, and a 

charcoal burning platform lies within one enclosure. They do not appear on any 

19th century maps, but the easternmost wall lines up exactly with a field wall 

upslope from it. It is suggested that these features represent the bottom end of 

enclosures which were severed when the trackway of Beaumont Clough Road 

was constructed or improved, and are likely to be late medieval or early 

modern, dating from a period of enclosure after the dispalement of the deer 

park. 

 

The remaining boundaries are, for the most part, likely to be post-medieval in 

their current form. Many, such as features 18, 24 and 25 are typical dry stone 

walls built with fairly small stone in a double skin to a height of over 1m, and 

form a stock-proof boundary between field and woodland on the south and west 

sides of the site. These walls are likely to be have rebuilt numerous times in 

their history: sections of features 19 and 31 show a single skin style 

incorporating natural boulders which indicate earlier phases of construction. 

Much of the eastern boundary of the woodland is formed by Beaumont Clough 

Road, a wide and well-made track cut into the hillside, surfaced and supported 

by a dry stone retaining wall (feature 63). Improvements to this route appear to 

date to the 18th century, and are possibly coincidental with the building of 

Beaumont Clough Bridge (feature 28). The dry stone walls forming a series of 

enclosures at the east of Horsehold Wood (feature 46) are low, single skin and 

use large stone. They are, however, not of the same type as feature 61 

mentioned above, following less sinuous routes and having a more regular 

construction style. They appear to be post-medieval enclosures, now returned 

to woodland.  
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Plate 3.41 – Low dry stone wall constructed of large, rough boulders (feature 

61). Forms part of two small enclosures in Horsehold Wood. Scale 1m. Image 

copyright Pennine Prospects. 
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Figure 3.103 - Tracks and quarry workings recorded during the archaeological 

survey of Callis Wood. 

 

3.6.7.3 Tracks 

What appears at first glance to be a fairly complex network of trackways and 

paths through the woodland can be resolved into distinct categories and phases 

(figure 3.103). The major arterial route up the hillside can be seen on the 1853 

six-inch OS map as running from the north west corner of the site (coming from 

Callis Bridge) as feature 51 (now disused), following the modern road and then 

branching off as feature 32 before dropping down to Beaumont Clough (feature 

29; plate 3.42), crossing at the bridge and continuing north as feature 47. This 

series of features is over 2m wide, cut into the hillside and is rubble surfaced in 
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places. Spurs of this, probably ancient, route extended up towards Cruttonstall 

(feature 72) and into the fields to the south west of the woodland (feature 32). 

During the second half of the 19th century, the main track was re-routed in parts, 

presumably to reduce its gradient, which can be seen as feature 13. It appears 

to have been rationalised once again in the late 20th century.  

 

Other tracks were not through routes, but appear to have serviced activity within 

the woodland. Features 2 and 4 are examples of this – both run alongside 

charcoal burning platforms and feature 2 leads to two stone quarries. The short 

path of feature 48 only seems to connect one charcoal burning platform with the 

track above it. Feature 3 is a 20th century example of a track made specifically 

for woodland management activity. It extends from the main road through the 

site to the north east, ending at the foundation of a bridge over the Rochdale 

canal (feature 6). It was clearly made for motor vehicles and dates to the felling 

activity of the Second World War (see section 3.6.4.4). 

 

Plate 3.42 – Route of main track through Callis Wood before late 19th century 

improvement (feature 32). Scale 2m. Image copyright Pennine Prospects. 
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3.6.7.4 Mineral extraction 

In contrast to other case study sites, there are no large scale stone quarries in 

Callis Wood. There are however, a number of smaller workings. Quarry features 

67 and 17, with faces of up to 5m high, would have produced quantities of stone 

for construction outside of the woodland. Both were serviced by a wide and 

rubble-surfaced track (feature 2) allowing easy extraction. Feature 17 is marked 

as a sandstone quarry on the 1853 OS map (plate 3.43). The smallest delphs, 

e.g. features 12 and 58, were likely worked to supply stone for projects within 

the woodland such as the construction of trackways or culverts. Feature 44 is 

substantially different to these other workings. It is best described as an area of 

disturbed ground, platforms and spoil heaps measuring approximately 25m by 

100m. There are no clear quarry faces, but much waste material consisting of 

earth and small stone. It is not associated with an obvious trackway and lies 

alongside the watercourse of Beaumont Clough. It is possible that it represents 

the remains of medieval ironstone extraction, though further investigation is 

necessary. 

 

Plate 3.43 – Stone quarry with spoil heaps and working face (feature 17). 

Marked on 1853 OS map. Scale 1m. Image copyright Pennine Prospects. 
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Figure 3.104 – Charcoal burning platforms, water management features and 

significant trees identified during the archaeological survey of Callis Wood. 

 

3.6.7.5 Charcoal burning platforms 

A total of 14 charcoal burning platforms were identified during the survey (figure 

3.104). They are all of a form typical to the study area: near-circular levelled 

platforms consisting of a cut into the hillside above and build up of the platform 

surface with the resulting material. The soil covering and downslope of the 

platforms is rich in charcoal dust and fragments. They correspond to the ovoid 

recessed platform hearth type defined by Ardron and Rotherham (1999). They 

are between 5m and 9m across, and tend to extend slightly along the contour, 

sometimes melding into a path (plate 3.44). Eight of the charcoal burning 
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platforms were close to a clear trackway. Four located on the steepest slopes 

featured a stone retaining wall on the downhill side. The platforms are not 

evenly distributed through the woodland. Horsehold Wood contains few, 

especially on the eastern side, with one for every 2.4ha of woodland. Callis 

Wood has one platform for every 1.6ha of woodland. There is an area in the 

centre of Callis Wood without any charcoal burning platforms, but any 

previously present may have been destroyed by development of trackways or 

covered by dumped material. Although the suggestion of medieval iron smelting 

within the woodland would imply charcoal production, it is not known whether 

these platforms date to that period. 

 

Plate 3.44 – Charcoal burning platform in Horsehold Wood (feature 38) on 

steep wooded slope. The Rochdale canal lies below. Scale 2m. Image copyright 

Pennine Prospects. 
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Plate 3.45 – Stone culvert extending from the watercourse of Beaumont Clough 

in a northerly direction around the hillside between the 135m and 140m 

contours (feature 41). Scale 1m. Image copyright Pennine Prospects.  

 

3.6.7.6 Water management 

From either side of the watercourse of Beaumont Clough, two stone culverts 

extend along the contour away from the clough (plate 3.45). That on the west 

(feature 55) runs for 225m; the one on the eastern side (feature 41) is 220m 

long. They have a similar construction of undressed stone bases, sides and 

tops with an internal gauge of 0.3m-0.4m. Though clearly built to take water 

from the stream, they do not end at, or above, any obvious feature. The only 

nearby features which would require water in their operation are charcoal 

burning platforms. Although charcoal production can be a thirsty process, the 
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amount of effort expended in constructing these culverts seems like an unlikely 

investment. No similar structures have been reported in association with 

charcoal burning platforms on other sites. The top end of both culverts now lies 

several metres above the water level in the stream – extensive erosion has 

taken place since they were built. The north end of feature 41 possibly has 

some association with boundary feature 39, which has been suggested dates to 

the late medieval or early modern period.   

 

Where Beaumont Clough runs into the Rochdale canal there is some basic 

water management infrastructure, including a weir at the stream-canal junction. 

There is also a weir further upstream with a cast iron control gate for regulating 

water flow down an artificial north-eastern branch (feature 54). This is lined with 

stone setts and leads to a culvert under the canal. These structures almost 

certainly date to the construction of the canal in the 1790s. 

 

3.6.7.7 Significant trees 

Only one small area of woodland shows evidence of working trees: a piece of 

wet woodland in Edge End Plantation which contains around 20 multi-stemmed 

alder (Alnus glutinosa) trees, with stools between 1m and 2.5m across. They 

have been coppiced numerous times in the past. The apparent management 

histories of other sections of the woodland are discussed in section 3.6.8. 
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Figure 3.105 – Buildings and other features identified during the archaeological 

survey of Callis Wood. 

 

3.6.7.8 Buildings 

The ruin of a small cottage lies in the north west corner of the site. 19th century 

maps mark it as Goose Gate or Gooshey. Carved into one of the stone lintels is 

“HH 1740”. A lease of 1779 (see section 3.6.4.3) mentions this building, 

suggesting that it was built by Henry Horsfall of Underbank as housing for 

industrial workers. Census records show that it was occupied by wool combers 

and textile factory operatives between 1841 and 1911. In 1851, however, the 

head of the household, Richard Cockcroft, was described as a wood cutter. This 

provides some evidence for 19th century management activity in the woodland.  



 

243 

3.6.7.9 Other features 

The survey identified numerous other features including platforms of unknown 

purpose, gateways and areas of 20th century dumped material (figure 3.105). 

 

Figure 3.106 – Ecological zones identified during survey of Callis Wood with 

NVC classifications. 

 

3.6.8 Ecological survey and historic woodland management 

Ecological survey of Callis Wood identified five distinct compartments based on 

plant communities and management history (figure 3.106). Zone 1 is grassy and 

the canopy layer is dominated by downy birch, with some sessile oak. The age 
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of the trees is consistent with natural regeneration and regrowth from stumps 

following extensive felling during the Second World War, as described in section 

3.6.4.4. This zone is currently seasonally grazed by cattle. The majority of the 

area corresponds to NVC W11 (Quercus petraea – Betula pubescens – Oxalis 

acetosella), with small areas less accessible to grazing showing characteristics 

of W10e (Quercus spp. - Pteridium aquilinum – Rubus fruticosus) and the 

steep, rocky south western section coming closer to W16 (Quercus spp. - 

Betula spp. - Deschampsia flexuosa). Zone 2 is a small area of flushed W7 

woodland (Alnus glutinosa – Fraxinus excelsior – Lysimachia nemorum) with 

occasional large, multi-stemmed alder stools. Zone 3 consists of W2b woodland 

(Salix cinerea – Betula pubescens – Phragmites australis, Sphagnum sub-

community), a rare occurrence in the South Pennines. This area contains many 

multi-stemmed alders and provided tree ring samples (section 3.6.9) and the 

soil core for pollen analysis (section 3.6.10). Zone 5 covers all of Horsehold 

Wood. Its steeper areas are dominated by downy birch and have a typical W16 

ground flora, including Vaccinium and Dryopteris. The less steep parts of the 

zone were planted with beech in the 19th century. They tend to exhibit 

characteristics of W10e with extensive bryophytes and a high proportion of 

sycamore in the canopy. Zone 4 consists of the steep banks of Beaumont 

Clough and was surveyed separately because it is unlikely that the trees there 

have ever been managed. The canopy layer is relatively similar to the adjacent 

zones 1 and 5, with birch, oak and sycamore the most common species. There 

is slightly more diversity, however, with ash, holly, rowan, alder and wych elm 

featured in the shrub layer. The ground flora is also consistent with the 

neighbouring compartments, showing elements of W10e and W16 woodland. 

This suggests that management of zones 1 and 5 has not substantially shifted 

their ecological communities, perhaps with the exception of 20th century felling 

and grazing pushing zone 1 towards community W11 (plate 3.46). 

 

The surveyed woodlands did not contain hazel, a species which would be 

expected to be found in nearly all of the ecological communities described. 
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Plate 3.46 – NVC W11 woodland in zone 1 of Callis Wood, with canopy 

dominated by regeneration of Betula pubescens and a grassy field layer 

consisting of Holcus mollis, Deschampsia flexuosa and Agrostis capillaris. 
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Plate 3.47 – Multi-stemmed alder (Alnus glutinosa) in Callis Wood sampled for 

tree ring analysis. 
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Figure 3.107 – Tree ring data from stem (CW1) and stool (CW2) of multi-

stemmed alder in Callis Wood. 

 

3.6.9 Tree ring analysis 

Two cores were taken from a multi-stemmed alder (Alnus glutinosa) towards the 

south of the site, in Edge End Plantation (plate 3.47; figure 3.108; grid reference 

SD 9811 0258). Neither core included the central pith of the tree. The core of a 

stem of 43cm diameter contained 41 annual growth rings with an average ring 

width of 6.3mm, and gave an estimated stem age of 42-45 years. The core from 

the base of the tree contained 61 annual growth rings with an average ring 

width of 3.4mm. There was a clear increase in ring width around ring 41, which 

coincides with the age of the stem. This is typical of the ‘release’ of coppice 

stools a few years after the cutting event, with fast growth of stems reflected in 

wider rings in the stool. This suggests that the tree was last cut around 1970-

1975. With a diameter of roughly 95cm, the coppice stool is likely to be 120-170 

years old (figure 3.107). A longer core may well reveal previous cutting events.  

 

The similarity in size of this alder coppice stool to those in the same area 

(survey feature 23) suggests that this wet area of woodland has been managed 

by repeated cutting over the last one and a half centuries. It is not known when 

the plantation of Edge End Plantation occurred, but it was prior to the OS map 

of 1853. It is possible that this group of alder was part of the plantation, or that it 
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was natural regeneration which has been managed in a particular way. There is 

no evidence of the repeated cutting of other species present in the area (Betula 

pubescens, Quercus spp., Salix spp.). Due to their limited length, the cores do 

not provide any information prior to the mid-20th century, but they do show that 

since this time there has been limited management, most likely by the 

surrounding farms for domestic firewood. They do not provide any evidence for 

management for industrial markets. 

 

Figure 3.108 – Location in Callis Wood of tree sampled for growth ring analysis 

and soil sample taken for pollen and SCP analysis. 

 

3.6.10 Pollen and SCP analysis 

A soil monolith was taken for analysis from a sphagnum-dominated area of wet 

woodland the southern end of the site (figure 3.108; grid reference SD 98116 

25862), sub-sampled and processed as described in section 3.1.10. 

 

Results are shown in figure 3.109. The total depth of the core was 320mm, and 

showed changing SCP levels which, although not as clear as would be liked, 

can be interpreted to give a basic chronology. The rise in SCP concentration at 
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200mm represents the increase in coal burning in the Calder valley during the 

1830s, and peaks at 100mm, which corresponds to the middle of the 20th 

century.  

The core can be divided into three zones based on the pollen record. Zone 1 

contains a high proportion of Corylus, Betula, Quercus and Alnus arboreal 

pollen. The prevalence of Polypodium suggests a fairly dense and moist 

woodland, but high levels of Poaceae and Vaccinium suggest an open 

landscape. The presence of Triticum shows that cereals were grown in the 

vicinity. Corylus has disappeared by zone 2, an event which coincides with an 

increase in Betula pollen. Alnus pollen stays at a steady level through zone 2, 

but Quercus increases gradually. High levels of Poaceae, Calluna and 

Vaccinium suggest an open landscape. Triticum pollen disappears at the lowest 

depths of zone 2. It does not feature Polypodium, and Pteridium and Dryopteris 

vary in level through the zone. Zone 3 is marked by the appearance of Fagus 

and Pinus pollen, along with an increase in Betula and Alnus. Quercus pollen is 

consistent throughout the zone. There is a drop in Vaccinium and Calluna 

pollen, but Poaceae remains a major component. 

The combination of a number of types of pollen representing different habitats is 

probably due to the location of the sampling site at the edge of the woodland. 

Rather than representing a small area of woodland, the sample includes 

elements from the wider landscape, including heath plants and grasses from 

surrounding pasture. The sample therefore cannot be treated as a strict record 

of woodland change. It does, however provide enough evidence to comment on 

changing woodland use. Zone 1 probably dates to the 17th and early 18th 

centuries, when cereal growing was still practised in the Calder valley (Jennings 

2011). The disappearance of Corylus at the end of this period is likely to 

represent a significant change in management from a woodland in which 

Polypodium flourished, probably including many mature trees, to one which was 

more disturbed, as evidenced by the increase in Betula. Zone 2 probably covers 

the 18th and early 19th centuries, and is characterised by falling levels of Betula 

pollen, suggesting less disturbance or a stable management system. The 

planting of non-native trees occurred at the start of zone 3, and was 

accompanied by an increase in Betula pollen, probably representing more open 

areas of woodland.   
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Figure 3.109 – Results of pollen, SCP and microcharcoal analysis from Callis 

Wood. 
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3.6.11 Discussion 

The evidence provided above shows that Callis Wood has a history of use both 

as wood pasture and as a source of wood products, with the balance between 

the two varying over the centuries. Prior to its enclosure as part of Erringden 

deer park in the 1320s, grazing of animals likely sat alongside domestic 

harvesting of wood and more intensive industrial use. The suggestion of small 

scale iron smelting in the early 1300s would fit with similar use in nearby 

woodlands (see section 4.2), and it is possible that some of the charcoal 

burning platforms date from this time. The lack of any references to industrial 

activity after the park was formed suggests that the woodlands were primarily 

used as pasture. At some point after dispalement in the 15th century industrial 

use of the woodland again became important, and it is highly likely that by the 

18th century charcoal was being produced and stone quarried alongside the 

bark harvested by Elihu Dickenson. Extensive activity in the woodland is 

supported by trackways which are not only important routes through the 

landscape, but provide access to the platforms and quarries. The two culverts 

discovered point to a significant investment in some kind of unknown industrial 

activity, but they do not have a clear date of construction.  

 

Encroachment of farmland into the currently wooded area can be seen in the 

form of enclosures on the eastern side of Horsehold Wood, made in times of 

high demand for agricultural land but since abandoned to the trees. Plantation 

of beech trees in the 19th century demonstrates active management similar to 

other sites (e.g. North Dean Wood) followed by possible abandonment until the 

Second World War, when a local industry, clog manufacture, once again utilised 

the woodland resources of the Calder valley.
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3.7 Hirst Wood 

 

3.7.1 Site summary  

Hirst Wood is a small woodland alongside the river Aire with a strong historical 

association with iron working, which is likely to have taken place in the vicinity 

from the 14th to the late 16th centuries. By the 18th century a forge site in the 

woodland had been repurposed as a fulling mill and the surrounding area was 

managed as systematic coppice, both for oak products on a 24 year rotation, 

and areas of hazel cut every 8-9 years. This continued until the middle of the 

19th century, when changing demand and impacts from industrial development 

and stone quarrying led to cessation of coppice management and the planting 

of non-native timber trees. In the early 20th century the woodland became a 

public park. 

 

3.7.2 Sources of evidence 

General methodologies are described in section 3.1. 

 

3.7.2.1 Historical and archaeological data 

Historical data were collected from a variety of sources, including a number of 

published works concerning the iron industry in Shipley, as well as archive 

documents concerning the management of the estate of which Hirst Wood was 

a part during the 18th and 19th centuries. Previously collated archaeological data 

concerning the woodland, including a 200m buffer around the area, were 

obtained from West Yorkshire Archaeology Advisory Service (WYAAS) as well 

as by searching the Heritage Gateway website. Listed building, parks and 

gardens and scheduled monument data were obtained from the National 

Heritage List for England. 

 

3.7.2.2 Archaeological field survey 

An archaeological survey was undertaken on the 6th and 7th January 2017. The 

survey area covered 13.7 hectares (34 acres) of woodland. It was conducted 

during clear conditions. The survey was prohibited in certain areas due to dense 

undergrowth. Unlike all other case study sites, the author was not directly 
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involved in this survey, but full results  are presented and discussed in more 

depth in Atkinson and Keenhold (2018). 

 

3.7.2.3 Charcoal platform excavation 

Excavation of a charcoal burning platform took place between the 29th June - 

2nd July 2017 and followed the methodology described in section 3.1 and 

Atkinson (2017b). The chosen platform was located at SE124471 38156  and is 

one of only two platforms found on the site. Soil samples were taken for 

charcoal and pollen analysis. For full results and discussion see Atkinson 

(2019a). 

 

3.7.2.4 Charcoal analysis 

Methods of charcoal analysis are described in section 3.1. Soil samples were 

taken from the excavation of the charcoal burning platform described in 3.7.2.3. 

See appendix 4 for full results and graphs. For a more detailed discussion see 

Atkinson (2019a).  

 

Figure 3.110 – Hirst Wood and surrounding area. 
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3.7.3 Site description 

Hirst Wood is located in the Aire valley, West Yorkshire, next to the town of 

Shipley (figure 3.110). It is within the historic township of Shipley and occupies 

ground in a loop of the river Aire between the Leeds and Liverpool canal and 

the Shipley to Colne branch of the Bradford and Leeds railway line.  It occupies 

a mound rising from 70m to 90m above sea level, with some steep slopes down 

the river at its western end. It covers 13.7 hectares (34 acres) and is included in 

the Ancient Woodland Inventory (Natural England 2017). The woodland consists 

of mature oak, birch and sycamore with some areas of planted beech. The 

woodland is located within the World Heritage Site (England) buffer zone of 

Saltaire. 

 

The underlying bedrock consists primarily of sandstone of the Rough Rock 

Flags formation overlain with glacial till (BGS 2018). Soil across the site is 

described as loamy and clayey in floodplain areas with naturally high 

groundwater (United Kingdom Soil Observatory 2018).  

 

3.7.4 Historical background 

The historical record for Hirst Wood covers main two periods: court cases 

describe an iron smelting venture in the late 16th century, and estate 

management records provide information about woodland management during 

the 18th century. 

 

3.7.4.1 Medieval Hirst Wood 

The manor of Shipley appears in the Domesday book as a small vill owned by 

Ilbert de Lacy and containing 1 league by 0.5 leagues of silva pastilis, or wood 

pasture (Palmer 2011). Hirst Wood was probably part of larger area of 

unenclosed wood pasture alongside the river Aire.  

 

3.7.4.2 Thomas Proctor, Edward Cage and the ill-fated blast furnace 

The earliest direct references to Hirst Wood come in the late 16th century in 

relation to iron smelting. During the 1580s a bloomsmithy at Shipley, almost 

certainly located at Windyhill on Bradford Beck, was being run by Richard 

Willey, who also managed the Farnley smithy, 18.5km (11.5 miles) to the east 
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(Newton 2016). It is not known when this bloomsmithy at Shipley was founded, 

Willey reported that it was in a dilapidated state and had therefore presumably 

been operational for some time. Farnley bloomsmithy was operating from the 

mid-15th century and it is possible that Shipley originates from a similar date. 

The closes of land around it were, at one point, owned by Esholt Priory (WYAS 

WYL500/357), so there was possibly a monastic connection to iron smelting in 

the area (see section 4.2 for further discussion). 

 

Thomas Proctor, inventor and entrepreneur, took a lease on the bloomsmithy at 

Shipley in the mid-1580s (Collinson 1996). He planned to realise his pending 

patent for fuelling a blast furnace with a combination of mineral coal, charcoal 

and peat, and entered into a financial agreement with a London businessman 

called Edward Cage to achieve this. Extensive mismanagement and litigation 

followed, and Proctor never realised his dream, but Cage seemed to have had a 

blast furnace built which operated during the 1590s using conventional charcoal 

technology (Sheeran 1984). This was located at Brucrofts, an as yet unknown 

location in Shipley, and was run in conjunction with “a forge or hamer scyttuatt 

in a place called Shiplaye Hurste” (Baildon 1912). Further litigation between 

Cage and a number of local men, including disagreements over the purchase 

and supply of timber and charcoal, demonstrates that Cage was purchasing 

charcoal for his blast furnace and forge from small suppliers in the local area. 

One, Robert Swayne of Idle, was also recorded as a tanner in 1587 and 1610 

(see appendix 9). There are no references to iron smelting at Shipley after 

1600. It seems that Cage died at some point around 1620, and the bloomsmithy 

at Windyhill became a fulling mill during the 1620s (WYAS WYL500/363). 

. 

3.7.4.3 New Hirst Mill 

It is not known what became of the site of the forge in Hirst Wood until 1745, 

when the site was leased to Samuel Denison for the construction of another 

fulling mill: 

 

“A parcel of ground called the Silver Hills … near Hyrst Wood as is set out 

South of a cartway leading from Hirst Wood to a parcel of land called the Forge 

Holm adjoining the River Ayr, and an adjoining … parcel of ground called Old 
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Forge Goyt with … liberty during the term of 170 years … to widen and wall … 

the said Goyt … and to start a mill dam … over (the Shipley) half of the River. 

And also to erect a mill … for the fulling of cloth … upon the said dam or goyt … 

And with liberty to get … stones … for any buildings and future repairs … in 

those woody grounds called the Hyrst.” 

(Hampshire 2000).  

 

By 1814 the mill was powered by two water wheels running scribbling as well as 

fulling machinery (Hampshire 2000). There were two houses on site, which had 

increased to eight cottages occupied by 58 people at the time of the 1841 

census. This can be clearly seen on the 1852 OS six-inch map (figure 3.114) 

and in plate 3.48 as a small industrial community tucked between river and 

woodland. The mill operated until the 1920s when it was demolished along with 

its cottages (Atkinson and Keenhold 2018). 

Plate 3.48 – New Hirst Mill in 1890. Originally from the Bradford Boys’ Grammar 

School collection of lantern slides (courtesy of Mike Short; Atkinson and 

Keenhold 2018). 

3.7.4.4 Woodland management in the 18th and 19th centuries 
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Correspondence exists for much of the 18th century concerning the 

management of the estate of the lord of the manor of Shipley, Dr. Cyril Jackson. 

The estate manager was named William Holden, and apart from running small 

coal mines on the common and leasing farms to tenants, he was keen on 

achieving profit from woodlands around the township, including Hirst Wood. By 

1742, other woodlands in the locality, such as Northcliffe Wood and Old Spring 

Wood, were being managed as oak-dominated coppice, with a valuation listing 

products such as bark, “spar poles and ribs”, cords of wood and “top wood” 

(WYAS RP2474). A section of Hirst Wood was leased for felling in 1762 (WYAS 

RP2478), and in 1763 the southern end of the wood was leased to a farmer for 

“herbage”, with the condition that “the fall of the Hazzell to be excluded” (WYAS 

RP2414). Holden was a thinker and an assiduous recorder of detail. In 1772 his 

letters debated the value of expanding the area of coppice cut at 8-9 years 

growth, rather than leaving woodland for the normal 24 years, for the sake of 

selling hazel ‘binders’. It would also reduce competition with the planted oak 

trees and stop ‘nutters’ from damaging the wood as they foraged for hazel nuts, 

but would mean more fencing to keep cattle out (WYAS RP2408; RP2412). Also 

in 1772, he wrote: 

 

“As to the cutting of the Hazells I’ve thought a good deal about it, & have offer’d 

to sell them per Acre, but there are so few People whose veracity I durst rely 

upon in this matter, that I think it will be most for the advantage of the wood to 

take them down ourselves tho’ it will be attended with much trouble, as one is 

obliged to sell them out in such small parcells.” 

(WYAS RP2413) 

 

By 1779 Holden had found a man to cut the hazel and make charcoal who was 

a good worker, experienced at working in spring woods and who lived locally 

(WYAS RP 2423). Apparently this was rare, and Holden expresses enthusiasm 

about it. Accounts of 1777 include expenses and income from the sale of 30000 

binders and 3400 stakes, which sound like supplies for hedge laying (WYAS RP 

2420).  
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A ten acre fall (or area to be cut) in Hirst Wood in 1779 was expected to 

produce a profit of £200, including sales of timber, bark, charcoal and poles 

(WYAS RP2423). After the felling, cattle were to be kept out with a post and rail 

fence within the woodland to keep them off the new shoots. This strongly 

implies that cattle were already grazing in the woodland, but amongst older 

trees. 

 

These documents show that Hirst Wood was actively coppiced, but that 

management varied between areas cut on a 24 year cycle, presumably 

primarily oak, and smaller sections of hazel underwood cut every 8-9 years to 

supply a demand for hedge laying materials. Cattle grazing in the oak coppice 

after it had put on a few years growth was regarded as normal and an extra 

source of income.  

 

A final record of active management comes from documents of sale from the 

manor of Shipley dating to 1822, which identify part of Hirst Wood as “spring 

wood” worth £113 10s per annum (WYAS 10D76). 

 

3.7.4.5 20th century 

As mentioned above, by the 1920s New Hirst Mill had been demolished and 

together with the rest of Hirst Wood it was gifted to the local authority, Shipley 

Urban District Council, by Sir John Roberts of Salts Mill (Hampshire 2000). It 

has since been used as a public park and is currently managed by Bradford 

Metropolitan District Council. 

 

3.7.4.6 Historic maps 

Figures 3.111 – 3.114 show the changing extent of Hirst Wood in the period 

1772 – 1934. The 1772 Jefferys map suggests that there was little woodland in 

the landscape at the time, and if it is taken as reliable then Hirst Wood had 

actually expanded to the south by the surveying of the 1852 OS six-inch map. In 

the late 18th century construction of the canal cut through the woodland, 

followed by the railway in the mid-19th century. By 1906 the woodland south of 

the railway had become part of a municipal cemetery. By 1934 two large areas 

to the east of Hirst Wood had been cleared, but have since regrown.  
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Figure 3.111 – Section of Thomas Jefferys 1772 map (County of York Sheet V. 

Copyright © The British Library Board). Hirst Wood and New (Hirst) Mill are 

shown in the bend of the river Aire. 

Figure 3.112 – Hirst Wood on the Ordnance Survey map of 1852 (six-inch, 

Yorkshire sheet 201, surveyed 1847-8). Reproduced with the permission of the 

National Library of Scotland. 
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Figure 3.113 - Hirst Wood on the Ordnance Survey map of 1909 (six-inch, 

Yorkshire sheet 201, revised 1906). Reproduced with the permission of the 

Edina/Digimap. 

 

 

Figure 3.114 - Hirst Wood on the Ordnance Survey map of 1933 (six-inch, 

Yorkshire sheet 201, revised 1933). Reproduced with the permission of 

Edina/Digimap. 
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3.7.5 Archaeological background 

Search of monument databases identified seven features within and 

immediately outside of the Hirst Wood survey area. The monuments included 

two Grade II listed pieces of canal infrastructure, a possible prehistoric hut circle 

within the woodland (HER# 2550), a find spot of a Roman coin (HER# 1853) 

and a probable iron working site at the western end of the woodland based on 

the name Cinder Hills (HER# 4253), which would tie in to the known 16th 

century forge.  

 

3.7.6 Light Detection and Ranging (LiDAR) 

The LiDAR Digital Terrain Model (DTM) data obtained provided complete 

coverage of the woodlands under investigation at a resolution of 50cm (figure 

3.115). These data were not only useful for understanding and mapping the 

historic environment features within the woodland, but also supported the field 

survey, helping to enhance the accuracy of GPS readings and to support the 

interpretation of known and previously unrecorded features of archaeological 

significance. The slope analysis images of LiDAR data distinctly show the areas 

of quarrying activity in the woodland, as well as trackways, platforms and 

surrounding development (figure 3.116). 
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Figure 3.115 - LiDAR 50m DTM slope model of Hirst Wood and the 

archaeological survey area. 
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Figure 3.116 - Detail of LiDAR 50cm DTM slope model coverage of the western 

section of Hirst Wood showing small quarries, charcoal burning platforms, 

tracks and the site of New Hirst Mill. 

 

3.7.7 Archaeological survey 

3.7.7.1 Introduction 

During the survey 64 features of archaeological interest were recorded (figure 

3.117). A detailed dataset and spreadsheet was not available for inclusion in this 

research, hence the lack of detailed maps which accompany the other case 

studies. The following discussion serves to summarise the findings of the 

survey, which are also explored in Atkinson and Keenhold (2018). The majority 

of features recorded during the survey are likely to date from the post-medieval 

period. Some features are associated with woodland management, such as 

charcoal burning platforms and many of the trackways. Others represent typical 

industrial archaeology of the area, such as the site of New Hirst Mill and 

adjacent buildings. There are numerous features representing quarrying and 

mineral extraction. 
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Figure 3.117 - Total distribution of features of archaeological interest recorded 

during the survey of Hirst Wood. Map reproduced with permission from Atkinson 

and Keenhold (2018). 

 

3.7.7.2 Boundaries 

Hirst Wood contains no evidence of pre-19th century external woodland 

boundaries. On the north and west sides it is bounded by the river Aire, and to 

the south and east development has encroached on its past extent. One dry 

stone wall was recorded which appears to be associated with construction of 

the railway (plate 3.49), and another runs alongside a track at the western end 

of the site (feature 59) associated with access to New Hirst Mill and its cottages. 

Both can be located on the 1893 OS six-inch map.  
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Plate 3.49 – Dry stone wall (feature 2) constructed of both irregular stone and 

regular dressed stone, likely marking a division of ownership when the adjacent 

railway was constructed. Scale 1m. Image copyright Pennine Prospects. 

 

3.7.7.3 Tracks 

Routes of communication are dominated by one central trackway (feature 11, 

plate 3.50), running east-west from Hirst Lane to New Hirst Mill. Along most of 

its length it is worn from use, forming a holloway up to 1m deep. In the few 

places where surfacing does exist it is formed of rough stone and rubble. 

Several other smaller tracks branch off feature 11 and are visible on historic 

maps (figure 3.112) and LiDAR images of the site (figure 3.115). These include 

features 24 and 63, which connect areas of mineral extraction and charcoal 

burning platforms to the main track (feature 11). They were also probably used 

as woodland rides for the purposes of woodland management.  
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Plate 3.50 – This sunken track is the main route through Hirst Wood (feature 11) 

running east-west to New Hirst Mill. Scale 1m. Image copyright Pennine 

Prospects. 

 

3.7.7.4 Mineral extraction 

Many of the features recorded during the survey relate to mineral extraction. 

There are 39 small pits measuring from 2m to 10m across (e.g. features 15, 16 

and 17) which are likely to have been sites of small-scale stone extraction. 

Although neighbouring areas of Shipley township are known to have 

experienced extensive digging of small pits for coal (WYAS RP2414), the 

features in Hirst Wood are too small and irregular to represent typical coal pits. 

In some locations it is possible that sand that was obtained. Accounts of the 

lords of the manor of Shipley (the Rosse family) from the 1890s record that 

James Bairstow extracted sand from Hirst Wood at the cost of £21 15s (WYAS 

10D76). The same accounts show that Benjamin Firth got stone from Hirst 

Wood Quarry to the value of £19 6s 8d and stone from Hirst Wood to the value 

of £10. This latter statement may be connected to the numerous small pits, but 

the first must refer to the largest stone quarry in the woodland (feature 57, plate 
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3.51), with a quarry face around 10m high and 13m across. Its location adjacent 

to the Leeds and Liverpool canal suggests that it might have been worked to 

supply stone for canal construction, though it may also have been used for the 

building of New Hirst Mill in 1745 (see section 3.7.4.3). 

 

Plate 3.51 – Sandstone quarry (feature 57) at the north-west end of Hirst Wood 

and adjacent to the Leeds and Liverpool canal. Scale 2m. Image copyright 

Pennine Prospects. 

 

3.7.7.5 Charcoal burning platforms 

Despite its historical association with iron working and 18th century records of 

charcoal production, only three charcoal burning platforms were identified 

(features 10, 27 and 58; plate 3.52). They are all of a form typical to the study 

area: near-circular levelled platforms consisting of a cut into the hillside above 

and build up of the platform surface with the resulting material. The soil covering 

and downslope of the platforms is rich in charcoal dust and fragments. They 

correspond to the ovoid recessed platform hearth type defined by Ardron and 

Rotherham (1999). They are between 6m and 13m across, and tend to extend 
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slightly along the contour.  All three are located towards the west of the site, 

suggesting an association with the 16th century forge on the site of Hirst New 

Mill, but it is possible that burning platforms once existed throughout the 

woodland and have been removed in the process of mineral extraction. 

 

Plate 3.52 – Charcoal burning platform in Hirst Wood (feature 58). Scale 1m. 

Image copyright Pennine Prospects. 

 

3.7.7.6 New Hirst Mill and cottages 

Archaeological remains of New Hirst Mill (feature 60) consist of relatively few 

standing features. The platform next to the river containing the main building is 

discernable, along with a cobbled floor surface, but the extent of its wall footings 

are not visible due to extensive vegetation. The line of the mill goit or leat can 

be traced along with a stone- and brick-lined sluice or wheel pit at its southern 

end (plate 3.53). The remains of a weir can be seen in the river Aire 

immediately to the south of the mill site. Detailed archaeological survey of this 

site would serve to discern its exact layout and the survival of any earlier 

phases of activity. 
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Plate 3.53 – Sluice or wheel pit at the site of New Hirst Mill (feature 60). Scale 

1m. Image copyright Pennine Prospects.  

 

The cottages associated with New Hirst Mill (feature 21; plate 3.54) are located 

to the north of the mill site and river Aire. Nineteenth century maps (e.g. figure 

3.112) indicate that the cottages formed a terrace subdivided into ten dwellings 

with a lane running along the south side of the row. Although many of the 

subdivisions are now absent following demolition in the 1920s, foundations can 

be found amongst the undergrowth along with the rear retaining wall standing 

up to 2m high. The interior of each structure is littered with structural debris. 

Each compartment measures between 3m and 7m in width and, in a number of 

cases, individual window frames and thresholds were identified. The cottages 

were constructed of dressed sandstone bonded with mortar. The interior walls 

preserve evidence of plastered surfaces. The depth of the cottages (north east - 

south west) is less clear as the south face of the cottages have been almost 

entirely removed. At the north-west end of the row of cottages is a trapezoidal 
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enclosure interpreted as a garden. The site is terraced into the south-facing 

slope and the soils within the enclosure are dark, organic and of considerable 

depth (at least 1m). 

 

Plate 3.54 - Remains of mill workers’ cottages (feature 21) adjacent to the site 

of New Hirst Mill. The wall represents the rear of the cottages. Image copyright 

Pennine Prospects. 

 

3.7.7.7 Tree morphology 

During the survey, only one tree was recorded as being archaeologically 

significant, a multi-stemmed beech over 3m in diameter. This individual 

represents many large beech trees, most of which are single-stemmed, which 

were probably planted during the mid-19th century. No trees remain which 

indicate the coppice management known to have taken place from historical 

records, and the majority of woodland cover is made up of natural regeneration 

dating to the 20th century. 

 

3.7.8 Excavation 

The excavated charcoal burning platform (feature 27) is located in the western 

section of Hirst Wood (figure 3.118), fairly close to the site of New Hirst Mill 

(feature 60). It is roughly circular, measuring 6.5m by 7m, and cut into the 

hillside with spoil material used to level out the working area. 



 

271 

 

The clay-rich platform surface (context 2003) had evidence of burning and was 

distinct from the build up of charcoal-rich soil above it (context 2002). This 

deposit was up to 0.32m deep, did not have any clear stratification and was 

interpreted as representing waste from charcoal burns from the working life of 

the platform, or from the final burn on the site. It was sealed by a thin humus 

layer (context 2001). The main deposit below the platform (context 3002) was 

analogous to context 2002 and was interpreted as waste material swept off the 

platform over a long time period. It did, however, seal another charcoal-rich 

deposit (context 3004) which was stratigraphically distinct from context 3002 

and therefore an older accumulation of waste material. A scatter of stones on 

the downslope of the platform (context 3003) was interpreted as part of the 

dumping of waste material rather than a built stone retaining wall. For full details 

and discussion see figure 3.119 and Atkinson (2019a). 

 

Figure 3.118 – Location of excavated charcoal platform in Hirst Wood (feature 

27). Map reproduced with permission from Atkinson and Keenhold (2018). 
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Plate 3.55 – Excavation of charcoal burning platform in Hirst Wood (feature 27). 

Image copyright Pennine Prospects. 
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Figure 3.119 - Section of excavated charcoal burning platform in Hirst Wood 

(feature 27). Diagram by C. Atkinson, copyright Pennine Prospects. 

 

3.7.9 Charcoal analysis 
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3.7.9.1 Contexts 

Charcoal analysis was conducted on soil samples from the excavation 

described in section 3.7.8. The analysis methodology is described in section 

3.1. Context 1002 is a thin sandy-silt hillwash deposit containing some charcoal. 

Context 2002 consists of a charcoal-rich layer covering the platform level, and 

lies on top of context 2003 which is the burnt platform surface. Context 3002 is 

a charcoal-rich deposit downslope from the platform, and 3004 is a deeper 

deposit below 3002. 

 

3.7.9.2 Taxa 

All contexts have a similar proportion of the dominant taxon, Quercus (around 

50%) (figure 3.120). The next most prevalent taxon is Betula, with proportions 

ranging from 22% (context 2002) to 33% (context 1002). The only other taxon 

present in all contexts is Corylus, with proportions between 9% (context 3004) 

and 28% (context 2002). Other taxa are present in some contexts in very small 

amounts: Alnus, Ilex, Maloides and Salix (figure 3.122). 

 

Figure 3.120 – Charcoal taxa distributions across contexts from excavation of 

Hirst Wood charcoal burning platform. 

 

3.7.9.3 Size 
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The size distribution of fragments from contexts 2002 and 2003 has a fairly 

narrow range with a peak of around 10mm radius and a small tail over 25mm 

radius (figure 3.121). The distribution of context 1002 has a fairly narrow range 

and peaks around 18mm, also with a small tail over 25mm. The profile of 

context 3002 has a slightly wider range but still peaks around 18mm. Context 

3004 has an additional peak around 30mm, but the fragment count (n=10) is too 

low to draw firm conclusions. 

 

Figure 3.121 – Size distribution of charcoal fragments by context from 

excavation of Hirst Wood charcoal burning platform (histogram trend line). 

 

 

 

 

 

 

 

 

 

 

 

3.7.9.4 Age 
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The minimum estimated age distribution of fragments in contexts 1002, 2002 

and 2003 peaks at 10-15 years and contains only a very small amount of 30-50 

year old material (figure 3.122). The age distribution of context 3002 also peaks 

around 15 years, but also contains noticeably more material around 30 years 

old. The age profile of context 3004 appears to contain charcoal with a much 

wider range of ages, however the fragment count (n=10) is too low to draw firm 

conclusions. 

 

Figure 3.122 – Age distribution of charcoal fragments by context from 

excavation of Hirst Wood charcoal burning platform (histogram trend line). 

 

3.7.9.5 Growth ring width 

The mean growth ring width distribution curves of contexts 1002, 2002, 2003 

and 3002 all peak at 0.75mm, but they also show varying proportions of larger 

ring widths between contexts (figure 3.123). Context 3004 shows a bimodal 

distribution with equal peaks at 0.75mm and 2.5mm, though fragment count is 

low (n=19) so no reliable conclusions can be drawn from this. 
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Figure 3.123 – Mean ring width of charcoal fragments by context from 

excavation of Hirst Wood charcoal burning platform (histogram trend line). 

 

3.7.9.6 Ring growth patterns 

All charcoal from this site was also qualitatively assessed on the pattern of 

annual ring widths across the fragment. The vast majority of fragments showed 

either even ring widths or uneven ring widths with no clear pattern. Although 

some fragments demonstrated the pattern of “x wide then y narrow” (from the 

centre of the charcoal to the outside), the values of x and y varied widely. This is 

consistent with the fuel wood being sourced from the branch wood of larger 

trees rather than stem wood: the natural variety of growing conditions in the 

woodland canopy leads to a wide range of growth patterns in the branch wood.  

 

3.7.9.7 Final ring and bark 

Where the final ring was identified, it was exclusively late wood, showing that 

the fuel wood was felled in the dormant season. Bark was recorded on many of 

these fragments. 

 

3.7.9.8 Vitrification and tyloses 

There were only 3 fragments of charcoal exhibiting vitrification from this site. 

No fragments of Quercus showed any tyloses, suggesting that the Quercus 

wood used was all sapwood. This matches the size and age distribution data. 
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3.7.9.9 Radiocarbon dating 

 

Context Location Radiocarbon date (AD) 

2002 Main platform deposit 1669 ±28 

2003 Platform floor 1628 ±28 

3002 Main downslope deposit 1736 ±28 

3004 Deeper downslope deposit 1324 ±28 

 

Table 3.5 – Radiocarbon dates of charcoal fragments from excavation of Hirst 

Wood charcoal burning platform. 

 

The radiocarbon dating of four fragments of charcoal (table 3.5) suggest that 

there was extensive burning activity during the 17th and 18th centuries. The 

presence of a well stratified fragment dating to the 14th century provides strong 

evidence that this platform was active during the medieval period, which is 

supported by historical evidence for medieval iron smelting activity in the 

locality.  

 

3.7.9.10 Charcoal analysis conclusions 

The proportions of taxa are relatively consistent across all contexts, suggesting 

that fuel wood selection and surrounding woodland composition did not change 

substantially through the working life of the platform. The taxa identified fit 

closely with the common classifications of woodland communities in the region 

(NVC W10e, W11 and W16). The presence of small quantities of taxa such as 

Ilex, Alnus and Maloides demonstrate that fuel wood was not strongly selected 

by species.  

The size distributions from all contexts with a reliable fragment count show fairly 

strong size selection of fuel wood, with a radius of 10mm to 20mm being 

preferred. This is consistent with the other sites examined in this report, and 

with regional historical evidence.  

The estimated age and mean ring width distributions are similar across most 

contexts, and support the interpretation of strong size selection of fuel wood 

from a woodland which shows little change in composition through the active 

period of the platform.  
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The contexts on this platform show slightly more variation in characteristics 

across the different taxa than at other sites. The fragments with the highest 

ages and sizes are always Betula and Quercus. Betula consistently gives the 

highest mean ring widths. Corylus is of smaller size, and has lower mean ring 

widths. The highest estimated age of Corylus fragments is 12 in context 1002, 

27 in context 2002, 21 in context 2003 and 19 in context 3002. This shows that 

the woodland is not being managed to encourage the Corylus – under ideal 

conditions it would easily have the highest ring widths and be cut a lot younger 

than 27 years. Here it is probably growing under some shade and being cut with 

the Quercus and Betula on a longer rotation, or in an irregular way. 

The evidence from the charcoal assemblage at this site supports a similar 

conclusion to Hardcastle Crags. It is likely that the fuel wood for charcoal 

production was selected from branch wood of larger trees rather than the stem 

wood of young or coppiced trees. The larger trees may have been coppiced on 

a long rotation, have existed as standards within a coppice, or may have been 

managed as a ‘high forest’ system with a certain amount of disturbance. The 

presence of Corylus and Betula definitely suggest that the woodland had 

periods of being open - they are both relatively short-lived light-demanding taxa 

which seed and grow well in frequently cut woodland. However, their narrow 

ring widths and sometimes high ages do suggest that they grew under some 

shade and were not cut frequently. 

The presence of Pteridium in context 3002 suggests that, as at Hardcastle 

Crags, it was used as part of the charcoal production process to cover the pile 

of wood before the addition of turf, soil or sammel (Armstrong 1979; Kelley 

2002). 

 

Radiocarbon dating of fragments from four contexts shows that the main 

deposits on and downslope of the platform derived from the 17th and 18th 

centuries, probably as part of a system of management continuous with the 

historical records from the middle of the 18th century as detailed in section 

3.7.4.4. The earlier deposit of context 3004 gave a radiocarbon date in the 14th 

century, showing that the platform was operational at that period. The charcoal 

characteristics suggest that larger and older wood was being used compared to 

the later contexts, but the sample sizes were too low to draw firm conclusions. 
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3.7.10 Pollen analysis 

Soil monoliths from the charcoal platform excavation underwent an initial 

assessment of their pollen content by Dr. E. Forster of the University of 

Sheffield (Atkinson 2019a). Pollen preservation was generally poor due to the 

sandy nature of the soil, with only context 2002 (the main deposit on the 

platform surface) containing enough for a full assessment. The single pollen 

assemblage indicates a fairly open landscape with only half of the pollen 

coming from trees and shrubs, primarily Alnus, with some Betula and Corylus-

type pollen. Quercus pollen makes up less than 5% of the assemblage, and 

other arboreal taxa include Sorbus, Fraxinus and Ulmus. Herbaceous taxa 

provide evidence for a broad range of habitats in the locality, with a large 

proportion of Pteridium, which must have been common in the woodland. 

 

Charcoal analysis shows that Quercus was the most common taxon in all 

contexts, but it is barely represented in the pollen record. A similar situation is 

discussed in sections 3.2.9 and 3.4.12, where it is suggested that this apparent 

mismatch can be explained by the coppicing of Quercus before trees reached 

flowering maturity, thought to be around 30 years of age (Schütt et al. 2006; 

Matthias et al. 2012; Waller et al. 2012). The historical records of oak coppice 

cut at 24 years of age in the 18th century would support this interpretation 

(section 3.7.4.4). The levels of Betula and Corylus pollen in the assemblage 

match the presence of their wood in the charcoal record, which corresponds to 

the fact that they begin to flower at a lower age than 24 years (Schütt et al. 

2006). The high presence of Alnus in the pollen assemblage is not matched in 

the charcoal record, which contains only occasional fragments. This is perhaps 

best explained by large numbers of Alnus trees in the vicinity, for example along 

the river sides, which were not cut as part of the management of the woodland. 

Coppiced woodland produces a periodically open habitat, which may explain 

the higher levels of herbaceous pollen. 

 

3.7.11 Discussion 

Hirst Wood is likely to have been part of a larger area of common wood pasture 

during the medieval period. Evidence for 14th century charcoal production from 
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radiocarbon dating suggests the existence of small-scale iron smelting in the 

woodland, an activity which is known to have occurred at many places in the 

area (see section 4.2). It is not known when the woodland was enclosed and 

converted from common to private use, but it had almost certainly taken place 

by the 1580s when there was a water-powered iron forge operating at its 

western end. The existence of a nearby bloomsmithy in Shipley at the same 

date implies that iron smelting was an active local industry and it is entirely 

possible that it had continued in an unbroken tradition, though with different 

organisation, from the 14th century. There was active enclosure during the late 

medieval period of other woodlands in West Yorkshire with active iron smelting 

in the vicinity (section 4.2). There is no iron smelting recorded in Shipley after 

1600, but charcoal continued to be produced in Hirst Wood through the 17th 

century (section 3.7.9). By the 18th century Hirst Wood was tightly managed 

alongside other woodlands by an agent for the estate of the manor of Shipley. 

Large portions of the woodland were coppiced on a 24 year rotation for oak 

bark, charcoal and poles, with cattle allowed in to graze after a few years 

growth. Some areas of the woodland were also cut for hazel products on an 8-9 

year rotation. The woodland surrounding the charcoal platform excavated was 

probably oak-dominated coppice, judging by the characteristics of the charcoal 

analysed. 

 

In 1745 the site of the forge was re-purposed as New Hirst Mill for fulling. Over 

the following 180 years it expanded its operations and existed as a small 

industrial hamlet within the woodland. The woodland continued to be managed 

as a spring (coppice) wood during the first half of the 19th century, but many 

industrial and development pressures came to bear. Construction of the Leeds 

and Liverpool canal and then the Bradford and Leeds railway line cut through 

the woodland, then its southern section was converted to a cemetery. Hirst 

Wood was an active site of mineral extraction, particularly building stone, during 

the 18th and 19th centuries. The date of the cessation of coppice management is 

not known, but the existence of mature beech trees dating from the middle of 

the 19th centuries has enough similarity with other sites (e.g. North Dean Wood) 

to suggest that coppicing was abandoned around that time. During the 1920s, 
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New Hirst Mill was demolished and ownership of the woodlands was passed to 

the local authority. Since then it has been used as a public park.
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3.8 Ecological analysis 

 

3.8.1 Survey data 

Ecological survey work (see section 3.1 for methodology and appendix 7 for 

dataset), use of existing survey data and mapping of National Vegetation 

Classification (NVC) communities took place at four of the six case study sites. 

 

A survey of Hardcastle Crags conducted in 1997 (Barker 1997a) provided a 

DAFOR-rated species list for the whole wooded valley. Unfortunately separate 

surveys for different compartments of the woodland were not conducted, but the 

whole site was mapped for NVC types. The woodland consisted almost 

exclusively of W10 woodland (Quercus robur – Pteridium aquilinum – Rubus 

fruticosus), particularly the W10c (Hedera helix) and W10e (Oxalis acetosella) 

subtypes, along with W16 (Quercus spp. - Betula spp. - Dechampsia flexuosa) 

and W16b woodland (Vaccinium myrtillus – Dryopteris dilatata) subcommunity. 

The survey list contained a total of 189 species of  flora and bryophytes. 

 

Ecological survey of Knotts Wood as part of this research identified four 

different zones on the site, for each of which a species list was created. Zone 

KW1 was a small area of historically managed woodland which had not been 

grazed during the 20th century. It contained 27 species of flora and was 

identified as a W11 (Quercus petraea – Betula pubescens – Oxalis acetosella) 

NVC community. Zone KW2 was a similar area of woodland which had been 

grazed over a long period of time. It was less diverse, with only 23 species 

recorded, and was identified as W16b woodland. Zone KW3 was a grazed area 

of cleared woodland with extensive quarry spoil, and was dominated by acidic 

grassland species along with Vaccinium. Zone KW4 was an adjacent pasture 

known to not have been wooded for at least three centuries. It showed a more 

typical range of species of ancient pasture such as Festuca rubra, Ranunculus 

repens, Galium saxatile and Trifolium repens. 

 

North Dean Wood was not surveyed, but the dominant woodland communities 

were recorded as W10 in the less steep areas and W16b across the steeper 

slopes. 
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Middleton Woods were also surveyed in 1997 (Barker 1997a), and 91 species 

of flora and bryophyte were recorded. NVC communities included W8 (Fraxinus 

excelsior – Acer campestre – Mercurialis perennis), W10 and W10e. Wet areas 

to the south consisted of W7 and W7b (Alnus glutinosa – Lysimachia 

nemorum). 

 

Survey of Callis Wood was carried out as part of this research, and five zones 

were identified. Zone CW1 consisted of areas of W10e, W11 and W16 

woodland and 70 species of flora and bryophytes were recorded. Zone CW2 

was a small area of W7 wet woodland with 45 species recorded. Zone CW3, an 

unusual area of W2b woodland (Salix cinerea – Betula pubescens – Phragmites 

australis, Sphagnum sub-community), contained 69 species. Zones CW4 and 

CW5 consisted of a mixture of W10e and W16 woodland, with 44 species 

recorded in both. 

 

Hirst Wood was not surveyed, but the dominant woodland community was 

recorded as W10 throughout. 

 

The most common woodland communities in the South Pennines appear to be 

variants of oak woodland W10, W11 and W16. Where there are wet flushes, W7 

alder woodland predominates. This fits with previous surveys (e.g. West 

Yorkshire Local Sites Partnership 2011) and is consistent with the generally thin, 

acid soils and sloping nature of the ground. W8 woodland at Middleton 

coincides almost exactly with an area of base-rich glacial till. W10 woodland 

covers the less steep areas with slightly deeper soil, and seems to merge into 

W11 only where the canopy is less dense. W16 communities occupy the most 

rocky slopes and thinnest soils. Flora and bryophyte species diversity is low, 

with over 100 species being recorded only at Hardcastle Crags. 

 

3.8.2 WinTWIN 

Available species lists for four sites underwent basic analysis using the software 

WinTWINS (Hill and Šmilauer 2005). This groups sites based on their statistical 

similarity (figure 3.124) using the total recorded list of 261 species across all 
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sites as well as the DAFOR-rating scale. The grouping shows that grassland 

zones KW3 and KW4 were distinct from all wooded areas, despite KW3 having 

been wooded until the late 19th century. Hardcastle Crags and Middleton Woods 

formed a separate group: they both exhibited a higher diversity of species than 

other sites, which was probably due, in part, to the whole site surveys including 

a number of different habitats which were distinguished as different zones at 

Knotts Wood and Callis Wood. The W2b wet woodland of CW3 formed its own 

group. The final groupings of CW1/CW5 and KW1/KW2 represent fairly typical 

W10 and W16 communities of South Pennine woodlands.   

 

Figure 3.124 – Grouping of ecological zones based on their statistical similarity. 

 

3.8.3 Ancient Woodland indicator lists 

The appropriate use of Ancient Woodland flora indicator lists for the assessment 

of ecological continuity and stability is discussed in section 3.1. Whilst their use 

can lead to useful generalised interpretations of ecological communities, an 

uncritical ‘tickbox’ approach can lead to misapplication. In the case of the South 

Pennines, they may reveal something about the past frequency and extent of 

disturbance to ground flora in the case study woodlands. However, there are no 
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existing indicator lists for the South Pennine or West Yorkshire regions, so those 

covering South Yorkshire, North East Yorkshire and three different types of 

woodland in North Yorkshire were used to assess commonalities between the 

case study sites and other regional woodland communities (Glaves et al. 

2009a). The percentage of indicator species from each list present at the case 

study sites is given in table 3.6. 

 

Table 3.6 – Comparison of site species lists with regional Ancient Woodland 

flora indicator lists. 

 

All but one of the survey lists from the South Pennine case study sites showed 

the highest correlation with the North Yorkshire acid woodland indicator list, 

though there was also considerable similarity with other lists. The lowest 

correlation was with the North East Yorkshire list. This correlation makes sense 

since the soils of the South Pennines and upland North Yorkshire are generally 

thin and similarly acidic. Middleton Woods, however, showed an even 

correlation with indicator lists from South Yorkshire, North Yorkshire acid 

woodland, North Yorkshire neutral to calcareous woodland and North Yorkshire 

wet woodland. This can be explained by the substantial proportion of Middleton 

Woods covered by W8 and W7 NVC communities, which are not found at the 

other case study sites. This comparison highlights the risk of applying one 

Ancient Woodland indicator lists

Total

45 25 57 54 26

CW1 13 28 9 7 0 58

CW2 16 20 9 17 0 61

CW3 4 8 2 7 0 22

CW4 13 24 12 7 4 61

CW5 9 20 9 6 0 43

KW1 2 12 0 0 0 14

KW2 2 8 2 0 0 12

KW3 2 12 2 0 0 16

KW4 0 4 0 0 0 4

MW 27 24 26 28 15 120

HC 42 72 35 33 31 213

South 
Yorkshire

N 
Yorkshire 
acid

N 
Yorkshire 
neutral to 
calcareous

N 
Yorkshire 
wet

NE 
Yorkshire

Total species in 
indicator list

% of indicator 
species in site 
list:
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indicator list uncritically to a range of woodlands. The North Yorkshire acid 

woodland list appears to be the most appropriate for use in the South Pennines, 

but would miss much of the important flora found in Middleton Woods. 

If fidelity to indicator lists is to be taken as a marker of continuous ecological 

communities then Hardcastle Crags and Middleton Woods appear to have 

experienced less disturbance than Knotts Wood and Callis Wood. 

 

3.8.4 Discussion 

At the superficial level of the identified NVC communities the ecology of the 

case study sites is fairly similar. There are, however, important differences 

between sites and between the expected composition of communities and what 

is actually found on the ground. A major absence from all woodlands, with the 

exception of Middleton Woods, is hazel. Despite charcoal, pollen and historical 

records showing that it was present at five out of the six sites in the past, it is 

currently exceedingly rare or absent. This is taken as evidence of management 

which discouraged hazel growth, either actively or unintentionally.  

 

The poor diversity of ground flora and bryophytes in the case study woodlands 

can be understood as the effect of various forms of historical disturbance (table 

3.7). Charcoal production causes damage with its heavy traffic and its collection 

of earth and turf for the burning process. It took place at all sites except 

Middleton Woods. The impact of quarry working and waste tipping is evident at 

most sites, with large areas covered by spoil. Grazing can certainly have a 

negative impact on ground flora diversity, as demonstrated by the difference 

between fenced and unfenced areas of Knotts Wood. Grazing is not simply a 

singular, uniform event, and its impacts on flora depend on its intensity and 

periodicity. Some regimes can act to encourage habitat niches and increase 

diversity overall (Rotherham 2013).  
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Table 3.7 – Forms of historical disturbance to ground flora communities across 

case study woodlands. 

 

Differences in floral diversity between Knotts Wood and Callis Wood, though 

similar in NVC communities and management histories, can possibly be 

explained by examining two of these disturbance mechanisms. Quarrying at 

Knotts Wood directly impacted the majority of the woodland area, and grazing in 

the 20th century has been dominated by sheep present on the land almost year-

round. Callis Wood experienced only localised impact from a few small quarries, 

and grazing over the last two decades has been limited to cattle present during 

the winter months (author’s observation).  

 

The relatively high diversity of flora at Hardcastle Crags may simply be due to 

the size of the site, but it may be related to other differences in management. It 

suffered the disturbances of charcoal production and limited quarrying, and 

underwent unknown levels of grazing. In these respects it is similar to other 

sites, but a key difference is that it does not appear to have been subject to 

intensive coppice management. It is entirely possible that where woodlands in 

the South Pennines underwent a prolonged period of management as oak 

coppice, with the associated disturbances of charcoal production and grazing in 

the coppice (as is described at Hirst Wood, section 3.7, and by Atherden (1992), 

floral diversity decreased. This possibility is in direct contrast to the received 

wisdom of coppiced woodland standing as the bastion of Ancient Woodland 

indicator species. Further work would be required to correlate historical grazing 

regimes with coppice management and modern floral diversity. It is also worth 

considering the unknown impacts of grazing prior to these woodlands being 

managed more intensively. The overwhelming dominance of oak in the 

Quarrying Grazing

Limited Historic Medium High

Knotts Wood Extensive Recent – sheep Oak Very low Very low

North Dean Extensive Historic Oak Low?

Extensive Hazel Medium Medium

Callis Wood Limited Recent – cattle Oak? Low Low

Hirst Wood Extensive Historic – cattle Oak/hazel Low?

Charcoal 
production

Intensive 
coppice

Flora 
diversity

Ancient 
Woodland 
indicator 
species

Hardcastle 
Crags

Middleton 
Woods
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management records and charcoal remains from North Dean Wood may be a 

product of intensive grazing whilst it was still common land, before 1757, which 

can certainly have the effect of diminishing other tree species by reducing 

regrowth from cut stools. If this was the case, the low diversity of ground flora 

may well extend back to a time before the woodland was coppiced and quarried 

so mercilessly.  

 

The changing levels of hazel at the case study sites can be put alongside 

evidence of other disturbance to further understand their management. The two 

main factors which reduce levels of hazel are intensive grazing and heavy 

shade from a closed canopy of taller trees. Despite the extensive quarrying 

activity at Middleton Woods, hazel appears to have been actively encouraged, 

with little or no grazing in the woodland. Hazel levels only appear to have 

decreased at Hardcastle Crags with the introduction of heavily shading canopy 

trees in the 19th century such as sycamore, beech and pine. This suggests that 

prior management led to a semi-open or periodically-open woodland, with low 

levels of grazing. The presence of hazel in the charcoal remains at Hirst Wood, 

coupled with evidence for active coppicing on a longer rotation (likely in the 

range of 20-25 years) suggests that hazel can survive this system of 

management, despite some amount of grazing taking place within the coppice. 

There is currently very little on the site, likely due to the shade from mature 

beech and sycamore. The early decrease in hazel pollen at Callis Wood, before 

the introduction of heavily shading canopy trees, suggests a different 

mechanism. It is associated with a distinct rise in pollen of grasses and birch, 

which may be due to woodland clearance and intensive grazing. The absolute 

lack of hazel at North Dean and Knotts Wood may be due to their shared 

management as oak-dominated coppice during the 18th and 19th centuries, but 

comparison with Hirst Wood suggests that this would not necessarily remove 

hazel from the woodland. It may well be that intensive grazing prior to or during 

their development as coppice was responsible for their low species diversity, 

including hazel. 

 

There is some evidence for interplay between NVC types in response to 

changes in management. For example, there appeared to be a shift at Callis 
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Wood from W10 to W11 woodland in areas which had been clear felled, allowed 

to develop a birch canopy and then seasonally grazed with cattle. At Knotts 

Wood, a fenced off area of relict oak coppice was categorised as W11, whereas 

with sheep grazing it was more akin to W16 woodland. However, there is also a 

distinct link between topography, soil and NVC type. At Callis, North Dean and 

Hardcastle Crags there is a correlation of W16 woodland and steep slopes with 

exposed rock and thin soil.
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3.9 Discussion of woodland case studies 

 

Investigation of the histories of six woodlands across the study area has 

highlighted both similarities and differences between them. Changing practices 

and activities are shown in figure 3.125.  

 

The limited information from the Domesday book suggests that at least five of 

the six sites were wood pasture during the 11th century, and it is not known 

whether Middleton Woods were part of the listed silva minuta or pastilis. 

Middleton Woods appear to have been enclosed earlier than other sites and 

worked as a hazel coppice with oak and ash standards, supplying domestic, 

agricultural and small-scale industrial products under the strict control of the 

manor. This marks it as belonging to a different woodland management tradition 

to the rest of the sites. By the end of the 18th century it was oriented towards 

high status recreation, but some forms of management must have occurred 

after that point. No charcoal burning platforms were positively identified, and the 

extensive stone quarrying activity may have taken place gradually over many 

centuries rather than occurring in a short burst during the 19th century. 

 

Evidence from Knotts Wood, North Dean Wood, Callis Wood and Hirst Wood 

points to broadly shared histories. They experienced a sequence of enclosure 

from the wooded common and an intensification of management until, during 

the 18th and 19th centuries, they were managed as ‘typical’ industrial oak 

coppice-with-standards: a systematic rotation of 20-25 years producing poles 

for the extractive industries, charcoal for iron smelting or woolcombing, bark for 

leather processing and timber. This system ended abruptly in the mid- to late-

19th century and trees such as beech and larch were planted with the intention 

of management as high forest. However, there is some variation and nuance 

between sites. At Callis Wood, the evidence for systematic coppicing is fairly 

circumstantial, and it may have had more in common with Hardcastle Crags 

(see below). At North Dean Wood, the process of enclosure from common 

followed by intensification to coppice, management as high forest and then 

subsequent abandonment to recreation, was compressed into only 170 years in 

response to specific social and economic pressures. Hirst Wood probably  
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Figure 3.125 – Major changes in use of case study woodlands. 
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experienced a much more drawn out process. Evidence for iron smelting 

continuing in the locality from the medieval period through to the 17th century 

supports the idea of earlier enclosure, faster intensification of management and 

adoption of systematic coppicing, possibly by the 14th or 15th centuries. During 

the 18th century parts of the woodland were managed for hazel products, 

seemingly for hedge laying, on an 8-9 year coppice rotation. In these respects 

Hirst Wood had more in common with woodlands owned by larger estates in 

non-upland West Yorkshire, the region directly to the east, than with those in the 

higher reaches of the South Pennines. A similarity between three woodlands in 

Calderdale (North Dean Wood, Callis Wood and Knotts Wood) is that the period 

during which they are known to have experienced systematic and intensive 

coppicing was actually relatively short, consisting of 150-200 years between the 

17th and 19th centuries. This can therefore be seen as an unusual management 

form in contrast to a longer history of wood pasture or the less organised forms 

of activity suggested by evidence from Hardcastle Crags. Here, there was no 

evidence for the adoption of systematic coppicing, and some evidence for it not 

being practised: the pollen and microcharcoal records show that there was a 

fairly stable presence of species such as hazel and ash despite a possible 

increase in charcoal production. This continued until the 19th century planting of 

non-native species, such as beech, sycamore and pine. At Callis Wood, 

however, the drop in levels of hazel pollen occurred before the planting of non-

native species, suggesting a change in management which impacted the 

flowering or presence of the hazel understorey. Detailed 19th century historical 

records suggest the practice of ‘generational’ felling at Hardcastle Crags, i.e. the 

harvesting of around half of the trees in an area of woodland every 30-40 years. 

This did not preclude the sale of oak bark and the burning of charcoal, and the 

characteristics of analysed charcoal from an excavated burning platform 

support the notion that this form of management was common to several parts 

of the wooded valley. It also did not preclude livestock grazing, the occurrence 

of which is supported by the archaeological evidence of many small enclosures 

within the woodland as well as clear walled lanes and gates connecting 

surrounding farms to the wooded slopes. It seems that the woodlands of 

Hardcastle Crags were managed as some kind of intermediate between wood 

pasture and coppice. This is represented in figure 3.125 as “Spring wood 
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variant” based on the idea that ‘spring’ wood management encompassed a 

spectrum of different activities. This is discussed in more detail in section 5.8.2. 

 

Charcoal analysis demonstrated that burning methods and fuel wood selection 

were similar across all three sites, with a preference for branch wood of up to 

25mm radius. There was no clear selection for species. Radiocarbon dates from 

these platforms show that charcoal production was probably taking place in the 

14th century at Hardcastle Crags and Hirst Wood, which fits with other evidence 

for medieval iron smelting occurring within the woodlands. Charcoal burning 

was also active at Hirst Wood during the 17th and 18th centuries, and at North 

Dean Wood and Hardcastle Crags during the 18th and 19th centuries.  

 

The 20th century saw a divergence of woodland histories: four out of the six 

case study sites changed ownership and became places of public recreation. 

Two (Knotts Wood and Callis Wood) were under the ownership of farmers and 

have been used for grazing livestock as well as occasional wood harvesting.  
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